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ABSTRACT  
 

This California Energy Commission report documents the forecast of vehicle fuel 

economy and price for medium- and heavy-duty vehicles for the 2016-to-2030 period 

and the technological and modeling assumptions used to derive the forecast. The Energy 

Commission uses transportation energy demand models that require projections of 

these vehicle attributes. The fuel economy and greenhouse gas emissions of medium- 

and heavy-duty vehicles are required to meet specific mandated levels by federal 

regulations through 2027 and beyond. Since the standards necessitate the use of more 

fuel-saving technologies than would otherwise be demanded by the market, the 

regulatory analysis developed by United States Environmental Protection Agency and 

National Highway Traffic Safety Administration (in support of the standards) is used 

extensively, though some modifications were made to derive the projections for the 

Energy Commission. This report also summarizes the technologies available to improve 

the fuel economy of trucks powered by conventional gasoline or diesel engines, as well 

as those using alternative fuels like ethanol, natural gas, electricity, and hydrogen. H-D 

Systems developed projections for two scenarios in this analysis. 
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EXECUTIVE SUMMARY 
 
The California Energy Commission estimates fuel consumption in the transportation 

sector and projects the market penetration of alternative fuel vehicles as a part of the 

2017 Integrated Energy Policy Report and other state projects. To forecast these values, 

the Energy Commission uses transportation demand models that require projections of 

vehicle attributes for the 2016-to-2030 period. This report presents H-D Systems’ 

forecast of medium- and heavy-duty vehicle fuel economy and vehicle prices, which are 

used as inputs into the Energy Commission’s transportation models. The report also 

documents the technological and modeling assumptions used to derive the attribute 

forecast. 

The second phase of the federal Greenhouse Gas Emissions and Fuel Efficiency Standards 

for Medium- and Heavy-Duty Engines and Vehicles require medium- and heavy-duty 

vehicles to meet specific mandated fuel economy levels through 2027. The United States 

Environmental Protection Agency and the National Highway Traffic Safety 

Administration completed a comprehensive analysis of technological improvements 

available to improve fuel economy and reduce greenhouse gas emissions in support of 

the Federal Phase 2 regulations. The analysis by the agencies is documented in the 

Regulatory Impact Assessment of the federal Phase 2 standards. H-D Systems’ forecast 

of vehicle attributes for the Energy Commission uses many elements of the standards 

derived in the Regulatory Impact Assessment.  

The Energy Commission’s transportation demand models require medium- and heavy-

duty attributes by vehicle class and fuel type. Medium- and heavy-duty trucks are 

classified into six industry weight classes (Classes 3 to 8), and the Energy Commission 

subdivides Class 8 trucks by vocation. Furthermore, the Energy Commission classifies 

buses as urban transit buses, shuttle buses, school buses, and motor coaches. Finally, 

the fuel types requested by the Energy Commission include: 

• Gasoline-electric hybrid. 

• Diesel-electric hybrid. 

• Diesel-hydraulic hybrid. 

• Battery-electric. 

• Direct or catenary electric. 

• Fuel cell electric. 

• Ethanol (E85).  

• Compressed natural gas. 

• Liquefied natural gas. 

• Propane.  

In general, gasoline and diesel engines are common in smaller (Classes 3 to 5) trucks, 

while heavier vehicles are typically powered by diesel engines. In the highest weight 

classes, diesel engines are used in more than 95 percent of all trucks. Hence, the focus 
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of the analysis starts with diesel-powered vehicles, while alternative powertrains are 

considered relative to diesel.  

To generate forecasts of fuel economy, H-D Systems considered several fuel efficiency 

technologies in this analysis, including:  

• Improvements in engine efficiency and reduction of losses in the engine, 

transmissions, and axles. 

• A reduction in vehicle weight, aerodynamic drag, or tire-rolling resistance.  

The technologies available and the respective costs and benefits are summarized in this 

report. 

This report provides forecasts for two scenarios. The first is a high electricity demand 

case that assumes electric vehicles are successful and uses the high-volume production 

forecast to generate electric vehicle prices. The second is a low electricity demand case 

that uses the current (low-volume production) prices of electric vehicles and assumes 

manufacturers are able to achieve cost reductions through increasing manufacturing 

experience but not of scale for the forecast. This scenario also uses the high transit bus 

prices from the California Air Resources Board as the starting point for prices in 2017 

and assumes benefits of learning but not of scale for the forecast. The forecasts project 

that for all internal combustion engine-powered vehicles from 2017 to 2030 

• Vehicles in Classes 3 and 4 (mostly large pickups and vans) will increase fuel 

economy by about 25 to 29 percent. 

• Medium-duty trucks in Classes 6 and 7 that operate in mixed suburban and 

urban routes will increase fuel economy by 22 to 25 percent. 

• Vehicles in mostly urban use like garbage trucks and urban buses will have 

improvements in fuel economy of 9 to 12 percent. 

• Long-haul trucks in Classes 7 and 8 will see the largest improvement of 29 to 32 

percent in fuel economy. 

 

Electrical vehicles in each class will see smaller improvements in fuel efficiency because 

the electric motor is already very efficient and future gains in efficiency will be small; 

hence, most of the efficiency improvement is associated with improvements to body 

technology. Costs of electric vehicles, however, are forecast to decline mostly due to 

battery cost reduction and improved economies of scale. 
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CHAPTER 1:  
Introduction 
The California Energy Commission’s Transportation Energy Forecasting Unit (TEFU) has 

a set of transportation energy demand models that require forecasts of medium- and 

heavy-duty vehicle attributes (fuel economy and price) from 2016 to 2030. The models 

are used by TEFU to estimate future fuel consumption and the market penetration of 

alternative fuel vehicles, which help inform the 2017 Integrated Energy Policy Report 

(IEPR) and provide analytical support for implementing state policy goals. This report 

documents the forecast of medium- and heavy-duty vehicle fuel economy and price, and 

the technological and modeling assumptions used to derive the forecast. 

The fuel economy and greenhouse gas (GHG) emissions of medium- and heavy-duty 

vehicles are required to meet specific mandated levels by the federal Greenhouse Gas 

Emissions and Fuel Efficiency Standards for Medium- and Heavy-duty Engines and 

Vehicles for the 2010-to-2017 period. They have recently been extended to the 2018-to-

2027 period by the “Phase 2” regulations. The standards require a high level of effort 

from heavy-duty vehicle manufacturers and essentially make the future fuel economy 

levels for each vehicle weight class virtually independent of future fuel prices unless 

prices rise to unanticipated levels. Fuel prices could still affect the mix of vehicle weight 

classes and fuel types sold, but for a given weight class and fuel type, fuel economy 

improvements are forced by standards rather than economics. 

The way to meet the fuel economy standards is by improving the technology of trucks. 

A comprehensive analysis of technological improvements has been completed by the 

United States Environmental Protection Agency (U.S. EPA) and the National Highway 

Traffic Safety Administration (NHTSA) in support of the 2014-2017 Phase 1 and 2018-

2027 Phase 2 regulations. The analysis builds on earlier work on heavy-duty vehicle 

technology by the U.S. EPA, National Academy of Sciences (NAS), and H-D Systems (HDS). 

The forecast relies on technologies being added to a known baseline (2017) of vehicle 

characteristics. The more recent work by U.S. EPA/NHTSA is documented in the 

Regulatory Impact Assessment (RIA) released in 2016,1 and this forecast uses many 

elements of the standards derived in the RIA. Since the standards are technology-

forcing,2 the analysis in the RIA is used extensively with some modification to derive the 

forecast for the Energy Commission. 

Chapter 2 of this report describes the weight classes and fuel types used by the Energy 

Commission and maps the Commission’s vehicle class definitions to those used by the 

EPA and NHTSA. In addition to the weight class and fuel type classifications, trucks in 

the same weight classes are used in applications with different use-based duty cycles. 

                                                 
1 U.S. EPA/NHTSA. August 2016. Greenhouse Gas Emissions and Fuel Efficiency Standards for Medium- and 
Heavy-Duty Vehicles, Regulatory Impact Assessment, EPA Report 420-R-16-900.  
2 ”Technology forcing” refers to regulations that require (force) the use of more technology than demanded by 
the free market to achieve performance standards. 
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The Energy Commission’s weight class by application is matched to the appropriate 

duty cycle definitions used in the RIA.  

Chapter 3 summarizes the technology analysis in the RIA and provides a listing of the 

technologies used to improve fuel economy. Based on earlier HDS analysis of medium- 

and heavy-duty technology for the U.S. Department of Energy (DOE),3 aspects of the RIA 

that H-D Systems believes overstate on-road fuel economy potential of some 

technologies are corrected for in the forecast developed for the Energy Commission, and 

these corrections are described. HDS’ analysis for DOE is provided as an attachment to 

this report. The Energy Commission’s forecast also requires data for battery-electric, 

fuel cell electric, and direct electric drive vehicles, which are not covered in the RIA, and 

HDS’ assumptions are documented in this section.  

Chapter 4 summarizes HDS’ forecast, which is similar to the EPA/NHTSA forecast except 

for the correction to some of the technology benefits employed by EPA and NHTSA. The 

forecasts in the RIA (from which the HDS forecasts are derived) are shown in this 

section, and the forecasts developed for the Energy Commission are listed.  

The attached supplement (the DOE report) also provides some limited historical data on 

medium- and heavy-duty truck fuel economy derived from the 2002 Vehicle Inventory 

and Use Survey (2002 VIUS)4 and other data sources. VIUS was known as the Truck 

Inventory and Use Survey, or TIUS, before 1997. 

 

                                                 
3 EEA/ICF. December 2011. Technological Potential to Reduce Heavy-Duty Truck Fuel Consumption to 2025, 
report to the DOE Office of Policy.  
4 Found at www.census.gov/svsd/www/vius/2002.html. 

Additional Documentation Attachment to Comment 2-F1 
Attachment A



 5 

CHAPTER 2:  
Vehicle Classes Used in Forecast 

Weight Classes 
The California Energy Commission’s transportation energy demand models require 

medium- and heavy-duty vehicle attributes by vehicle weight class and fuel type. 

Medium- and heavy-duty trucks are generally classified by industry weight Classes 3 to 

8, and the class definitions, as well as the typical vehicle types in each class, are 

provided below. 

Weight Classes 3, 4, and 5 are referred to as light heavy-duty (LHD) trucks by the 

automotive industry and EPA (but as medium-duty by the Energy Commission) and span 

the 10,000-to-19,000 pound gross vehicle weight (GVW) range. Class 3 consists mostly 

of pickup trucks and cargo vans, like the Ford F-350 and Dodge D-3500, as well as a few 

small size “cabover” Japanese trucks. Classes 4 and 5 are increasingly dominated by the 

Japanese models, although pickup trucks like the Ford F-450 and 550 have significant 

market share. Vehicle sales in this class are about 70 percent diesel and 30 percent 

gasoline. Trucks in this class are used for light commercial activity like plumbing, lawn 

maintenance, and utility support, while the Japanese trucks are used typically for local 

pickup and delivery. 

Weight Classes 6 and 7 are referred to as medium heavy-duty (MHD) trucks and span the 

19,000-to-33,000 pound GVW range. These classes are dominated by conventional two-

axle straight trucks and were almost completely diesel-powered, although Ford 

reintroduced gasoline-powered models in the last two years in response to high diesel 

fuel prices. Trucks in this class are used for urban pickup and delivery, as well as 

suburban and rural freight distribution. A significant fraction of these vehicles are 

vocational trucks used by local gas and electric utilities and by city services. 

Class 8, which is referred to as heavy heavy-duty (HHD) trucks, is usually split into two 

subclasses, 8A and 8B. Trucks in Class 8A are typically three-axle trucks covering the 

35,000-to-55,000-pound weight range and include trucks used in construction and waste 

disposal, as well as suburban and rural freight distribution. Class 8B trucks are four- 

and five-axle trucks in the 60,000-to-80,000 pound weight range, with the majority of 

these trucks devoted to medium- (between 100 and 500 miles) and long-haul (greater 

than 500 miles) freight distribution. Heavy construction trucks, tanker trucks, and 

specialized vocational trucks have a smaller share of the 8B market. Trucks in Class 8A 

and 8B are usually diesel-powered. 

Motorhomes and buses – including school buses, transit buses, and long-haul coaches – 

are derived from truck chassis. School buses and small motorhomes are typically Class 

5 or 6 (depending on length) and are about 60 percent diesel-powered, with gasoline and 

alternative fuels like compressed natural gas (CNG) or propane used in many buses. 

Large motorhomes, transit buses, and motor coaches are in the 30,000-to-35,000-pound 
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GVW range (that is, Class 7 or 8A) and are usually diesel–powered, although a significant 

portion of transit buses use compressed (CNG) or liquefied (LNG) natural gas. 

The RIA provides an overview of the use type for all vocational vehicles; these data from 

Table 2-65 of the RIA are shown in Table 2-1. Long-haul Class 8 trucks operate more 

than 80 percent of total miles on highways. Multipurpose driving involves a mix of city 

and urban highway driving, while regional driving is on suburban and state highway 

routes. 

Table 2-1: Operating Duty Cycle for Vocational Vehicles 
  REGIONAL MULTIPURPOSE URBAN 

Class 4-5 straight truck  9% 41% 50% 

Class 6-7 straight truck  15% 50% 35% 

Class 8 straight truck  20% 60% 20% 

Long haul Class 6 to 8 
straight truck, motorhome 

 100% 0% 0% 

School Bus  0% 10% 90% 

Transit Bus  0% 0% 100% 

Refuse truck  0% 10% 90% 

Source: U.S. EPA/NHSTA RIA.  Figures are percentages of VMT. 

 

Alternative Fuels and the Energy Commission’s 
Class/Fuel Matrix 
The Energy Commission’s Truck Choice model estimates market share by vehicle weight 

class, vocation, and fuel type. The truck fuel types modeled by the Energy Commission 

include the: 

• Gasoline-electric hybrid. 

• Diesel-electric hybrid. 

• Diesel-hydraulic hybrid. 

• Battery–electric.  

• Direct or catenary electric.  

• Fuel cell electric.  

• Ethanol (E85).  

• Compressed natural gas (CNG).  

• Liquefied natural gas (LNG).  

• Propane.  
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Not all combinations of fuel types and weight classes are expected to be introduced into 

the market. Hence, a matrix of expected combinations was agreed upon by H-D Systems 

and Energy Commission staff, and the combinations are shown in Table 2-2. 

 

Table 2-2: California Energy Commission Vehicle Class and Fuel Type Matrix 
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H-D Systems’ Observations on Truck Availability by Fuel Type 
The low oxides of nitrogen (NOx) natural gas engine was included in the standard 

natural gas category as it is a transient product for the 2018-2022 time frame (after 

2022, HDS expects all natural gas trucks to have low NOx natural gas engines). 

Gasoline electric hybrids are not offered in Classes 3 to 5 but may be offered in 2019 

and later years as full-size pickup manufacturers plan to introduce hybrids in the light-

duty versions of these pickups that have similar bodies and drivetrains. Diesel hybrids 

have also been recently introduced into the market by select Japanese manufacturers in 

Classes 5 and 6 trucks. 

Hydraulic hybrids do not appear to be under serious consideration by truck 

manufacturers but are available as aftermarket conversions by manufacturers such as 

Bosch-Rexroth and Parker Hannifin. Both series and parallel types are offered, but 

because of lower costs, HDS has included only the series type in the forecast as an 

aftermarket product. 

Electric vehicles of many types are expected to be introduced into the market. Two 

Asian manufacturers, BYD and Fuso, are offering battery-electric vehicles in Classes 5, 6, 

and 7, while there is pilot production of transit and school buses. (Pilot production is a 

term used in this report to refer to production of fewer than 100 units per year.) Electric 

trucks operating like trolleys with a catenary but also having a battery for short-range 

unconnected use are also being discussed, with a pilot program underway in the South 

Coast Air Quality Management District. Fuel cell trucks are not yet available, although 

there is pilot production of fuel cell buses. 

E85 vehicles are available directly from manufacturers of Classes 3, 4, and 5 gasoline-

powered trucks and are sold as gasoline- and E85-compatible flex-fuel vehicles. CNG 

vehicles and propane vehicles in these classes are aftermarket conversions of gasoline 

vehicles (not diesel engines), as no manufacturer offers alternative fuel vehicles directly, 

but some like Ford have “qualified” aftermarket suppliers. In 2015, one manufacturer 

(Cummins-Westport) offered a 6.6 liter diesel engine conversion to CNG suitable for this 

market, but anecdotal evidence suggests only minor sales in markets for Classes 4 and 5 

trucks. Aftermarket gasoline engine conversions to CNG also have modest sales, 

accounting for less than 1 percent of Classes 3, 4, and 5 sales nationally. 

CNG and LNG vehicles in Classes 6, 7, and 8A use specially converted diesel engines, 

and there is only one supplier for these engines – Cummins-Westport, which provides 

the 6.6 liter and 9 liter engines. CNG and LNG have found significant market penetration 

in the urban transit bus market and in garbage trucks, where local or state regulations 

sometimes require the use of natural gas. Westport introduced a compression ignition 

natural gas engine for the Class 8B market but withdrew it in 2014 due to poor sales. A 

new 12 liter Cummins-Westport spark ignition engine suitable for this market was 

introduced in 2016. All the available diesel engine-based conversions use spark ignitions 

for CNG and are less energy-efficient than the comparable power diesel engine. 

Additional Documentation Attachment to Comment 2-F1 
Attachment A



 9 

Cross-Classification Matrix 

The Energy Commission’s weight classifications and vehicle types are not the same as 

the EPA/NHTSA-based vehicle use type and weight classes, and a mapping between the 

two classifications is required to translate the regulatory requirements applicable to 

each Energy Commission class. 

The translation is based upon an understanding of the class-specific duty cycles used by 

EPA for testing the vehicles for compliance. EPA has settled on using three test cycles 

and two idle tests for assessing compliance, and class-specific figures are determined by 

different weightings of each cycle used to construct a composite figure. The three test 

cycles are the 65 mph steady-state cruise, the 55 mph steady-state cruise, and the 

California Air Resources Board (CARB) transient test. The cruise tests for the 2018-2027 

Phase 2 standards involve simulation of road gradients, whereas the same cruise modes 

for the Phase 1 standards did not have any gradient. The CARB transient test, shown as 

a speed-time trace in Figure 2-1, represents typical urban driving and includes some 

higher speed portions in the 40-to-50-mph range that occurs along major arterials and 

urban highways. The two idle modes are in parked and drive (transmission engaged) 

modes, respectively. Each truck type class is assigned a mix of the five modes to derive 

the composite fuel economy and GHG emissions standard. 

Figure 2-1: CARB HHDDT Transient Segment 

Source: Diesel.net (www.dieselnet.com/standards/cycles/index.php). 

The EPA specified duty cycle mix from Tables 3-16 and 3-19 of the RIA, according to the 

related classification, is shown below. The nonidle modes add to 100 percent. 
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Table 2-3: EPA Duty Cycle Mix 
  

Transient 55 mph 65 mph 
Idle 

Drive 

Idle-

Park 

Vocational Regional  20% 24% 56% 0% 25% 

Vocational 

Multipurpose 

 54% 29% 17% 17% 25% 

Vocational 

Multipurpose (Class 8) 

 54% 23% 23% 17% 25% 

Vocational Urban  92% 8% 0% 15% 25% 

Regional Day Cab  19% 17% 64% NA NA 

Long Haul (Sleeper)  5% 9% 86% NA NA 

Source: U.S. EPA/NHSTA RIA.  Percentages are in terms of VMT, except for idle, which is in percentage of operating 

time. 

Based on these considerations, HDS developed a cross-classification matrix, as shown in 

Table 2-3, mapping the Energy Commission’s medium- and heavy-duty vehicle classes to 

the EPA truck regulatory categories 

Table 2-4: Cross-Classification Matrix 
CEC Class EPA Regulatory Category 

GVWR 3 LHD Multipurpose 

GVWR 4 LHD Multipurpose 

GVWR 5 LHD Multipurpose 

GVWR 6 MHD Multipurpose 

GVWR 7 MHD Regional 

GVWR 8 Single Unit HHD multipurpose 

GVWR8 Combination (California) Class 8 Mid-roof Day cab 

Garbage Refuse Truck 

GVWR8 IRP (Combination) Class 8 High Roof Sleeper cab 

GVWR 3 motorhome LHD Regional 

GVWR 4 to 6 motorhome Motorhome 

GVWR 7 & 8 motorhome MHD regional 

Urban Transit Transit bus 

Motor Coach Coach bus 

School Bus School bus 

Source: H-D Systems.  
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CHAPTER 3:  
Technology to Improve Heavy-Duty 
Vehicle Fuel Economy 

Overview 
Diesel engines power the majority of heavy-duty vehicles and are used in more than 95 

percent of all trucks in the highest weight classes. Hence, the focus of the analysis is on 

diesel-powered vehicles, with all other alternatives considered relative to diesel. Fuel 

efficiency technologies can be broadly separated into those that improve the efficiency 

by which energy in a fuel is converted to motive power, and by those that reduce the 

power demand to travel a specific distance. Technologies affecting the former are those 

that improve engine efficiency and reduce losses in the engine, transmission, and axles. 

Technologies affecting power demand are those that reduce the weight, aerodynamic 

drag, or tire-rolling resistance. In the case of trucks, some operational factors like 

limiting cruise speed or preventing extended idle can improve fuel consumption. The 

technologies available and the related costs and benefits in both categories are 

summarized below. The analysis is based on the detailed RIA from the U.S. EPA/NHTSA. 

Electric vehicles change the entire drivetrain but still benefit from power demand 

reductions. All the data and fuel efficiency estimates cited in this chapter are from the 

RIA unless specifically stated otherwise. 

Diesel Engines 
EPA and NHTSA considered available diesel engine technologies that could improve 

engine fuel efficiency. A detailed description of each technology can be found in H-D 

Systems’ report on truck fuel economy, which was created for the U.S. Department of 

Energy and is included as an attachment to this report. The technologies considered 

were 

• Combustion system optimization. 

• Model-based control. 

• Advances to turbocharging systems. 

• Engine air handling systems improvement. 

• Parasitic and friction loss reduction. 

• After-treatment integration. 

• Downsizing and downspeeding. 
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Combustion System Optimization  
Combustion system optimization, featuring piston bowl, injector tip, and the number of 

holes, in conjunction with the advanced fuel injection system, is able to improve engine 

performance and fuel efficiency. Examples include the combustion development 

programs conducted by diesel engine manufacturers funded by the U.S. Department of 

Energy as part of the Super Truck program. The manufacturers found improvement due 

to combustion alone was 1 to 2 percent. The agencies determined that it is feasible that 

fuel consumption could be reduced by as much as 1.0 percent in the agencies’ 

certification cycles in the 2027 time frame by using these technologies.  

Some technologies such as homogeneous charge compression ignition, premixed charge 

compression ignition (PCCI), low-temperature combustion, and reactivity-controlled 

compression ignition technologies were not included in the agencies’ feasibility analysis, 

as they were unlikely to be commercialized by 2027. 

Model-Based Control  
Another important area of potential improvement is advanced engine control 

incorporating model-based calibration to reduce losses of control during transient 

operation, that is, when operating at varying speeds. Improvements in computing power 

and speed would make it possible to use more sophisticated algorithms that are more 

predictive than today’s controls. Detroit Diesel recently introduced the next-generation 

model-based control concept, achieving 4 percent thermal efficiency improvement while 

reducing emissions in transient operations. More recently, this model-based control 

technology was put into one of the vehicles for final demonstration under DOE’s Super 

Truck program.
 

The model-based concept features a series of real-time optimizers5 with 

multiple inputs and outputs. Real-time model control could be in production during the 

2017-2027 time frame, thus significantly improving engine fuel economy.  

Advances to the Turbocharging System  
Many advanced turbocharger technologies are available in the time frame between 

Model Years 2021 and 2027, and some of them are already in production, such as the 

mechanical or electric turbo-compound, the higher-efficiency variable-geometry turbine, 

and the asymmetric turbocharger.  

A turbo-compound system extracts energy from the exhaust to provide additional power. 

Mechanical turbo-compounding includes a power turbine located downstream of the 

turbine, which, in turn, is connected to the crankshaft to supply additional power. It was 

first used in heavy-duty production by Detroit Diesel, which claims a 3 to 5 percent fuel 

consumption reduction due to the system, while Volvo reports a 2 to 4 percent 

improvement.
 

Results depend on the duty cycle and require significant time at high load 

to see an improvement in fuel efficiency. Light load-factor vehicles can expect little or 

no benefit. Electric turbo-compound is another potential technology that can improve 

                                                 
5 Engine control is optimized for the actual operating cycling of the engine as it occurs, which depends on 
factors such as the age of the engine. 
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engine brake efficiency. Since the electric power turbine speed is no longer linked to 

crankshaft speed, this allows more efficient operation of the turbine. Navistar reports 

on the order of a 1 to 1.6 percent efficiency improvement over mechanical turbo-

compound systems. This concept, however, does not work well with lower engine 

emissions due to lower exhaust gas temperatures.  

Two-stage turbocharger technology has been used in production by Navistar and other 

manufacturers. Ford’s newly developed 6.7 liter diesel engine features a twin-

compressor turbocharger. Higher boost with a wider range of operations and higher 

efficiency can enhance engine performance and, thus, fuel economy. It is expected that 

this type of technology will continue to be improved by better matching with system 

requirements and developing higher compressor and turbine efficiency.  

Engine Air-Handling System  
Various high-efficiency air-handling (air and exhaust transport) processes could be 

produced with efficiently designed flow paths (including those associated with air 

cleaners, chambers, conduit, mass airflow sensors, and intake manifolds) and by 

designing such systems for improved thermal control. Improved turbocharging and air 

handling systems must include higher-efficiency exhaust gas recirculation (EGR) 

systems and intercoolers that reduce pressure loss while maximizing the ability to 

thermally control induction air and EGR. Other components that offer opportunities for 

improved flow efficiency include cylinder heads, ports, and exhaust manifolds to 

further reduce pumping losses. Manufacturers report a 1.4 percent to 2 percent fuel 

efficiency improvement through air-handling system development.
  

Navistar predicts 

almost 4 percent improvement through a combination of variable intake valve closing 

timing, which may include a partial Miller cycle,6 as well as turbocharger efficiency and 

match improvements. 

Engine Parasitic and Friction Reduction  
Engine parasitic7 and friction reduction is another key technical area that can be 

improved in the 2020-to-2027 time frame. Reduced friction in bearings, valve trains, and 

the piston-to-liner interface can improve efficiency. Friction reduction opportunities in 

the engine valve train and at the roller/tappet interfaces exist for several production 

engines. The piston at the skirt/cylinder wall interface, wrist pin, and oil ring/cylinder 

wall interface offers opportunities for friction reduction. More advanced lubricating oil 

will be available in the future and will play a key role in reducing friction. Lube oil and 

water pumps are another area where efficiency improvements are planned.  

Manufacturers report 2 to 3 percent reductions in fuel consumption from a combination 

of improvements to friction and water/oil pump improvements. Water pump 

improvements include pump efficiency improvement and variable-speed or on/off 

                                                 
6 The Miller cycle is a thermodynamic cycle used in a type of internal combustion engine, where fuel is 
combusted to extract useful mechanical energy. It is a variant of the standard Otto/Diesel cycle that improves 
performance at partial (or less than maximum) engine load. 
7 Engine parasitic losses are energy losses due to vehicle accessories such as the oil and water pumps. 
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controls. Lube pump improvements are primarily achieved using variable displacement 

pumps and may include efficiency improvement. EPA contractor reports show that if the 

exact certification cycles, weighting, and vehicle weights are used, the friction reduction 

in the Phase 2 time frame is in the range of 1.5 percent compared to a 2018 baseline 

engine. 

Integrated Aftertreatment System  
All manufacturers now use diesel particulate filters to reduce particulate matter (PM) 

and selective catalytic reduction (SCR) to reduce NOx
 
emissions, and these types of 

aftertreatment technologies are likely to be used for compliance with criteria pollutant 

standards for many years to come. There are three areas considered to improve 

integrated aftertreatment systems, which result in a reduction of fuel consumption. The 

first is better combustion system optimization through increased aftertreatment 

efficiency. The second is reduced back pressure (the pressure in an exhaust pipe due to 

restriction of air flow that an engine must work against) through further development of 

the devices themselves. The third is reduced ammonia slip, or unreacted ammonia, out 

of SCR during transient operation, thus reducing net urea consumption. Cummins 

reports a 0.5 percent improvement through improved aftertreatment flow. Detroit 

Diesel projects a 2 percent fuel efficiency improvement through reduced use of EGR, 

thinner wall diesel particulate filters, improved SCR cell density, and catalyst material 

optimization8.   

Engine Downsizing and Downspeeding  
Engine downsizing9 can be more effective if it is combined with downspeeding10 when 

total power demand is reduced. This lower power demand shifts the vehicle operating 

points to lower load zones, which moves the engine operating point to a less efficient 

area. Downspeeding allows the engine to move back into the optimum operating points, 

resulting in reduced fuel consumption. Detroit Diesel also shows that engine 

downsizing can result in friction reduction due to a reduction in engine surface area 

when compared to a bigger bore engine.  

Engine downspeeding can also be an effective fuel efficiency technology even when used 

alone (that is, not in combination with engine downsizing), especially when a vehicle 

uses a fast axle ratio. In this situation, downspeeding can allow the engine to operate in 

a lower speed zone closer to or just in the middle of the optimal efficiency operating 

point of the engine. On the other hand, from a vehicle operating standard point, the 

benefit of downspeeding is realized primarily by using a lower axle ratio, allowing the 

engine to operate in an optimal zone.  

 

                                                 
8 Catalyst material optimization is the selection of catalytic material to optimize emissions reductions of 
particulate matter and NOx. 
9 Engine downsizing represents the reduction the engine size with no loss in power. 
10 Engine operation at lower RPM to reduction friction losses and operate the engine at a lower fuel 
consumption point. 
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Waste Heat Recovery  

Organic Rankine cycle waste heat recovery (WHR) systems have been under development 

for decades, but performance and cost issues have prevented commercialization. The 

basic approach of a WHR system is to use engine exhaust waste heat from multiple 

sources to evaporate a working fluid in a heat exchanger. This evaporated fluid is then 

passed through a turbine or equivalent expander to create mechanical or electrical 

power. The working fluid is then condensed back to the fluid in the fluid reservoir tank 

and returned to the flow circuit via a pump to restart the cycle.  

With support of the U.S. Department of Energy, three major engine and vehicle 

manufacturers have developed WHR systems under the Super Truck program.11 The 

agencies recognize the many challenges that would need to be overcome but believe 

with enough time and development effort, this can be done. Manufacturers have stated 

that the WHR systems in the literature and used in the DOE Super Truck program are 

still in the research and development stage and are a long way from reaching 

production. The U.S. EPA and NHTSA have been optimistic and have included WHR 

systems in their forecast. HDS does not estimate that the WHR will be cost–effective, 

and EPA’s own estimates show that the cost is more than $1,500 per 1 percent 

improvement in fuel consumption, which is significantly higher than those for other 

technologies. While the agencies project a 5 percent market penetration in 2024 and 25 

percent market penetration in 2027 for WHR, HDS has set it to zero. This constitutes the 

only major difference in the diesel engine technology forecast from the 2027 forecast in 

the RIA. 

Gasoline Engines 
The U.S. EPA and NHTSA did not set aggressive standards for gasoline engines as they 

believed that the 2016 standard overstated the performance of actual 2016 gasoline 

engines. Many technologies developed for use with light-duty pickup trucks are also 

available for the light heavy-duty class. The most prominent technologies are: 

• Direct injection with increased compression ratio. 

• Engine friction and parasitic loss reduction. 

• Variable-cylinder management (or cylinder cut). 

• Downsizing and downspeeding. 

The number of engine families in the light heavy-duty vehicle segment is relatively few 

(about six) and are derived mostly from light-duty V8 engines. (Ford has a V10 engine.) 

As of 2017, all employ port fuel injection and conversion to direct injection, like many 

of their light-duty counterparts, where a one-unit increase in compression ratio can 

provide fuel consumption reduction of 2 to 2.5 percent. 

                                                 
11 The Super Truck program is a U.S. DOE program to test advanced truck technology. 
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Engine friction and parasitic loss reduction uses technologies similar to those described 

for diesel and offer a 1 to 1.5 percent fuel consumption reduction over the next 10 

years. Cylinder-cut technology is widely employed in light-duty V8 engines and some 

light-heavy V8 models, but the benefit in fuel consumption is smaller than for light-duty 

vehicles, since the engines are more heavily loaded. The benefit for light-duty engines is 

about 6 percent, while in the light heavy-duty segment, it falls to about 3 percent. 

Downsized turbocharged engines are less likely in the light heavy-duty segment as such 

engines offer no benefit over naturally aspirated engines at high loads. As a result, HDS 

agrees with the U.S. EPA/NHTSA position that such engines will have limited penetration 

in the Classes 3 to 5 vehicle segments. Downsizing and downspeeding are closely 

related to turbocharging and increasing engine specific power, so that the impact of 

these technologies will also be limited, except to the extent made possible by 

transmission changes. 

The net benefit of all technological improvements is in the 6 to 7 percent range but 

some engines feature cylinder cut technology in 2017, and not all engines will receive all 

technology improvements by 2027, especially in the absence of forcing standards. 

Hence, we estimate a net average fuel consumption reduction of 4 to 5 percent between 

2017 and 2027, which is quite similar to the benefits forecast from diesel engine 

improvements over the same time frame. 

Natural Gas Engines 
As noted in Chapter 2, CNG engines for the light heavy-duty segment are usually 

conversions of gasoline engines in the aftermarket. (The  

“aftermarket” refers to modifications made to a vehicle after purchase by a third party 

and not the manufacturer.) These conversions do not change the basic engine 

calibrations or hardware but add gas injectors to provide a stoichiometric mixture of 

air-fuel to the engine. The net result is usually no significant change in the energy 

efficiency of natural gas engines relative to the unconverted gasoline engine, in terms of 

vehicle energy consumption per mile. 

Natural gas engines used in Classes 6, 7, and 8A trucks are conversions of diesel engines 

to gasoline (or spark ignition) engines. These engines feature turbocharging and have a 

relatively high compression ratio; so they are more efficient than conventional gasoline 

engines but still significantly less efficient than comparable diesel engines. The engines 

operate at a stoichiometric air-fuel ratio that allows the use of a cheaper emission 

control system to meet standards relative to the complex system used in a diesel engine. 

The RIA suggests that these engines are about 15 percent less fuel-efficient than a diesel 

engine over the same duty cycle. 

While the only natural gas engine available for Class 8B trucks today is also a spark 

ignition engine, there have been examples of natural gas engines in limited production 

that more closely resemble diesel-cycle engines and use a small amount of diesel fuel 

for a pilot injection to initiate combustion. However, the emission control system is as 
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expensive as the one used for diesel engines, and the two fuel systems result in higher 

engine costs and complexity. Fuel efficiency is expected to be only 3 to 5 percent worse 

than a comparable diesel engine, according to the RIA. Such engines could be introduced 

into the market in 2018 or 2019. 

Transmissions and Axles  
Transmissions and axles are part of the drivetrain, and ways to improve transmissions 

include electronic controls, shift strategy, gear efficiency, and gear ratios. The relative 

importance of having an efficient transmission increases when vehicles operate in 

conditions with a higher shift density. Each shift represents an opportunity to lose 

speed or power that would have to be regained after the shift is completed. Further, 

each shift engages gears that have inherent inefficiencies. Optimization of the vehicle 

gearing to engine performance through selection of transmission gear ratios, final drive 

gear ratios, and tire size can play a significant role in reducing fuel consumption and 

GHGs. Optimization of gear selection versus vehicle and engine speed accomplished 

through driver training or automated transmission gear selection can provide additional 

reductions.  

Manufacturers of light and medium heavy-duty vehicles can replace six-speed 

transmissions with eight-speed or more automatic transmissions. Additional ratios 

allow for optimizing engine operation over a wider range of conditions, but this is 

subject to diminishing returns as the number of speeds increases. Also, the additional 

shifting of such a transmission can be perceived as bothersome to some consumers, so 

manufacturers need to develop strategies for smooth shifts. The RIA rulemaking 

projected that eight-speed transmissions could incrementally reduce fuel consumption 

by 2 to 3 percent from a baseline six-speed automatic transmission over some test 

cycles. The efficiency of gears can be improved by reducing friction and minimizing 

mechanical losses. During operation, the controller of an automatic transmission 

manages the transmission by scheduling the upshift or downshift, and locking or 

allowing the torque converter to slip based on a preprogrammed shift schedule. This 

aggressive shift logic12 can be employed to maximize fuel efficiency by modifying the 

shift schedule13 to upshift earlier and inhibit downshifts under some conditions, 

allowing the engine to operate at higher efficiency points. 

The manual transmission has traditionally been more efficient than automatic 

transmissions, and advances in electronics and computer processing power allow for 

more efficiency from a manual transmission architecture with fully automated shifting. 

The two primary manual transmission architectures employing automated shifting are 

the automated manual transmission (AMT) and the dual-clutch transmission. When 

implemented well, these more mechanically efficient designs provide better fuel 

efficiency than conventional automatic transmission designs and, potentially, even fully 

                                                 
12 Aggressive shift logic refers to maximizing fuel economy by forecasting when transmission shift changes 
may be needed. 
13 The shift schedule refers to when a transmission shift change is scheduled to occur. 
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manual transmissions. An AMT is mechanically similar to a conventional manual 

transmission, but shifting and launch functions are automatically controlled by 

electronics. The term AMT generally refers to a single-clutch design (differentiating it 

from a dual-clutch transmission), which is essentially a manual transmission with 

automated clutch and shifting. Because of shift quality issues with single-clutch designs, 

dual-clutch designs are more common in light-duty applications, where driver 

acceptance is of primary importance. For heavy-duty vehicles, shift quality remains 

important but is less so when compared to light-duty vehicles. As a result, the single-

clutch AMT can be an attractive technology for heavy-duty vehicles and provides up to 2 

percent fuel consumption reduction.  

Axle efficiency is improved by reducing two categories of losses: mechanical losses (due 

to friction) and spin losses (due to energy transfer to unwanted axle fluid churning or 

spin). Mechanical losses can be reduced by reducing the friction between the two gears 

in contact. Frictional losses are proportional to the torque on the axle but are not a 

function of rotational speed of the axle. Spin losses, on the other hand, are a function of 

speed, not torque. One of the main ways to reduce the spin losses of the axle is by using 

a lower-viscosity lubricant. Some high-performance, lower-viscosity oil formulations 

have been designed to have superior performance at high operating temperatures and 

may have extended change intervals. Axle efficiency improvements can contribute up to 

2 percent improvement in fuel consumption. In dual-rear-axle vehicles, using only one 

axle for traction power reduces losses but can be traction limited under slippery 

conditions. An axle-disconnect system allows the rear axle to be engaged as required 

and provides a 1.5 percent gain in fuel economy. 

Aerodynamics 
Up to 25 percent of the fuel consumed by a line-haul tractor traveling at highway speeds 

is used to overcome aerodynamic drag forces, making aerodynamic drag a significant 

contributor to the GHG emissions and fuel consumption of a Class 7 or 8 tractor. 

Because aerodynamic drag varies by the square of the vehicle speed, small changes in 

the tractor aerodynamics can have significant impacts on GHG emissions and fuel 

efficiency of that vehicle. With much of the driving at highway speed, the benefits of 

reduced aerodynamic drag for Class 7 or 8 tractors can be significant, but for vehicles 

that operate primarily in urban areas and at low speed, aerodynamics are not a 

significant factor in fuel consumption. The common measure of aerodynamic efficiency 

is the coefficient of drag (Cd). The aerodynamic drag force (the force the vehicle must 

overcome due to air) is a function of Cd, the area presented to the wind (the projected 

area perpendicular to the direction of travel or frontal area) known as the drag area, and 

the square of the vehicle speed. Cd
 
values for today’s line-haul fleet typically range from 

greater than 0.80 for a classic body tractor to about 0.58 for tractors that incorporate a 

full package of widely commercially available aerodynamic features on both the tractor 

and trailer. 
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Aerodynamic drag reduction is accompanied by smoothing the shape of the vehicle to 

make it more aerodynamically efficient, redirecting air to prevent entry into areas of 

high drag (for example, wheel wells), maintaining smooth air flow in certain areas of the 

vehicle, or a combination of these. Improving the vehicle shape may include revising the 

fore components of the vehicle such as rearward canting/raking or smoothing/rounding 

the edges of the front-end components (for example, bumper, headlights, windshield, 

hood, cab, mirrors) or integrating the components at key interfaces (for example, 

windshield/glass to sheet metal) to alleviate vehicle drag. Finally, redirecting the air to 

prevent low-pressure areas and eliminating areas where turbulent vortices are created 

reduce drag. Techniques such as blocking gaps in the sheet metal, ducting of 

components, shaping or extending sheet metal to reduce flow separation and turbulence 

are methods being considered to direct air from areas of high drag (for example, the 

underbody, tractor-trailer gap, underbody, or rear of trailer, or a combination of these).  

The heavy-duty transport industry implemented significant aerodynamic refinements, 

but improvements were integrated mostly into tractor bodies with no trailer 

contribution. Most of the future aerodynamic improvement potential will come from 

further refinement of the gap between tractor and trailer, underbodies, and the trailer 

itself, and, to a much lesser extent, improvements in tractor aerodynamics. Operators 

traditionally resisted aerodynamic trailer add-on technology because of cooling 

problems, ground clearance, durability, and length limitations imposed on highway 

trucks. The use of devices such as inflatable adjustable gap seals or retractable skirts (or 

active devices) should reduce incompatibility issues but will be more difficult to justify 

for add-on costs and reliability. The institutional trailer issues have been addressed in 

the Phase 2 rulemaking for 2017 to 2027 to force the aerodynamic devices for trailers to 

be actually implemented widely in the market.  

The U.S. EPA/NHTSA rulemaking for Phase 1 standards had very similar data and 

identified aerodynamic “packages” which were labeled as Bin 1 to Bin 10. Each bin 

represents a combination of discrete technologies. Bin 1 is the baseline package with a 

Cd of 0.79, consistent with HDS data for the “classic” tractor-trailer. EPA has defined 

Bins 2, 3, and 4 packages in terms of values of 0.72, 0.63, and 0.56, respectively, for Cd. 
The technologies are generally defined but not specific, as manufacturers have to 

evaluate the actual aerodynamic performance to compute the Cd x A parameter that 

must fall within predefined values. EPA had also defined a Bin 5 with a Cd value of 0.51 

for unspecified future improvements. In its Phase 2 rulemaking, EPA shifted the scale to 

Cd x A units and specified levels for Bins 1 to 6 that are specific to each tractor type, but 

generally follow the same principles invoked in the 2017 rulemaking. 

The aerodynamic simulations for the RIA rely on the two constant speed cycles at 55 

mph and 65 mph, respectively. HDS believes that the results overstate the importance of 

aerodynamics for two reasons. First, most highways with significant freight traffic in 

California are congested with frequent slowdowns. Even if the average speed is 55 mph 

or 65 mph, the speedup and slowdown cycles increase energy use, and the fraction of 
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energy lost to aerodynamic drag becomes smaller. Second, the drag values are based on 

a truck moving in an empty track and does not account for the other vehicles ahead of it 

that reduce the drag due to the wake effect. Informal platooning of trucks is common 

on highways as truckers try to capture this aerodynamic benefit at no cost. Data cited in 

the DOE report in Appendix B suggest that at highway speeds, each 10 percent drag 

reduction results in a fuel consumption improvement of 3.8 percent rather than 5.2 

percent in EPA simulations. Hence, one change made to the U.S. EPA/NHTSA forecast is 

the reduction of benefits from aerodynamic devices by 27 percent (in other words, 27% 

= 100% - 3.8%/5.2%). This change affects the fuel economy of regional and long-haul use 

trucks only. 

Improved Rolling Resistance  
Research indicates that the contribution of a tire to overall vehicle fuel efficiency is 

roughly proportional to the vehicle weight. Energy loss associated with tires is mainly 

due to deformation of the tires under the load of the vehicle, known as hysteresis, but 

smaller losses result from aerodynamic drag, and other friction forces between the tire 

and road surface and the tire and wheel rim. Collectively, the forces that result in energy 

loss from the tires are referred to as rolling resistance. Rolling resistance is a factor 

considered in the design of the tire and is affected by the tread and casing compound 

materials, the architecture of the casing, tread design, and the tire manufacturing 

process. It is estimated that 35 to 50 percent of the rolling resistance of a tire is from 

the tread, and the other 50 to 65 percent is from the casing. In addition to the effect on 

fuel consumption, design and use characteristics of tires also influence durability, 

traction, vehicle handling, ride comfort, and noise. Tires that have higher rolling 

resistance likely represent a different trade-off with one or more of these other tire 

attributes. Tire inflation can also affect rolling resistance in that under-inflated tires can 

result in increased deformation and contact with the road surface.  

According to an energy audit cited in the RIA, tires were shown to be the second largest 

contributor to energy losses for a Class 6 delivery truck at 50 percent load and speeds 

up to 35 mph (a typical average speed of urban delivery vehicles). For Class 8 tractor-

trailers, the share of vehicle energy required to overcome rolling resistance is estimated 

at nearly 23 percent. On a cycle basis, the energy use attributed to tires varies from 20 

to 35 percent, depending on weight class and duty cycle. 

Differences in rolling resistance of up to 50 percent have been identified for tires 

designed to equip the same vehicle. Low-rolling-resistance tires are commercially 

available from most tire manufacturers and can be applied to vehicles in all medium- 

and heavy-duty vehicle classes. Low-rolling-resistance tires can be offered for dual-

assembly tires and as wide-base singles.  

Wide-base singles (WBS) are intended primarily for combination tractor-trailers, but 

some vocational vehicles are able to accommodate them. In the early years of this 

technology, some states and local governments restricted use of WBS, but many of these 
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restrictions have since been lifted. A wide-base single is a larger tire with a lower profile 

that replaces two standard tires. Generally, a wide-base single tire has less sidewall 

flexing compared to a dual assembly; therefore, less hysteresis occurs. Compared to a 

dual-tire assembly, wide-base singles also produce less aerodynamic resistance or drag. 

Wide-base singles can contribute to improving the fuel efficiency of a vehicle through 

design as a low-rolling-resistance tire or through vehicle weight reduction or both. The 

use of fuel-efficient wide-base singles can reduce rolling resistance by 3.7 to 4.9 percent 

compared to the most equivalent dual tire. The data collected based on field testing 

indicate that tractors equipped with wide-base singles on the drive axle experience 

better fuel efficiency than tractors equipped with dual tires, independent of the type of 

tire on the trailer. This field study in particular indicated a 6.2 percent improvement in 

fuel efficiency from wide-base singles. There are also weight savings associated with 

wide-base singles compared to dual tires. Wide-base singles can reduce the weight of a 

tractor and trailer by as much as 1,000 pounds when combined with aluminum wheels.  

Tire Inflation Monitoring and Maintenance Systems   
Proper tire inflation is critical to maintaining proper stress distribution in the tire, which 

reduces heat loss and rolling resistance. Tires with reduced inflation pressure exhibit 

more sidewall flexing and tread shearing, resulting in greater rolling resistance than a 

tire operating at its optimal inflation pressure. Tractor-trailers operating with all tires 

underinflated by 10 psi have been shown to increase fuel consumed by up to one 

percent. Tires can gradually lose pressure from small punctures, leaky valves, or simply 

diffusion through the tire casing. Changes in ambient temperature can also affect tire 

pressure. Trailers that remain unused for long periods between hauls may experience 

any of these conditions. To achieve the intended fuel efficiency benefits of low-rolling-

resistance tires, it is critical that tires are maintained at the proper inflation pressure. 

Tire pressure monitoring (TPM) and automatic tire inflation (ATI) systems are designed 

to address underinflated tires. Both systems alert drivers if tire pressure drops below 

the set point. TPM systems monitor the tires and require user-interaction to reinflate to 

the appropriate pressure. Unless the vehicle experiences a catastrophic tire failure, 

simply alerting the driver that the tire pressure is low may not necessarily result in 

reinflation as the driver may continue driving to the destination before addressing the 

tires. Current ATI systems take advantage of air brake systems of trailers to supply air 

back into the tires (continuously or on demand) until a selected pressure is achieved. In 

the event of a slow leak, ATI systems have the added benefit of maintaining enough 

pressure to allow the driver to get to a safe stopping area. The RIA estimates the fuel 

consumption reduction due to TPM and ATI systems to be 1 and 1.2 percent, 

respectively. 

Weight Reduction  
Weight reduction is a technology that can be used in a manufacturer’s strategy to meet 

the Phase 2 standards. Vehicle weight reduction (also referred to as “light-weighting”) 

decreases fuel consumption by reducing the energy demand needed to overcome inertia 
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forces and rolling resistance. Reduced weight in heavy-duty vehicles can benefit fuel 

efficiency and reduce carbon dioxide (CO2) emissions in two ways. If a truck is running 

at the gross vehicle weight limit with high-density freight, more freight can be carried on 

each trip, increasing the payload efficiency of the truck in ton-miles per gallon. If the 

vehicle is carrying lower density freight and is below the GVWR (or gross combination 

weight of the tractor and trailer) limit, the total vehicle mass is decreased, reducing 

rolling resistance and the power required to accelerate or climb grades.  

Although many gains have been made to reduce vehicle mass, many of the new features 

being added to modern tractors to benefit fuel efficiency, such as additional 

aerodynamic features or idle reduction systems, increase vehicle mass, causing the total 

mass to stay relatively constant. Hybrid powertrains, fuel cells, and auxiliary power 

would not only present complex packaging and weight issues; they would increase the 

need for reductions in the weight of the body, chassis, and powertrain components to 

maintain vehicle functionality. 

Substitution of a material used in an assembly or a component for one with lower 

density or higher strength or both includes replacing a common material such as mild 

steel with higher-strength and advanced steel, aluminum, magnesium, and composite 

materials. It is the typical method to reduce weight. In practice, material substitution 

tends to be specific to the manufacturer and situation. The agencies recognized that like 

any type of mass reduction, material substitution has to be conducted not only with 

consideration to maintaining equivalent component strength, but to maintaining all the 

other attributes of that component, system, or vehicle, such as crashworthiness, 

durability, noise, vibration, and harshness. The principal barriers to overcome in 

reducing the weight of heavy vehicles are associated with: 

• The cost of lightweight materials.  

• The difficulties in forming and manufacturing lightweight materials and 

structures.  

• The cost of tooling for use in the manufacture of relatively low-volume vehicles 

(when compared to automotive production volumes).  

• The extreme durability requirements of heavy vehicles. 

Moreover, because of the limited production volumes and the high levels of 

customization in the heavy-duty market, tooling and manufacturing technologies that 

are used by the light-duty automotive industry are often uneconomical for heavy vehicle 

manufacturers. 

As a result, weight reduction is a relatively costly technology, at about $3 to $10 per 

pound for a 200-pound package estimated by the U.S. EPA. Even so, for vehicles in 

service classes where dense, heavy loads are frequently carried, weight reduction can 

translate directly to additional payload. The agencies project that only modest weight 

reduction is feasible for all vocational vehicles. The U.S. EPA and NHTSA are predicating 

the final standards on relatively minor weight reduction comparable to what can be 
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achieved by using aluminum wheels. This package is estimated at 150 pounds for LHD 

and MHD vehicles and 250 pounds for HHD vehicles, based on 6 and 10 wheels, 

respectively. The RIA projects an adoption rate of 10 percent, in MY 2021, 30 percent in 

MY 2024, and 50 percent in MY 2027. The agencies project that manufacturers will have 

sufficient options of other components eligible for material substitution so that this 

level of weight reduction will be feasible, even where aluminum wheels are not selected 

by customers.  

Hybrid Drivetrains 
Hybridization of the truck drivetrain is, in principle, similar to the hybridization of 

passenger cars, and many of the same design types are under consideration: series, 

parallel, and two-mode.14 One interesting addition to the available hybridization 

technologies is the hydraulic hybrid, which stores power in the form of a compressed 

fluid rather than in a battery. However, the series hybrid appears too expensive and 

heavy for most truck applications. (It may be suitable for buses.) The two-mode hybrid 

may also be too complex and expensive for most truck applications except those in 

Class 3, and the manufacturers appear to be considering only the parallel single-motor 

hybrid for most applications and the hydraulic hybrid for selected applications. Details 

below are from the report in the attached supplement. 

The most popular parallel hybrid configuration is similar in the European Union and the 

United States. The parallel hybrid uses an electric motor sandwiched between the engine 

and transmission, with either a single clutch (between motor and transmission) or two 

clutches (also between engine and transmission). The single-clutch system is more 

dominant, since motor sizes do not permit pure electric drive. Physically, this system 

closely resembles the Honda Integrated Motor Assist hybrid system used in passenger 

cars, although the motor size and battery are three to four times larger for truck 

application. Typically, motor sizes are in the 50 + 10 kW (peak) range, and the vast 

majority of systems have been used on medium-duty Classes 5, 6, and 7 vehicles 

operating on city cycles ranging in speed from 4 to 20 mph. The Eaton system used by 

Kenworth and Navistar on their vehicles has a motor rated at 44 kW peak and a battery 

with energy storage capacity of 1.8 kilowatt-hours (kWh), as an example. The system is 

mated to a six-speed AMT. ZF, a German transmission manufacturer, has a very similar 

design with the motor rated at 60 kW. The current system strategy is to provide launch 

and acceleration assist to the engine and recover braking energy, but the systems do not 

provide engine idle shutoff and do not downsize the engine to preserve full-load 

continuous operating performance. 

Most of the available data for trucks come from on-road testing in the United States on 

the Eaton system, and the following results have been reported: 

                                                 
14 In a series hybrid, all motive power is provided by the electric motor. In a parallel hybrid, the gasoline 
engine and electric motor, either separately or together, can provide motive power, depending on the engine 
operating mode. 
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• Hybrid Class 4 vans operating in city pickup and delivery service for UPS showed 

an average fuel economy improvement of 29 percent for a cycle speed of about 

20 mph. 

• Hybrid Class 6 trucks tested by Navistar on the dynamometer over the city cycle 

showed a benefit of 24 percent in fuel economy and about 20 percent on road 

cycles in California, with speeds in the 20-to-30 mph range. 

• Hybrid Class 6 trucks tested in New York over duty cycles with an average speed 

of about 5 mph showed a fuel economy benefit of 40 percent. 

In general, hybrid benefits increase with decreasing speeds and increased number of 

stop-and–go cycles. The UPS van was an AMT hybrid, while vans tested in California 

were equipped with automatic transmissions. Since the AMT is about 8 percent more 

efficient than a conventional automatic, the hybridization benefit for the UPS van was in 

the low 20 percent range, consistent with Navistar data from California. 

Although there has not been any detailed testing of Class 8 hybrids in the United States 

operating on long-haul routes, Volvo testing in Europe has shown that typical long-haul 

operation (potentially similar to the long-haul cycle discussed in Chapter 2) has enough 

acceleration and braking events to provide a 3 to 4 percent improvement in this 

application with a 25 kW motor. Simulations by the Southwest Research Institute (SwRI) 

with a 55 kW motor showed a hybrid benefit of 5.7 percent in fuel economy, although 

the cycle specifics were not provided. Volvo also claimed that hybridization made 

accessory electrification easier, so that it was able to attain 5 to 6 percent fuel economy 

benefit in European testing even with the smaller motor size. Accessory electrification is 

possible in all vehicles but much easier in hybrids, where large amounts of electric 

power are available. The A/C compressor and power steering are two options with small 

but significant fuel savings possible. 

Current hybrid systems with a 50 kW motor and about 2 kWh of energy storage add 

about $40,000 to $50,000 to the price, but this is at very low annual sales volumes 

(probably fewer than 100 units per year) indicative of pilot production. Manufacturers 

are contemplating using essentially the same system across a wide range of truck 

weights and applications, with different benefits. Near-term (2014-2015) target prices 

assuming volumes of about 5,000 to 10,000 per year are in the $20,000 range, and it 

appears possible that an additional 25 to 35 percent reduction in costs could occur from 

2017 levels by 2025 if expected battery and motor price reductions occur from both 

scale economies and technology evolution. Plug-in hybrids are also being contemplated, 

although a 40-mile range would require a battery of 50 kWh or more for a medium-duty 

Class 6 truck with attendant very high costs. 

Hydraulic hybrids can absorb high power spikes due to the mechanical nature of energy 

storage, but total energy storage capacity is limited. In addition, the system is bulky, and 

space and weight requirements for the hydraulic tanks limit applicability. Truck 

manufacturers believed that hydraulic hybrids are well suited for some applications 

with extreme stop-and-go cycles like garbage trucks and urban transit buses. At the 

Additional Documentation Attachment to Comment 2-F1 
Attachment A



 25 

same time, they did not believe that these market niches could support adequate sales 

volume to attain scale and scope economies, unlike an electrical hybrid powertrain, 

suggesting that markets for such hybrids would not develop to commercial scale. 

Electric Vehicles 
All-electric vehicles in the truck sector can be of three types. The battery-electric vehicle 

is widely recognized for cars, and it has been recently introduced in light-heavy and 

medium-heavy trucks that typically offer 70-to150-mile range and may be suitable for 

urban pickup and delivery. The fuel cell electric vehicle has been researched for many 

decades, and some examples have been developed for pilot production, especially for 

transit buses. Catenary trucks rely on direct attachment to the power grid by means of 

an overhead wire and a catenary on the truck, like a trolley, but also have some battery 

storage to allow off-catenary operation for 10 to 20 miles. Some prototypes have been 

displayed, and a pilot demonstration program is underway in the South Coast air basin. 

Battery-electric vehicle characteristics for the base year were developed from actual 

products offered by Build Your Dreams Auto (BYD). For example, the company offers a 

Class 5 truck with 155-mile range at 50 percent payload, when using a 145 kWh battery. 

If the range is associated with 85 percent of battery capacity (as batteries are not 

discharged below 10 percent of capacity to avoid damage), the actual on-road energy 

consumption is 0.79 kWh per mile or 1.25 miles/kWh. Since this is at light loading and 

manufacturers cite the most favorable conditions in advertising, the miles per kWh were 

derated by 20 percent to derive a fuel efficiency of 1.05 miles per kWh. The 

consumption for other weight classes was derived either by scaling this figure or by 

using BYD advertised data. Battery-electric vehicles in a given GVW class have much 

lower payload than equivalent diesel-powered vehicles due to the current high battery 

weight of about 7 to 8 kg/kWh. 

Estimates for other electric vehicle types were based on a recent paper by researchers at 

the University of California, Davis15 (UC Davis) that contrasted the costs and benefits of 

the three electric truck types outlined above. However, HDS corrected some 

assumptions in the paper used to calculate energy efficiency and costs. The calculation 

of energy efficiency was based on steady-state energy consumption on a flat road with 

zero wind. Transient operation (acceleration and braking), road gradients, and wind 

result in on-road energy consumption being much higher than the value computed in 

the paper. The paper also examined a 56,000-pound truck instead of the more typical 

weight of 66,000 pounds for a 70 percent loaded truck with an 80,000 pound rating and 

a 33,000 pound empty weight. These corrections increase the estimated electric 

consumption to 3.57 kwh/mile for a Class 8 electric truck, which is 40 percent higher 

than the estimate in the UC Davis paper. Estimates for the fuel cell truck energy 

consumption were similarly adjusted but included another adjustment for the high fuel 

cell efficiency used in the UC Davis paper. Fuel cells have a peak efficiency point around 

                                                 
15 Zhao, H., et. al. May 2017 (draft). Zero-Emission Highway Trucking Technologies. UC Davis Institute of 
Transportation Studies.  
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70 percent efficiency at relatively light loads of 20 percent of maximum power, however 

efficiency declines to about 50 percent at full power. Trucks operate at high loads of 60 

percent of maximum power at highway speed (using the estimate of 180 kW at 65 mph), 

and efficiencies are about 60 percent rather than 65 percent assumed in the UC Davis 

paper. The energy consumption of all electric trucks will decline with improvements in 

aerodynamics, rolling resistance, and weight reduction, and the benefits from these 

technologies was set equal to those for diesel trucks. 

Costs for the catenary electric and fuel cell truck were also modified from those in the 

UC Davis paper. The UC Davis study used costs of electric motors and controllers from 

studies of light-duty vehicle costs. However, light-duty vehicle motors are rated based 

on short-term peak power (30 second rating), while heavy-duty trucks must operate 

continuously at or near peak power. Thus light-duty vehicle motor ratings inflate 

continuous power ratings by 60 to 80 percent so that a motor rated at 100 kW 

continuous power for heavy-duty vehicles could be rated at 160 to 180 kW of peak 

power for light-duty vehicles. In addition, high continuous power ratings of 200 kW or 

more require a motor cooling system to reject the high heat developed, making the 

truck motor twice as expensive as a light-duty motor with a similar numerical power 

rating. Costs of fuel cells also used DOE “target values” for costs, although current costs 

are an order of magnitude higher. Fuel cells for light-duty vehicles are also not rated for 

continuous power operation and would need significant upgrades in cooling and 

durability to operate at high continuous power. H-D Systems’ cost estimates for the 

catenary and fuel cell truck compared to diesel truck are shown below.  

The diesel truck is a day cab, 80,000 lb. GVW tractor trailer with a 425 HP engine, while 

the electric vehicles are equipped with a 300 kW continuous power electric motor. For 

example, the battery for the catenary vehicle is sized at 75 kWh to provide about a 20-

mile range off-grid, while the battery for the fuel cell vehicle is half that size. Costs for 

the fuel cell are estimated at $200/kW continuous, which is optimistic since current 

costs are about $500/kW for a light-duty fuel cell, based on the cost of current light-

duty fuel cell vehicles. Costs of hydrogen tanks are based on Davis estimates of $500/kg 

of hydrogen stored, which appears optimistic as current costs are $2,500/kg. The costs 

based on these assumptions are shown in Table 3-1. 
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Table 3-1: Cost Estimates for a Class 8 Diesel, Catenary, Electric and Fuel Cell Truck in 
Volume Production in 2020 

Component Diesel Catenary Fuel cell 
(optimistic) 

Glider 50,000 50,000 50,000 

Engine or 
Motor/Controller 20,000 13,000 13,000 

Emission Control or 
Battery 12,000 26,250 13,000 

Transmission 6,750 2,000 2,000 

Catenary/Fuel Cell - 7,000 60,000 

Hydrogen Tanks - - 36,000 

Retail Price/Cost Markup 53,250 53,750 83,000 

Total 142,000 152,000 227,000 
Source: H-D Systems.  Assumptions: 300 kW engine, 75kWh battery for catenary, 37 kWh battery for fuel cell 

The costs listed above are 2020 direct manufacturing costs (assuming high-volume 

production of greater than 5,000 units per year globally), while the retail price 

equivalent is based on a 55 to 60 percent markup. Costs of batteries and motors decline 

over the forecast period, but costs of other improvements to aerodynamics, tires, 

weight, and accessories are added to the costs above. The cost data for motors and 

batteries are based on the CARB technology assessment of battery-electric trucks and 

buses published in 2015.16 Truck battery costs, in particular, are expected to decline 

from $350/kWh (wholesale) in 2020 to $200/kWh in 2030. Motor and controller costs 

are estimated at $40/kW plus $1,000 in fixed costs, so the cost of a 200 kW (continuous 

rating) motor and controller is $12,000. This cost is expected to decline to $9,000 by 

2030. 

Summary 
The available technological options are summarized in Table 3-2, the Vehicle 

Technologies Worksheet. Because technology costs for body-related technologies vary by 

weight class, the worksheet provides ranges or averages for costs and benefits for 

several technologies. The RIA provides significant additional detail on costs and 

benefits, and those can be accessed easily. As noted, benefits for aerodynamics have 

been reduced relative to the RIA for regional and long-haul trucks to better reflect on-

road conditions, but the RIA information is used for all other technologies. Electric 

vehicles are not included in the RIA forecast, and costs and benefits are from the 

analysis shown above. 

                                                 
16 California Air Resources Board. October 2015. Technology Assessment: Medium and Heavy-Duty Battery 
Electric Trucks and Buses.  
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In addition to the technologies in the worksheet, the RIA examined some operational 

features that include: 

• Speed limiters that control maximum speed to 65 mph. 

• Adaptive cruise control that permits a look ahead of terrain. 

• Extended idle shutoff. 

• APU or external power for providing HVAC to sleeper cabs. 

All these features have been available for several years in the market, and the benefits 

of these features through 2030 depend on the extent of use in the base year. Extended 

idle shutoff is already required in California, and APU/external power for sleeper cabs 

has been required since 2008 and is included in the baseline. Speed limit enforcement 

for heavy trucks is also more stringent in California, but the main truck routes are 

already speed limited by heavy traffic. Hence, these factors may have only small benefits 

in California and are not considered in this analysis.  
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Table 3-2: Vehicle Technologies (Costs in 2027) 
Technology Fuel 

Consumption 
Benefit % 

Cost, 2017$ Comment 

Diesel Engines    

Air Handling Improvements 1.1 195 Intake and Turbo Improvement 

Combustion/Control 1.1 23  

Friction/Parasitic Loss 1.4 170  

Aftertreatment Improvement 0.6 15  

Downsize/Downspeed 0.4 -126 Cheaper smaller engine 

Transient Control 2.0 101 Vocational Trucks only 

Turbo-Compound 1.8 890 Regional/Long-haul 

CNG Diesel SI Conversion 
(Class 6/7/8A) 

-15 (BTU 
basis) 

35,000 Includes CNG fuel system, 
tanks, after market installation 

CNG Diesel Pilot Injection 
Conversion (Class 8B) 

-4 (BTU 
basis) 

75,000 Includes CNG fuel system, 
tanks, aftermarket installation 

Gasoline Engines    

Direct Injection/Higher CR 2.5 418 Used in light-duty 

Friction/ Parasitic Loss 1.2 244  

Cylinder Cutout 3.5 182 Used in some HDT engines 

CNG Conversion 0 12,000 to 
15,000 

Includes CNG fuel system, 
tanks, aftermarket installation 

High-Efficiency Gearbox 1 267 Both manual and automatic 

Improved Axle Efficiency 2 116/174 Costs for MDT/HHDT 

Tag Axle 1.2 116 For dual-rear-axle trucks 

AMT 2 3,850 Relative to manual trans. 
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Technology Fuel 
Consumption 

Benefit % 

Cost, 2017$ Comment 

Strong Hybrid 25 6,400 Classes 3,4 only, mixed use 

Mild Hybrid 20 13,500 Classes 6/7/8A urban use 

10% Drag Reduction 3.8  1,600 for 

Bin 4 

Regional/Long-range trucks 

10% Drag Reduction 1.6  170 Mixed-use trucks 

10% RRC Reduction 2.9 25 per tire Regional/Long-range trucks 

Weight Reduction 200 

Pounds. 

0.8 587 LHD/MHD mixed-use 

High-Efficiency Alternator 1.0 697 MHD 

to 

 1,393 HHD 

Vocational trucks only 

Electric Power Steering 1.0/0.5 MHD/HHD 

Electric A/C Compressor 1.0/0.5 MHD/HHD 

Source: H-D Systems. 
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CHAPTER 4:  
Forecast of Heavy-Duty Vehicle Attributes 
 

U.S. EPA/NHTSA Standards 
As noted in the introduction, the new federal fuel economy standards for medium- and 

heavy-duty trucks are so stringent that fuel economy to 2030 will be governed by the 

standards and not by fuel prices (as projected by the Energy Commission) or other 

economic factors. Two changes have been made to the standards in the RIA to better 

reflect on-road conditions. First, HDS has assumed that waste heat recovery technology 

will not be used, which reduces the fuel economy forecast for regional and long-haul 

Class 8 trucks by 0.7 percent and costs by $1,210. Second, the benefits of aerodynamic 

drag reduction devices have been reduced by the ratio of 0.38/0.48 or 0.792 to account 

for the non-steady-state operation17 on most highways, as well as interference wake 

drag.18 Both changes affect only the Classes 7 and 8 regional and long-haul duty cycle 

segments. 

The forecasts for 2021, 2024, and 2027 are shown in the RIA and are reproduced in the 

following pages. The RIA lists the fuel economy standards at the class level in ton-miles 

per gallon, with the conversion based on payload in short tons.19 The conversion back to 

miles per gallon is relatively simple, since the RIA analysis assumes constant payload by 

weight class as follows: 

• Class 8 tractor trailer: 38,000 pounds 

• Class 7 tractor trailer: 25,000 pounds 

• Class 8 vocational: 15,000 pounds 

• Classes 6/7 vocational: 11,200 pounds 

• Classes 3/4/5 vocational: 5,700 pounds 

Assumed payloads for special categories (custom chassis) like coaches, transit buses, 

and others are identical to the above values, depending only on the GVW category these 

vehicles fall into. The mapping of the EPA classes to Energy Commission medium- and 

heavy-duty vehicle classes can be found in Chapter 2 of this report. Results for 

intermediate years were interpolated from the 2017, 2021, 2024, and 2027 values. 

  

                                                 
17 Non-steady-state operation refers to an operation of vehicle with stops and starts. 
18 Interference wake drag refers to a term from fluid dynamics and represents drag increases or reductions 
from the wake of the vehicles ahead of a particular vehicle. 
19 A short ton is equal to 2,000 pounds. 
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Table 4-1: RIA Estimates for 2021 Fuel Economy by Class (Reproduced From RIA) 

 
Source: U.S. EPA/NHSTA RIA. 
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Table 4-2: RIA Estimates for 2024 Fuel Economy by Class (Reproduced From RIA) 

 
Source: U.S. EPA/NHSTA RIA. 
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Table 4-3: RIA Estimates for 2027 Fuel Economy by Class (Reproduced From RIA) 

 
Source: U.S. EPA/NHSTA RIA. 
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Table 4-4: RIA Estimates for 2021 to 2027 Fuel Economy – Custom Chassis (Reproduced 
From RIA) 

 

 

 
Source: U.S. EPA/NHSTA RIA. 
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Forecast of Vehicle Prices 
Base-year prices for vehicles in each class were determined from three sources. First, 

Energy Commission staff had collected some retail prices for vehicles in specific classes. 

Second, manufacturer websites provided MSRP information on models for many vehicle 

classes from Class 3 to Class 7. Third, reports by transit and bus association provided 

price information that was anecdotal (citing transit or bus company staff). Prices for 

alternative fuel (CNG, propane, and electric) vehicles were based on the information 

listed in Chapter 3 on price increments added to the base price of the diesel or gasoline 

vehicle in the market. In the case of transit buses, the CARB provided20 a set of price 

estimates for transit buses with diesel, diesel-electric hybrid, CNG, battery–electric, and 

fuel cell powertrains. The base year diesel bus price reported by CARB is higher than 

reported in other areas, and prices for hybrid, battery-electric, and fuel cell buses reflect 

extremely low volume (or pilot) production status. The volume production21 and pilot 

production costs for electric and fuel cell vehicles are reported to Energy Commission in 

two scenarios.  

The “learning curve” or “experience curve” describes the reduction in unit production 

costs as a function of accumulated production volume. The curve describes costs as a 

function of cumulative production volume measured at the level of a manufacturer, 

although it is often assumed—as both EPA and NHTSA have done in past regulatory 

analyses—to apply industrywide, particularly in industries that use many common 

technologies and component supply sources. Research into the costs of manufacturing 

has consistently shown that, as manufacturers gain experience in production, they are 

able to apply innovations to simplify machining and assembly operations, use lower-

cost materials, and reduce the number or complexity of component parts. All these 

factors allow manufacturers to lower the per-unit cost of production (that is, the 

manufacturing learning curve).  

In past rulemaking analyses, as noted above, EPA and NHTSA have used a learning curve 

algorithm that applied a learning factor of 20 percent for each doubling of production 

volume. For example, NHTSA has used this approach in analyses supporting recent 

corporate average fuel economy (CAFE) rules. This is, however, different from scale 

economies, as the RIA estimates apply uniformly to high-volume production. Scale 

effects are associated with changes in processes going from low- to high-volume 

production. At very low volumes, components are individually manufactured, and 

assembly is by skilled workers. At high volumes, components use highly automated 

production, and vehicles are produced in assembly lines. The general experience is that 

each order of magnitude change in annual production volume changes the 

manufacturing method and results in a 30 percent cost decrease at the same level of 

technology. If pilot production is at 100 units per year, direct manufacturing costs will 

decrease by 30 percent as production volumes increase to 1,000 per year and by another 

                                                 
20 CARB Mobile Source Control Division. May 2017. “Advanced Clean Transit,” presentation to the board. 
21 For this report, volume production is defined as global sales of at least 10,000 units per year. 
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30 percent when production hits roughly 10,000 per year. Thus, high-volume costs cited 

by the EPA in the RIA are 49 percent (or 0.7*0.7) of pilot production costs. Of course, 

this is a general estimate as the exact reduction will be based on the level of production 

automation possible and material costs for the components themselves, which may be 

high for items like batteries or fuel cells. In addition, overheads and fixed cost 

amortization decline as the inverse of production volume. 

A detailed analysis of low-volume costs was not possible in this effort, and as a result, 

the low-volume costs were based on actual MSRP cited by manufacturers for alternative 

fuel vehicles, whereas high volume costs are based on the data presented in in Chapter 

3. 

Forecasts 
HDS provided forecasts for two scenarios. The first is a high electricity demand case 

that assumes electric vehicles are successful and uses the high-volume forecast of 

electric vehicle prices. The second is a low electricity demand case that uses the current 

(low-volume) prices of electric vehicles and assumes benefits of learning but not of scale 

(high-volume) for the forecast. The low case also uses the higher transit bus prices from 

the CARB as the starting point for prices in 2017 and assumes benefits of learning but 

not of scale for the forecast. The forecasts are shown in Tables 4-5 and 4-6, respectively. 

The forecasts project that for all internal combustion engine-powered vehicles from 

2017 to 2030: 

• Vehicles in Classes 3 and 4 (mostly large pickups and vans) will increase fuel 

economy by about 25 to 29 percent. 

• Medium-duty trucks in Classes 6 and 7 that operate in mixed suburban and 

urban routes will increase fuel economy by 22 to 25 percent. 

• Vehicles in mostly urban use like garbage trucks and urban buses will have 

improvements in fuel economy of 9 to 12 percent. 

• Long-haul trucks in Classes 7 and 8 will see the largest improvement of 29 to 32 

percent in fuel economy. 

 

The forecasts in Tables 4.5 and 4.6 project improvements in fuel economy (in miles per 

gallon), while the EPA forecasts decrease in fuel consumption (a 25 percent fuel 

consumption decrease is a 33.3 percent increase in fuel economy). Electric vehicles in 

each class will see smaller improvements in fuel efficiency because the electric motor is 

already very efficient and future gains in efficiency will be small; hence, most of the 

efficiency improvement is associated with improvements to body technology. Costs of 

electric vehicles, however, are forecast to decline mostly due to battery cost reduction 

and improved economies of scale. 
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Table 4-5: Forecast Vehicle Attribute Data Worksheet for High Electricity Demand Case 

 

Attribute Unit Type 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
CLASS 3 GASOLINE Fuel economy MPGG OEM 14.90 15.10 15.30 15.80 16.30 16.73 17.16 17.59 18.02 18.34 18.65 18.97 19.15 19.33

Price 2017 $ 42,500 42,700 42,900 43,050 43,250 43,300 43,350 43,400 43,525 43,650 43,775 43,900 43,950 44,000

CLASS 3 DIESEL Fuel economy MPDG OEM 17.45 17.66 17.87 18.10 18.32 18.81 19.30 19.78 20.27 20.63 20.99 21.35 21.45 21.55
Price 2017 $ 49,900 50,100 50,300 50,450 50,650 50,700 50,750 50,800 50,925 51,050 51,175 51,300 51,350 51,400

CLASS 3 E85 Fuel economy MPEG OEM 10.73 10.87 11.02 11.38 11.74 12.05 12.36 12.66 12.97 13.20 13.43 13.66 13.79 13.92
Price 2017 $ 42,500 42,700 42,900 43,050 43,250 43,300 43,350 43,400 43,525 43,650 43,775 43,900 43,950 44,000

CLASS 3 CNG Fuel economy MPGGE AFM 14.16 14.35 14.54 15.01 15.49 15.89 16.30 16.71 17.12 17.42 17.72 18.02 18.19 18.36
Price 2017 $ 55,000 55,200 55,400 55,550 55,750 55,800 55,850 55,900 56,025 56,150 56,275 56,400 56,450 56,500

CLASS 3 LPG Fuel economy MPPG AFM 11.29 11.45 11.60 11.98 12.36 12.68 13.01 13.33 13.66 13.90 14.14 14.38 14.52 14.65
Price 2017 $ 53,500 53,700 53,900 54,050 54,250 54,300 54,350 54,400 54,525 54,650 54,775 54,900 54,950 55,000

CLASS 3 EL.HYBRID Fuel economy MPGG OEM 20.86 21.52 22.08 22.65 23.22 23.79 24.20 24.62 25.04 25.28 25.52
Price 2017 $ 49,550 49,555 49,416 49,282 49,154 49,107 49,064 49,027 48,994 48,892 48,793

CLASS 3 BEV Fuel economy MPKWH OEM 1.20 1.21 1.22 1.24 1.25 1.26 1.27 1.29 1.30 1.31 1.33 1.34 1.35 1.37
Price 2017 $ 63,500 62,650 61,853 61,055 60,355 59,549 58,787 58,065 57,457 56,885 56,348 55,845 55,298 54,780

CLASS 3 MOTORHOME GAS Fuel economy MPGG AFM 14.16 14.35 14.54 15.01 15.49 15.89 16.30 16.71 17.12 17.42 17.72 18.02 18.19 18.36
Price 2017 $ 107,500 107,700 107,900 108,050 108,250 108,300 108,350 108,400 108,525 108,650 108,775 108,900 108,950 109,000

CLASS 3 MOTORHOME DIESEL Fuel economy MPDG AFM 16.58 16.78 16.98 17.20 17.40 17.87 18.33 18.79 19.26 19.60 19.94 20.28 20.38 20.47
Price 2017 $ 114,500 114,700 114,900 115,050 115,250 115,300 115,350 115,400 115,525 115,650 115,775 115,900 115,950 116,000

CLASS 4 /5 GASOLINE Fuel economy MPGG OEM 6.9 7.09 7.28 7.47 7.66 7.81 7.95 8.10 8.19 8.29 8.38 8.45 8.51 8.58
Price 2017 $ 46,400 46,690 46,980 47,270 47,560 47,847 48,133 48,420 48,603 48,787 48,970 49,047 49,123 49,200

CLASS 4/5 DIESEL Fuel economy MPDG OEM 8.63 8.87 9.11 9.34 9.58 9.85 10.11 10.38 10.53 10.67 10.82 10.90 10.98 11.06
Price 2017 $ 54,300 54,590 54,880 55,170 55,460 55,747 56,033 56,320 56,503 56,687 56,870 56,963 57,057 57,150

CLASS 4/5 E85 Fuel economy MPEG OEM 4.97 5.10 5.24 5.38 5.52 5.62 5.73 5.83 5.90 5.97 6.03 6.08 6.13 6.18
Price 2017 $ 46,400 46,690 46,980 47,270 47,560 47,847 48,133 48,420 48,603 48,787 48,970 49,047 49,123 49,200

CLASS 4/5 CNG Fuel economy MPGGE AFM 6.56 6.74 6.92 7.10 7.28 7.42 7.56 7.70 7.78 7.87 7.96 8.02 8.09 8.15
Price 2017 $ 58,900 59,190 59,480 59,770 60,060 60,347 60,633 60,920 61,103 61,287 61,470 61,547 61,623 61,700

CLASS 4/5 LPG Fuel economy MPGGE AFM 5.23 5.37 5.52 5.66 5.81 5.92 6.03 6.14 6.21 6.28 6.35 6.40 6.45 6.50
Price 2017 $ 57,400 57,690 57,980 58,270 58,560 58,847 59,133 59,420 59,603 59,787 59,970 60,047 60,123 60,200

CLASS 4/5 EL.HYBRID Fuel economy MPGG OEM 9.86 10.11 10.30 10.50 10.69 10.82 10.94 11.06 11.15 11.24 11.33
Price 2017 $ 54,770 54,835 54,903 54,978 55,060 55,044 55,034 55,030 54,925 54,825 54,731
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Attribute Unit Type 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
CLASS 4/5 DIESEL HH Fuel economy MPDG OEM 10.79 11.08 11.38 11.68 11.98 12.31 12.64 12.98 13.16 13.34 13.53 13.63 13.73 13.83

Price 2017 $ 78,300 78,590 78,880 79,170 79,460 79,747 80,033 80,320 80,503 80,687 80,870 80,963 81,057 81,150

CLASS 4/5 BEV Fuel economy MPKWH OEM 1.05 1.06 1.07 1.08 1.09 1.10 1.11 1.13 1.14 1.15 1.16 1.17 1.18 1.19
Price 2017 $ 70,900 69,965 69,091 68,276 67,515 66,804 66,143 65,529 64,857 64,228 63,639 62,982 62,362 61,777

CLASS 6 DIESEL Fuel economy MPDG OEM 6.24 6.40 6.55 6.71 6.86 7.04 7.21 7.39 7.50 7.62 7.73 7.77 7.81 7.85
Price 2017 $ 55,300 55,588 55,875 56,163 56,450 56,770 57,090 57,410 57,630 57,850 58,070 58,213 58,357 58,500

CLASS 6 DIESEL EL. HYBRID Fuel economy MPDG OEM 7.49 7.67 7.86 8.05 8.23 8.44 8.66 8.87 9.00 9.14 9.28 9.32 9.37 9.42
Price 2017 $ 75,300 74,988 74,693 74,416 74,156 73,945 73,749 73,570 73,305 73,055 72,818 72,519 72,234 71,961

CLASS 6 DIESEL HY. HYBRID Fuel economy MPDG AFM 7.36 7.55 7.73 7.91 8.09 8.30 8.51 8.72 8.85 8.99 9.12 9.17 9.22 9.26
Price 2017 $ 79,300 79,588 79,875 80,163 80,450 80,770 81,090 81,410 81,630 81,850 82,070 82,213 82,357 82,500

CLASS 6 CNG Fuel economy MPDG AFM 5.30 5.44 5.57 5.70 5.83 5.98 6.13 6.28 6.38 6.47 6.57 6.60 6.64 6.67
Price 2017 $ 90,300 90,588 90,875 91,163 91,450 91,770 92,090 92,410 92,630 92,850 93,070 93,213 93,357 93,500

CLASS 6 BEV Fuel economy MPKWH OEM 0.90 0.91 0.92 0.93 0.94 0.95 0.96 0.97 0.98 0.99 1.00 1.01 1.02 1.03
Price 2017 $ 85,800 85,173 84,572 83,999 83,451 82,961 82,496 82,053 81,534 81,037 80,561 80,030 79,519 79,027

CLASS 6 MOTORHOME DIESEL Fuel economy MPDG AFM 7.33 7.44 7.55 7.66 7.77 7.92 8.07 8.22 8.26 8.30 8.34 8.36 8.38 8.40
Price 2017 $ 142,000 142,213 142,425 142,638 142,850 142,992 143,133 143,275 143,350 143,425 143,500 143,533 143,567 143,600

CLASS 6 MOTORHOME GASOLINE Fuel economy MPGG AFM 5.79 5.86 5.94 6.01 6.08 6.16 6.24 6.32 6.36 6.39 6.43 6.46 6.49 6.52
Price 2017 $ 134,000 134,213 134,425 134,638 134,850 134,992 135,133 135,275 135,350 135,425 135,500 135,550 135,600 135,650

CLASS 7 SINGLE UNIT DIESEL Fuel economy MPDG OEM 6.96 7.15 7.34 7.53 7.72 7.87 8.01 8.16 8.26 8.36 8.47 8.49 8.52 8.55
Price 2017 $ 93,400 94,684 95,967 97,251 98,534 99,502 100,469 101,437 102,170 102,902 103,635 103,723 103,812 103,900

CLASS 7 DIESEL ELECTRIC HYBRID Fuel economy MPDG OEM 8.43 8.65 8.81 8.97 9.14 9.25 9.37 9.48 9.51 9.54 9.58
Price 2017 $ 133,251 133,454 133,374 133,326 133,308 133,084 132,889 132,722 131,938 131,180 130,447

CLASS 7 CNG Fuel economy MPDGE AFM 5.98 6.15 6.31 6.47 6.64 6.77 6.89 7.02 7.11 7.19 7.28 7.30 7.33 7.35
Price 2017 $ 128,400 129,684 130,967 132,251 133,534 134,502 135,469 136,437 137,170 137,902 138,635 138,723 138,812 138,900

CLASS 8 SINGLE UNIT DIESEL Fuel economy MPDG OEM 4.77 4.88 4.99 5.09 5.20 5.34 5.47 5.61 5.71 5.80 5.90 5.92 5.94 5.96
Price 2017 $ 96,950 97,363 97,775 98,188 98,600 99,333 100,067 100,800 101,192 101,583 101,975 102,150 102,325 102,500

CLASS 8 SINGLE UNIT CNG Fuel economy MPDGE AFM 4.10 4.19 4.29 4.38 4.47 4.59 4.71 4.82 4.91 4.99 5.07 5.09 5.11 5.13
Price 2017 $ 151,950 152,363 152,775 153,188 153,600 154,333 155,067 155,800 156,192 156,583 156,975 157,150 157,325 157,500

CLASS 8 SINGLE UNIT LNG Fuel economy MPDGE AFM 4.10 4.19 4.29 4.38 4.47 4.59 4.71 4.82 4.91 4.99 5.07 5.09 5.11 5.13
Price 2017 $ 161,950 162,363 162,775 163,188 163,600 164,333 165,067 165,800 166,192 166,583 166,975 167,150 167,325 167,500

CLASS 8 CA COMBINATION DIESEL Fuel economy MPDGE OEM 5.54 5.72 5.90 6.08 6.26 6.36 6.46 6.56 6.69 6.82 6.95 6.98 7.02 7.05
Price 2017 $ 119,500 120,830 122,160 123,490 124,820 125,500 126,180 126,860 127,273 127,687 128,780 128,887 128,993 129,100
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Attribute Unit Type 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
CLASS 8 CA COMBINATION CNG Fuel economy MPDGE AFM 5.26 5.43 5.61 5.78 5.95 6.04 6.14 6.23 6.36 6.48 6.60 6.63 6.67 6.70

Price 2017 $ 194,500 195,830 197,160 198,490 199,820 200,500 201,180 201,860 202,273 202,687 203,780 203,887 203,993 204,100

CLASS 8 CA COMBINATION LNG Fuel economy MPDGE AFM 5.26 5.43 5.61 5.78 5.95 6.04 6.14 6.23 6.36 6.48 6.60 6.63 6.67 6.70
Price 2017 $ 204,500 205,830 207,160 208,490 209,820 210,500 211,180 211,860 212,273 212,687 213,780 213,887 213,993 214,100

CLASS 8 CA COMBINATION EL Fuel economy MPKWH AFM 0.280 0.295 0.310 0.313 0.315 0.318 0.323 0.327 0.332 0.333 0.334 0.335
(Direct / Catenary Electric) Price 2017 $ 132,160 133,160 134,160 134,690 135,220 135,750 136,260 136,770 137,280 137,353 137,427 137,500

CLASS 8 CA COMBINATION FC Fuel economy MPKGH2 AFM 5.82 6.14 6.45 6.50 6.56 6.61 6.71 6.80 6.90 6.92 6.94 6.96
(Fuel Cell) Price 2017 $ 207,160 206,790 206,454 205,501 204,581 203,693 202,570 201,477 201,095 199,755 198,445 197,162

CLASS 8  COMBINATION DIESEL Fuel economy MPDGE OEM 6.21 6.41 6.62 6.82 7.02 7.16 7.31 7.45 7.68 7.90 8.13 8.14 8.15 8.16
Price 2017 $ 142,000 143,818 145,635 147,453 149,270 150,530 151,790 153,050 153,533 154,017 154,500 154,700 154,900 155,100

CLASS 8  COMBINATION CNG Fuel economy MPDGE OEM 5.90 6.09 6.28 6.48 6.67 6.81 6.94 7.08 7.29 7.51 7.72 7.73 7.74 7.75
Price 2017 $ 217,000 218,818 220,635 222,453 224,270 225,530 226,790 228,050 228,533 229,017 229,500 229,700 229,900 230,100

CLASS 8  COMBINATION LNG Fuel economy MPDGE OEM 5.60 5.79 5.97 6.15 6.34 6.46 6.59 6.72 6.93 7.13 7.34 7.35 7.36 7.36
Price 2017 $ 302,000 303,818 305,635 307,453 309,270 310,530 311,790 313,050 313,533 314,017 314,500 314,700 314,900 315,100

CLASS 8 GARBAGE DIESEL Fuel economy MPDGE OEM 4.22 4.25 4.28 4.31 4.34 4.37 4.41 4.44 4.48 4.51 4.55 4.57 4.59 4.61
Price 2017 $ 191,600 191,933 192,265 192,598 192,930 193,463 193,997 194,530 194,937 195,343 195,750 195,900 196,050 196,200

CLASS 8 GARBAGE DIESEL EL. HYBRID Fuel economy MPDG OEM 5.06 5.10 5.14 5.17 5.21 5.25 5.29 5.33 5.37 5.42 5.46 5.48 5.51 5.53
Price 2017 $ 231,600 230,733 229,901 229,104 228,342 227,813 227,316 226,849 226,286 225,753 225,247 224,512 223,804 223,121

CLASS 8 GARBAGE DIESEL HY. HYBRID Fuel economy MPDG AFM 4.98 5.02 5.05 5.09 5.12 5.16 5.20 5.24 5.28 5.33 5.37 5.39 5.42 5.44
Price 2017 $ 226,600 226,933 227,265 227,598 227,930 228,463 228,997 229,530 229,937 230,343 230,750 230,900 231,050 231,200

CLASS 8 GARBAGE CNG Fuel economy MPDG AFM 3.59 3.61 3.64 3.66 3.69 3.72 3.75 3.77 3.81 3.84 3.87 3.88 3.90 3.92
Price 2017 $ 246,600 246,933 247,265 247,598 247,930 248,463 248,997 249,530 249,937 250,343 250,750 250,900 251,050 251,200

CLASS 8 GARBAGE LNG Fuel economy MPDG AFM 3.59 3.61 3.64 3.66 3.69 3.72 3.75 3.77 3.81 3.84 3.87 3.88 3.90 3.92
Price 2017 $ 256,600 256,933 257,265 257,598 257,930 258,463 258,997 259,530 259,937 260,343 260,750 260,900 261,050 261,200

URBAN TRANSIT DIESEL Fuel economy MPGD OEM 3.42 3.45 3.47 3.50 3.52 3.56 3.60 3.64 3.67 3.71 3.75 3.77 3.78 3.80
Price 2017 $ 250,000 250,333 250,665 250,998 251,330 251,800 252,270 252,740 253,210 253,680 254,150 254,267 254,383 254,500

URBAN TRANSIT DIESEL EL HYBRID Fuel economy MPGD AFM 4.55 4.58 4.62 4.65 4.68 4.73 4.78 4.83 4.89 4.94 4.99 5.01 5.03 5.05
Price 2017 $ 290,000 289,133 288,301 287,504 286,742 286,149 285,589 285,059 284,560 284,089 283,647 282,879 282,137 281,421

URBAN TRANSIT DIESEL HY. HYBRID Fuel economy MPGD AFM 4.28 4.31 4.34 4.37 4.40 4.45 4.50 4.54 4.59 4.64 4.69 4.71 4.73 4.75
Price 2017 $ 285,000 285,333 285,665 285,998 286,330 286,800 287,270 287,740 288,210 288,680 289,150 289,267 289,383 289,500

URBAN TRANSIT CNG Fuel economy MPDGE AFM 2.91 2.93 2.95 2.97 2.99 3.02 3.06 3.09 3.12 3.15 3.19 3.20 3.22 3.23
Price 2017 $ 305,000 305,333 305,665 305,998 306,330 306,800 307,270 307,740 308,210 308,680 309,150 309,267 309,383 309,500
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Source: H-D Systems. 
 

Attribute Unit Type 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
URBAN TRANSIT BEV Fuel economy MPKWH OEM 0.250 0.251 0.251 0.252 0.252 0.253 0.253 0.254 0.254 0.255 0.255 0.256 0.256 0.257

Price 2017 $ 500,000 495,333 490,765 486,296 481,922 477,780 473,731 469,771 465,901 462,117 458,418 454,450 450,563 446,756

URBAN TRANSIT FCEV Fuel economy MPKGH2 OEM 5.16 5.17 5.18 5.19 5.20 5.21 5.22 5.23 5.24 5.25
Price 2017 $ 501,330 496,800 492,370 488,038 483,802 479,660 475,611 471,298 467,074 462,937

SHUTTLE BUS GASOLINE Fuel economy MPGG OEM 6.9 7.09 7.28 7.47 7.66 7.81 7.95 8.10 8.19 8.29 8.38 8.45 8.51 8.58
Price 2017 $ 76,400 76,690 76,980 77,270 77,560 77,847 78,133 78,420 78,603 78,787 78,970 79,047 79,123 79,200

SHUTTLE BUS DIESEL Fuel economy MPGD OEM 8.63 8.87 9.11 9.34 9.58 9.85 10.11 10.38 10.53 10.67 10.82 10.90 10.98 11.06
Price 2017 $ 84,300 84,590 84,880 85,170 85,460 85,747 86,033 86,320 86,503 86,687 86,870 86,963 87,057 87,150

SHUTTLE BUS E85 Fuel economy MPGE OEM 4.97 5.10 5.24 5.38 5.52 5.62 5.73 5.83 5.90 5.97 6.03 6.08 6.13 6.18
Price 2017 $ 76,400 76,690 76,980 77,270 77,560 77,847 78,133 78,420 78,603 78,787 78,970 79,047 79,123 79,200

SHUTTLE  BUS CNG Fuel economy MPGGE AFM 6.56 6.74 6.92 7.10 7.28 7.42 7.56 7.70 7.78 7.87 7.96 8.02 8.09 8.15
Price 2017 $ 88,900 89,190 89,480 89,770 90,060 90,347 90,633 90,920 91,103 91,287 91,470 91,547 91,623 91,700

SHUTTLE BUS DIESEL HYD. HYBRID Fuel economy MPGP AFM 10.53 10.82 11.11 11.40 11.69 12.01 12.34 12.66 12.84 13.02 13.20 13.30 13.40 13.49
Price 2017 $ 108,300 108,590 108,880 109,170 109,460 109,747 110,033 110,320 110,503 110,687 110,870 110,963 111,057 111,150

SHUTTLE BUS BEV Fuel economy MPKWH OEM 1.05 1.06 1.07 1.08 1.09 1.10 1.11 1.13 1.14 1.15 1.16 1.17 1.18 1.19
Price 2017 $ 524,500 518,608 512,876 507,301 501,877 496,738 491,740 486,881 482,155 477,558 473,087 468,385 463,801 459,332

SCHOOL BUS GASOLINE Fuel economy MPGG OEM 6.25 6.42 6.60 6.77 6.94 7.05 7.17 7.28 7.39 7.51 7.62 7.63 7.64 7.65
Price 2017 $ 77,300 77,588 77,875 78,163 78,450 78,770 79,090 79,410 79,630 79,850 80,070 80,213 80,357 80,500

SCHOOL BUS DIESEL Fuel economy MPGD OEM 7.81 8.87 9.11 9.34 9.58 9.85 10.11 10.38 10.53 10.67 10.82 10.90 10.98 11.06
Price 2017 $ 85,300 85,588 85,875 86,163 86,450 86,770 87,090 87,410 87,630 87,850 88,070 88,213 88,357 88,500

SCHOOL BUS  BEV Fuel economy MPKWH OEM 0.904 0.913 0.922 0.931 0.941 0.950 0.960 0.969 0.979 0.989 0.999 1.009 1.019 1.029
Price 2017 $ 112,300 111,538 110,807 110,106 109,435 108,826 108,244 107,689 107,061 106,458 105,880 105,249 104,641 104,056

SCHOOL BUS CNG Fuel economy MPGGE AFM 5.94 6.10 6.27 6.43 6.59 6.70 6.81 6.92 7.02 7.13 7.24 7.25 7.26 7.27
Price 2017 $ 97,300 97,588 97,875 98,163 98,450 98,770 99,090 99,410 99,630 99,850 100,070 100,213 100,357 100,500

SCHOOL BUS LPG Fuel economy MPGP AFM 4.74 4.87 5.00 5.13 5.26 5.35 5.43 5.52 5.60 5.69 5.78 5.78 5.79 5.80
Price 2017 $ 95,300 105,588 105,875 106,163 106,450 106,770 107,090 107,410 107,630 107,850 108,070 108,213 108,357 108,500

MOTOR COACH DIESEL Fuel economy MPDG OEM 6.96 7.15 7.34 7.53 7.72 7.87 8.01 8.16 8.26 8.36 8.47 8.49 8.52 8.55
Price 2017 $ 350,000 351,284 352,567 353,851 355,134 356,102 357,069 358,037 358,770 359,502 360,235 360,323 360,412 360,500

MOTOR COACH CNG Fuel economy MPDGE OEM 5.91 6.07 6.24 6.40 6.56 6.69 6.81 6.94 7.02 7.11 7.20 7.22 7.24 7.27
Price 2017 $ 385,000 386,284 387,567 388,851 390,134 391,102 392,069 393,037 393,770 394,502 395,235 395,323 395,412 395,500
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Table 4-6:  Forecast Vehicle Attribute Data Worksheet for Low Electricity Demand Case  

 

Attribute unit type 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
CLASS 3 GASOLINE Fuel economy MPGG OEM 14.90 15.10 15.30 15.80 16.30 16.73 17.16 17.59 18.02 18.34 18.65 18.97 19.15 19.33

Price 2017 $ 42,500 42,700 42,900 43,050 43,250 43,300 43,350 43,400 43,525 43,650 43,775 43,900 43,950 44,000

CLASS 3 DIESEL Fuel economy MPDG OEM 17.45 17.66 17.87 18.10 18.32 18.81 19.30 19.78 20.27 20.63 20.99 21.35 21.45 21.55
Price 2017 $ 49,900 50,100 50,300 50,450 50,650 50,700 50,750 50,800 50,925 51,050 51,175 51,300 51,350 51,400

CLASS 3 E85 Fuel economy MPEG OEM 10.73 10.87 11.02 11.38 11.74 12.05 12.36 12.66 12.97 13.20 13.43 13.66 13.79 13.92
Price 2017 $ 42,500 42,700 42,900 43,050 43,250 43,300 43,350 43,400 43,525 43,650 43,775 43,900 43,950 44,000

CLASS 3 CNG Fuel economy MPGGE AFM 14.16 14.35 14.54 15.01 15.49 15.89 16.30 16.71 17.12 17.42 17.72 18.02 18.19 18.36
Price 2017 $ 55,000 55,200 55,400 55,550 55,750 55,800 55,850 55,900 56,025 56,150 56,275 56,400 56,450 56,500

CLASS 3 LPG Fuel economy MPGP AFM 11.29 11.45 11.60 11.98 12.36 12.68 13.01 13.33 13.66 13.90 14.14 14.38 14.52 14.65
Price 2017 $ 53,500 53,700 53,900 54,050 54,250 54,300 54,350 54,400 54,525 54,650 54,775 54,900 54,950 55,000

CLASS 3 EL.HYBRID Fuel economy MPGG OEM 20.86 21.52 22.08 22.65 23.22 23.79 24.20 24.62 25.04 25.28 25.52
Price 2017 $ 49,550 49,555 49,416 49,282 49,154 49,107 49,064 49,027 48,994 48,892 48,793

CLASS 3 BEV Fuel economy MPKWH OEM 1.20 1.21 1.22 1.24 1.25 1.26 1.27 1.29 1.30 1.31 1.33 1.34 1.35 1.37
Price 2017 $ 84,500 82,600 80,805 79,060 77,459 75,799 74,224 72,730 71,389 70,120 68,922 67,790 66,645 65,560

CLASS 3 MOTORHOME GAS Fuel economy MPGG AFM 14.16 14.35 14.54 15.01 15.49 15.89 16.30 16.71 17.12 17.42 17.72 18.02 18.19 18.36
Price 2017 $ 107,500 107,700 107,900 108,050 108,250 108,300 108,350 108,400 108,525 108,650 108,775 108,900 108,950 109,000

CLASS 3 MOTORHOME DIESEL Fuel economy MPDG AFM 16.58 16.78 16.98 17.20 17.40 17.87 18.33 18.79 19.26 19.60 19.94 20.28 20.38 20.47
Price 2017 $ 114,500 114,700 114,900 115,050 115,250 115,300 115,350 115,400 115,525 115,650 115,775 115,900 115,950 116,000

CLASS 4 /5 GASOLINE Fuel economy MPGG OEM 6.9 7.09 7.28 7.47 7.66 7.81 7.95 8.10 8.19 8.29 8.38 8.45 8.51 8.58
Price 2017 $ 46,400 46,690 46,980 47,270 47,560 47,847 48,133 48,420 48,603 48,787 48,970 49,047 49,123 49,200

CLASS 4/5 DIESEL Fuel economy MPDG OEM 8.63 8.87 9.11 9.34 9.58 9.85 10.11 10.38 10.53 10.67 10.82 10.90 10.98 11.06
Price 2017 $ 54,300 54,590 54,880 55,170 55,460 55,747 56,033 56,320 56,503 56,687 56,870 56,963 57,057 57,150

CLASS 4/5 E85 Fuel economy MPEG OEM 4.97 5.10 5.24 5.38 5.52 5.62 5.73 5.83 5.90 5.97 6.03 6.08 6.13 6.18
Price 2017 $ 46,400 46,690 46,980 47,270 47,560 47,847 48,133 48,420 48,603 48,787 48,970 49,047 49,123 49,200

CLASS 4/5 CNG Fuel economy MPGGE AFM 6.56 6.74 6.92 7.10 7.28 7.42 7.56 7.70 7.78 7.87 7.96 8.02 8.09 8.15
Price 2017 $ 58,900 59,190 59,480 59,770 60,060 60,347 60,633 60,920 61,103 61,287 61,470 61,547 61,623 61,700

CLASS 4/5 LPG Fuel economy MPGGE AFM 5.23 5.37 5.52 5.66 5.81 5.92 6.03 6.14 6.21 6.28 6.35 6.40 6.45 6.50
Price 2017 $ 57,400 57,690 57,980 58,270 58,560 58,847 59,133 59,420 59,603 59,787 59,970 60,047 60,123 60,200

CLASS 4/5 EL.HYBRID Fuel economy MPGG OEM 9.86 10.11 10.30 10.50 10.69 10.82 10.94 11.06 11.15 11.24 11.33
Price 2017 $ 54,770 54,835 54,903 54,978 55,060 55,044 55,034 55,030 54,925 54,825 54,731
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Attribute unit type 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
CLASS 4/5 DIESEL HH Fuel economy MPDG OEM 10.79 11.08 11.38 11.68 11.98 12.31 12.64 12.98 13.16 13.34 13.53 13.63 13.73 13.83

Price 2017 $ 78,300 78,590 78,880 79,170 79,460 79,747 80,033 80,320 80,503 80,687 80,870 80,963 81,057 81,150

CLASS 4/5 BEV Fuel economy MPKWH OEM 1.050 1.061 1.071 1.082 1.093 1.104 1.115 1.126 1.137 1.148 1.160 1.171 1.183 1.195
Price 2017 $ 140,900 136,465 132,266 128,292 124,531 120,969 117,600 114,413 111,297 108,345 105,551 102,798 100,187 97,711

CLASS 6 GASOLINE Fuel economy MPGG OEM 4.99 5.12 5.24 5.36 5.49 5.63 5.77 5.91 6.00 6.09 6.18 6.22 6.25 6.28
Price 2017 $ 58,300 58,588 58,875 59,163 59,450 59,770 60,090 60,410 60,630 60,850 61,070 61,213 61,357 61,500

CLASS 6 DIESEL Fuel economy MPDG OEM 6.24 6.40 6.55 6.71 6.86 7.04 7.21 7.39 7.50 7.62 7.73 7.77 7.81 7.85
Price 2017 $ 67,300 67,588 67,875 68,163 68,450 68,770 69,090 69,410 69,630 69,850 70,070 70,213 70,357 70,500

CLASS 6 DIESEL EL. HYBRID Fuel economy MPDG OEM 7.488 7.674 7.86 8.046 8.232 8.444 8.656 8.868 9.004 9.14 9.276 9.324 9.372 9.42
Price 2017 $ 87,300 86,988 86,693 86,416 86,156 85,945 85,749 85,570 85,305 85,055 84,818 84,519 84,234 83,961

CLASS 6 DIESEL HY. HYBRID Fuel economy MPDG AFM 7.36 7.55 7.73 7.91 8.09 8.30 8.51 8.72 8.85 8.99 9.12 9.17 9.22 9.26
Price 2017 $ 91,300 91,588 91,875 92,163 92,450 92,770 93,090 93,410 93,630 93,850 94,070 94,213 94,357 94,500

CLASS 6 CNG Fuel economy MPDG AFM 5.30 5.44 5.57 5.70 5.83 5.98 6.13 6.28 6.38 6.47 6.57 6.60 6.64 6.67
Price 2017 $ 102,300 102,588 102,875 103,163 103,450 103,770 104,090 104,410 104,630 104,850 105,070 105,213 105,357 105,500

CLASS 6 BEV Fuel economy MPKWH OEM 0.904 0.913 0.922 0.931 0.941 0.950 0.960 0.969 0.979 0.989 0.999 1.009 1.019 1.029
Price 2017 $ 179,300 178,468 177,646 176,836 176,037 175,281 174,536 173,801 172,977 172,164 171,361 170,491 169,632 166,797

CLASS 6 MOTORHOME DIESEL Fuel economy MPDG AFM 7.33 7.44 7.55 7.66 7.77 7.92 8.07 8.22 8.26 8.30 8.34 8.36 8.38 8.40
Price 2017 $ 142,000 142,213 142,425 142,638 142,850 142,992 143,133 143,275 143,350 143,425 143,500 143,533 143,567 143,600

CLASS 6 MOTORHOME GASOLINE Fuel economy MPGG AFM 5.79 5.86 5.94 6.01 6.08 6.16 6.24 6.32 6.36 6.39 6.43 6.46 6.49 6.52
Price 2017 $ 134,000 134,213 134,425 134,638 134,850 134,992 135,133 135,275 135,350 135,425 135,500 135,550 135,600 135,650

CLASS 7 LR Fuel economy MPDG OEM 6.96 7.15 7.34 7.53 7.72 7.87 8.01 8.16 8.26 8.36 8.47 8.49 8.52 8.55
Price 2017 $ 93,400 94,684 95,967 97,251 98,534 99,502 100,469 101,437 102,170 102,902 103,635 103,723 103,812 103,900

CLASS 7 EHEV Fuel economy MPDG OEM 8.43 8.65 8.81 8.97 9.14 9.25 9.37 9.48 9.51 9.54 9.58
Price 133,251 133,454 133,374 133,326 133,308 133,084 132,889 132,722 131,938 131,180 130,447

CLASS 7 CNG Fuel economy MPDGE AFM 5.98 6.15 6.31 6.47 6.64 6.77 6.89 7.02 7.11 7.19 7.28 7.30 7.33 7.35
Price 2017 $ 128,400 129,684 130,967 132,251 133,534 134,502 135,469 136,437 137,170 137,902 138,635 138,723 138,812 138,900

CLASS 8 SINGLE UNIT Fuel economy MPDG OEM 4.77 4.88 4.99 5.09 5.20 5.34 5.47 5.61 5.71 5.80 5.90 5.92 5.94 5.96
Price 2017 $ 96,950 97,363 97,775 98,188 98,600 99,333 100,067 100,800 101,192 101,583 101,975 102,150 102,325 102,500

CLASS 8 SINGLE UNIT CNG Fuel economy MPDGE AFM 4.10 4.19 4.29 4.38 4.47 4.59 4.71 4.82 4.91 4.99 5.07 5.09 5.11 5.13
Price 2017 $ 151,950 152,363 152,775 153,188 153,600 154,333 155,067 155,800 156,192 156,583 156,975 157,150 157,325 157,500

CLASS 8 SINGLE UNIT LNG Fuel economy MPDGE AFM 4.10 4.19 4.29 4.38 4.47 4.59 4.71 4.82 4.91 4.99 5.07 5.09 5.11 5.13
Price 2017 $ 161,950 162,363 162,775 163,188 163,600 164,333 165,067 165,800 166,192 166,583 166,975 167,150 167,325 167,500
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Attribute unit type 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
CLASS 8 CA COMBINATION Fuel economy MPDGE OEM 5.54 5.72 5.90 6.08 6.26 6.36 6.46 6.56 6.69 6.82 6.95 6.98 7.02 7.05

Price 2017 $ 119,500 120,830 122,160 123,490 124,820 125,500 126,180 126,860 127,273 127,687 128,780 128,887 128,993 129,100

CLASS 8 CA COMBINATION CNG Fuel economy MPDGE AFM 5.26 5.43 5.61 5.78 5.95 6.04 6.14 6.23 6.36 6.48 6.60 6.63 6.67 6.70
Price 2017 $ 194,500 195,830 197,160 198,490 199,820 200,500 201,180 201,860 202,273 202,687 203,780 203,887 203,993 204,100

CLASS 8 CA COMBINATION LNG Fuel economy MPDGE AFM 5.26 5.43 5.61 5.78 5.95 6.04 6.14 6.23 6.36 6.48 6.60 6.63 6.67 6.70
Price 2017 $ 204,500 205,830 207,160 208,490 209,820 210,500 211,180 211,860 212,273 212,687 213,780 213,887 213,993 214,100

CLASS 8 CA COMBINATION EL Fuel economy MPKWH AFM 0.280 0.295 0.310 0.313 0.315 0.318 0.323 0.327 0.332 0.333 0.334 0.335
(Direct / Catenary Electric) Price 2017 $ 162,160 163,160 164,160 164,690 165,220 165,750 166,260 166,770 167,280 167,353 167,427 167,500

CLASS 8 CA COMBINATION FC Fuel economy MPKGH2 AFM 5.82 6.14 6.45 6.50 6.56 6.61 6.71 6.80 6.90 6.92 6.94 6.96
(Fuel Cell) Price 2017 $ 207,160 206,790 206,454 205,501 204,581 203,693 202,570 201,477 201,095 199,755 198,445 197,162

CLASS 8  COMBINATION DIESEL Fuel economy MPDGE OEM 6.21 6.41 6.62 6.82 7.02 7.16 7.31 7.45 7.68 7.90 8.13 8.14 8.15 8.16
Price 2017 $ 142,000 143,818 145,635 147,453 149,270 150,530 151,790 153,050 153,533 154,017 154,500 154,700 154,900 155,100

CLASS 8  COMBINATION CNG Fuel economy MPDGE OEM 5.90 6.09 6.28 6.48 6.67 6.81 6.94 7.08 7.29 7.51 7.72 7.73 7.74 7.75
Price 2017 $ 217,000 218,818 220,635 222,453 224,270 225,530 226,790 228,050 228,533 229,017 229,500 229,700 229,900 230,100

CLASS 8  COMBINATION LNG Fuel economy MPDGE OEM 5.60 5.79 5.97 6.15 6.34 6.46 6.59 6.72 6.93 7.13 7.34 7.35 7.36 7.36
Price 2017 $ 302,000 303,818 305,635 307,453 309,270 310,530 311,790 313,050 313,533 314,017 314,500 314,700 314,900 315,100

CLASS 8 GARBAGE DIESEL Fuel economy MPDGE OEM 4.22 4.25 4.28 4.31 4.34 4.37 4.41 4.44 4.48 4.51 4.55 4.57 4.59 4.61
Price 2017 $ 191,600 191,933 192,265 192,598 192,930 193,463 193,997 194,530 194,937 195,343 195,750 195,900 196,050 196,200

CLASS 8 GARBAGE DIESEL EL. HYBRID Fuel economy MPDG OEM 5.06 5.10 5.14 5.17 5.21 5.25 5.29 5.33 5.37 5.42 5.46 5.48 5.51 5.53
Price 2017 $ 231,600 230,733 229,901 229,104 228,342 227,813 227,316 226,849 226,286 225,753 225,247 224,512 223,804 223,121

CLASS 8 GARBAGE DIESEL HY. HYBRID Fuel economy MPDG AFM 4.98 5.02 5.05 5.09 5.12 5.16 5.20 5.24 5.28 5.33 5.37 5.39 5.42 5.44
Price 2017 $ 226,600 226,933 227,265 227,598 227,930 228,463 228,997 229,530 229,937 230,343 230,750 230,900 231,050 231,200

CLASS 8 GARBAGE CNG Fuel economy MPDG AFM 3.59 3.61 3.64 3.66 3.69 3.72 3.75 3.77 3.81 3.84 3.87 3.88 3.90 3.92
Price 2017 $ 246,600 246,933 247,265 247,598 247,930 248,463 248,997 249,530 249,937 250,343 250,750 250,900 251,050 251,200

CLASS 8 GARBAGE LNG Fuel economy MPDG AFM 3.59 3.61 3.64 3.66 3.69 3.72 3.75 3.77 3.81 3.84 3.87 3.88 3.90 3.92
Price 2017 $ 256,600 256,933 257,265 257,598 257,930 258,463 258,997 259,530 259,937 260,343 260,750 260,900 261,050 261,200

URBAN TRANSIT DIESEL Fuel economy MPDG OEM 3.42 3.45 3.47 3.50 3.52 3.56 3.60 3.64 3.67 3.71 3.75 3.77 3.78 3.80
Price 2017 $ 485,000 485,333 485,665 485,998 486,330 485,800 485,270 484,740 485,877 487,013 488,150 488,600 489,050 489,500

URBAN TRANSIT DIESEL EL HYBRID Fuel economy MPDG AFM 4.55 4.58 4.62 4.65 4.68 4.73 4.78 4.83 4.89 4.94 4.99 5.01 5.03 5.05
Price 2017 $ 750,000 742,383 735,004 727,856 720,933 713,365 706,008 698,855 693,569 688,475 683,567 678,155 672,918 667,852

URBAN TRANSIT DIESEL HY. HYBRID Fuel economy MPDG AFM 4.28 4.31 4.34 4.37 4.40 4.45 4.50 4.54 4.59 4.64 4.69 4.71 4.73 4.75
Price 2017 $ 535,000 535,333 535,665 535,998 536,330 535,800 535,270 534,740 535,877 537,013 538,150 538,600 539,050 539,500
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Attribute unit type 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
URBAN TRANSIT CNG Fuel economy MPDG AFM 2.91 2.93 2.95 2.97 2.99 3.02 3.06 3.09 3.12 3.15 3.19 3.20 3.22 3.23

Price 2017 $ 530,000 530,333 530,665 530,998 531,330 530,800 530,270 529,740 530,877 532,013 533,150 533,600 534,050 534,500

URBAN TRANSIT BEV Fuel economy MPKWH OEM 0.250 0.251 0.251 0.252 0.252 0.253 0.253 0.254 0.254 0.255 0.255 0.256 0.256 0.257
Price 2017 $ 800,000 794,033 788,191 782,473 776,876 770,535 764,310 758,200 753,867 749,644 745,528 740,830 736,236 731,742

URBAN TRANSIT FCEV Fuel economy MPKGH2 OEM 5.16 5.17 5.18 5.19 5.20 5.21 5.22 5.23 5.24 5.25
Price 2017 $ 986,330 975,800 965,470 955,336 947,061 938,974 931,071 922,663 914,432 906,374

SHUTTLE BUS GASOLINE Fuel economy MPGG OEM 6.9 7.09 7.28 7.47 7.66 7.81 7.95 8.10 8.19 8.29 8.38 8.45 8.51 8.58
Price 2017 $ 76,400 76,690 76,980 77,270 77,560 77,847 78,133 78,420 78,603 78,787 78,970 79,047 79,123 79,200

SHUTTLE BUS DIESEL Fuel economy MPDG OEM 8.63 8.87 9.11 9.34 9.58 9.85 10.11 10.38 10.53 10.67 10.82 10.90 10.98 11.06
Price 2017 $ 84,300 84,590 84,880 85,170 85,460 85,747 86,033 86,320 86,503 86,687 86,870 86,963 87,057 87,150

SHUTTLE BUS E85 Fuel economy MPGE OEM 4.97 5.10 5.24 5.38 5.52 5.62 5.73 5.83 5.90 5.97 6.03 6.08 6.13 6.18
Price 2017 $ 76,400 76,690 76,980 77,270 77,560 77,847 78,133 78,420 78,603 78,787 78,970 79,047 79,123 79,200

SHUTTLE  BUS CNG Fuel economy MPGGE AFM 6.56 6.74 6.92 7.10 7.28 7.42 7.56 7.70 7.78 7.87 7.96 8.02 8.09 8.15
Price 2017 $ 88,900 89,190 89,480 89,770 90,060 90,347 90,633 90,920 91,103 91,287 91,470 91,547 91,623 91,700

SHUTTLE BUS DIESEL HYD. HYBRID Fuel economy MPGP AFM 10.53 10.82 11.11 11.40 11.69 12.01 12.34 12.66 12.84 13.02 13.20 13.30 13.40 13.49
Price 2017 $ 108,300 108,590 108,880 109,170 109,460 109,747 110,033 110,320 110,503 110,687 110,870 110,963 111,057 111,150

SHUTTLE BUS BEV Fuel economy MPKWH OEM 1.050 1.061 1.071 1.082 1.093 1.104 1.115 1.126 1.137 1.148 1.160 1.171 1.183 1.195
Price 2017 $ 824,500 817,308 810,302 803,479 796,831 789,493 782,320 775,309 770,121 765,085 760,197 754,766 749,475 744,319

SCHOOL BUS GASOLINE Fuel economy MPGG OEM 6.25 6.42 6.60 6.77 6.94 7.05 7.17 7.28 7.39 7.51 7.62 7.63 7.64 7.65
Price 2017 $ 89,300 89,588 89,875 90,163 90,450 90,770 91,090 91,410 91,630 91,850 92,070 92,213 92,357 92,500

SCHOOL BUS DIESEL Fuel economy MPDG OEM 7.81 8.87 9.11 9.34 9.58 9.85 10.11 10.38 10.53 10.67 10.82 10.90 10.98 11.06
Price 2017 $ 97,300 97,588 97,875 98,163 98,450 98,770 99,090 99,410 99,630 99,850 100,070 100,213 100,357 100,500

SCHOOL BUS  BEV Fuel economy MPKWH OEM 0.904 0.913 0.922 0.931 0.941 0.950 0.960 0.969 0.979 0.989 0.999 1.009 1.019 1.029
Price 2017 $ 124,300 123,538 122,807 122,106 121,435 120,826 120,244 119,689 119,061 118,458 117,880 117,249 116,641 116,056

SCHOOL BUS CNG Fuel economy MPGGE AFM 5.94 6.10 6.27 6.43 6.59 6.70 6.81 6.92 7.02 7.13 7.24 7.25 7.26 7.27
Price 2017 $ 109,300 109,588 109,875 110,163 110,450 110,770 111,090 111,410 111,630 111,850 112,070 112,213 112,357 112,500

SCHOOL BUS LPG Fuel economy MPGP AFM 4.74 4.87 5.00 5.13 5.26 5.35 5.43 5.52 5.60 5.69 5.78 5.78 5.79 5.80
Price 2017 $ 107,300 117,588 117,875 118,163 118,450 118,770 119,090 119,410 119,630 119,850 120,070 120,213 120,357 120,500

MOTOR COACH DIESEL Fuel economy MPDG OEM 6.96 7.15 7.34 7.53 7.72 7.87 8.01 8.16 8.26 8.36 8.47 8.49 8.52 8.55
Price 2017 $ 350,000 351,284 352,567 353,851 355,134 356,102 357,069 358,037 358,770 359,502 360,235 360,323 360,412 360,500

MOTOR COACH CNG Fuel economy MPDGE OEM 5.91 6.07 6.24 6.40 6.56 6.69 6.81 6.94 7.02 7.11 7.20 7.22 7.24 7.27
Price 2017 $ 385,000 386,284 387,567 388,851 390,134 391,102 392,069 393,037 393,770 394,502 395,235 395,323 395,412 395,500
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LIST OF ACRONYMS 
A Area 

AMT Automated manual transmission 

APU Auxiliary power unit 

ATI Automatic tire inflation 

CAFE  Corporate average fuel economy 

CARB California Air Resources Board 

Cd Coefficient of drag 

Energy 
Commission 

California Energy Commission 

CNG Compressed natural gas 

CO2 Carbon dioxide, a greenhouse gas 

DOE United States Department of Energy 

E85 
A blend of 15 percent gasoline and 85 percent ethanol used to fuel dedicated 
ethanol powered vehicles and flex-fuel vehicles 

EGR Exhaust gas recirculation 

U.S. EPA United States Environmental Protection Agency 

EU European Union 

GHG Greenhouse gas 

GVW Gross vehicle weight 

GVWR Gross vehicle weight rating 

HDS H-D Systems 

HHDT Heavy-heavy duty truck 

HVAC Heating, ventilation, and air conditioning 

IEPR Integrated Energy Policy Report 

kg Kilogram 

kW Kilowatt, a unit of power 

kWh Kilowatt-hour, a unit of energy 

LHD Light-heavy duty (truck) 

LNG Liquefied natural gas 

MDT Medium-duty truck 
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MHD Medium-heavy-duty (truck) 

MPDG Miles per diesel gallon 

MPDGE Miles per diesel gallon equivalent 

MPEG Miles per E85 gallon 

MPG Miles per gallon 

MPGG Miles per gasoline gallon 

MPGGE Miles per gasoline gallon equivalent 

MPH Miles per hour 

MPKGH2 Miles per kilogram of hydrogen 

MPKWH Miles per kilowatt-hour 

MPGP Miles per gallon of propane 

NHTSA National Highway Traffic Safety Administration 

NOX Nitrogen oxide 

OEM Original equipment manufacturer 

PCCI Premixed charge compression ignition 

PM Particulate matter 

RIA Regulatory Impact Assessment 

SCR Selective catalytic reformer 

SwRI Southwest Research Institute 

TIUS Truck Inventory and Use Survey 

TPM Tire-pressure monitoring 

V10 Internal combustion engine with 10 cylinders 

V8 Internal combustion engine with 8 cylinders 

VIUS Vehicle Inventory and Use Survey 

WBS Wide-base singles 

WHR Waste heat recovery 
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1 INTRODUCTION 

 
While there has been considerable attention paid to the costs and benefits of reducing fuel 

consumption and greenhouse gases from light-duty vehicles, heavy-duty commercial 

vehicles have received much less attention in spite of the fact that total fuel consumption 

is a significant and growing part of total transportation related fuel consumption. Some of 

this lack of attention is due to the widespread belief that trucking is an efficient market 

for fuel economy technology since fuel cost is a significant component of total cost of 

truck operation, and the commercial nature of the operation suggests that market 

inefficiencies will be resolved. However, discussions with truck fleet operators and truck 

manufacturers show that customers are unwilling to pay for technology that cannot 

demonstrate simple payback from fuel savings in about 3 years or less, which implies a 

steep discount on the value of lifetime fuel savings. This is partly due to the fact that new 

trucks are intensively used for the first 4 to 5 years of operation and then sold to second 

owners who use them much less intensively. Hence, the first owner usually expects to 

recapture the value of additional technology investment within the ownership period 

rather than expect some payback in the resale market. This report examines available 

technology to improve truck fuel efficiency and estimates their cost and benefit to 

develop a supply curve of fuel efficiency. The outcomes from different assumptions on 

the payback in terms of fuel savings allow a detailed computation of fuel savings and the 

cost of GHG reduction from the commercial truck sector. 

Section 2 provides a summary of the characteristics of the existing fleet of heavy trucks, 

sub-divided into three classes based on the gross vehicle weight, termed light-heavy, 

medium-heavy and heavy-heavy. The data shows the use, annual mileage and fuel 

economy of each of these sub-classes and this type of data is used to gauge the 

applicability and benefit of different technologies to each sub-class. The data is from the 

2002 VIUS which is relatively old but is unfortunately the only source of comprehensive 

data on truck use and real world fuel economy at the disaggregate level desired for this 
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analysis. In addition, section 2 discusses the typical drive cycles over which fuel 

consumption should be evaluated. Trucks are used in a variety of applications ranging 

from long haul to vocational use. The lack of a fixed reference drive cycle by application 

is a major drawback in the analysis of fuel economy potential and this section makes a 

preliminary attempt to define specific drive cycles and the attendant energy losses for a 

number of different uses. These cycles and energy loss estimates form the basis for the 

technology benefit estimates over different applications. Since the completion of the draft 

of this report, the EPA and DOT have issued HDT fuel economy and GHG standards for 

2014 and 2017, and have specified drive cycles for reference. The new drive cycles are 

compared to our findings in this report. 

Section 3 provides a discussion of the available drive-train technology to improve fuel 

economy and most of this data was obtained from interviews of the staff of different 

heavy-duty engine manufacturers. The DOE’s 21st Century Truck Program has sponsored 

a series of conferences on engine efficiency to assess the goal of attaining 50 percent 

thermal efficiency in the near term and 55 percent efficiency in the longer term for the 

diesel engine. Technologies identified to meet these goals were assessed for their 

potential to meet the goals at reasonable cost, and be brought to market in the time frame 

of interest. Based on engine manufacturer inputs, technologies were classified by cost and 

potential time frame of introduction. 

Section 4 provides an analysis of technologies affecting aerodynamic drag, rolling 

resistance and weight reduction, i.e., body technologies. Many of these technologies have 

been available in the aftermarket for a long time but most have yet to attain significant 

market penetration. Our analysis focuses on the actual as opposed to claimed benefits and 

also examines potential negative attributes that may have contributed to the limited 

market penetration to date. In addition, our analysis focuses on the fact that many 

technologies’ benefits are dependent on the baseline; for example, the benefits of many 

drag reducing technologies depends on the aerodynamic characteristics of the base truck 

and technology benefits cannot be treated as additive. This analysis creates a framework 

for examining marginal benefits based on the drag coefficient of current trucks versus the 

drag coefficient thought to be ultimately attainable. 
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Unlike the light-duty sector, fuel savings are also available from operational 

enhancements that range from reducing idle time to improved maintenance and driving 

practices. Operational strategies are not a focus of this effort but are summarized since 

many reports on truck fuel economy add these benefits to those attained by technology 

improvements, Data on these operational enhancements were largely derived from 

existing studies conducted by regulatory agencies such as the EPA, and the benefits and 

costs of these operational improvements are also included in section 5. One improvement 

is associated with idle reduction devices that fall between a pure vehicle technology 

enhancement and an operational enhancement, since the engine is often used to provide 

HVAC services for sleeper cabs overnight. This technology is considered in some detail 

in this report. 

Section 6 documents the construction of the supply curves and the cost-benefit of 

technology in broad categories. The supply curves are developed by vehicle class, range 

of operation and body style for a total of 14 different truck sub-classes The analysis 

provides some insight into the future potential for fuel economy improvements under a 

free market and GHG based intervention scenario. One of the interesting findings of this 

analysis is that the potential maximum technology benefits in reducing fuel consumption 

are similar across most vehicle classes and use types but have very different cost and 

payback implications. The revised report also examines compliance with the new fuel 

economy standards and the expectation for real world fuel economy. 
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2 BASELINE DATA ON TRUCK 
CHARACTERISTICS AND OPERATIONS 

 
2.1 OVERVIEW 
 
The objective of this study is to develop estimates of the costs and benefits of a variety of 

fuel economy improvement options for the heavy-duty trucking sector in order to create a 

supply curve of fuel efficiency.  This section provides an outline of the data that are used 

in the construction of this curve.  This study considers technology-based fuel economy 

improvements as well as improvements in trucking operational efficiencies.  The 

functional fleet-wide impact of the fuel economy improvement available from some of 

the technology options, and all of the operational options, are a function of both the per 

vehicle fuel economy potential of the option as well the operational characteristics of the 

fleet – that is, the portion of the fleet for which the option is applicable.  This section 

presents data that are relevant for the entire fleet, and also documents the operational 

characteristics that are relevant for particular fuel efficiency improvements applicable to 

a sub-set of the trucking population.  

Data for this study about the composition of the heavy-duty trucking vehicle fleet, and 

operational characteristics of vehicle use are drawn from the VIUS. The VIUS was 

conducted every five years from 1967 through 2002 (but suspended since).   The VIUS 

data is from a survey conducted by the US Census Bureau that includes data on the 

physical and operating characteristics of the US truck population.  The survey, the most 

recent version of which was collected in 2002/3, includes 98,682 observations with 453 

variables on each truck.   

The Motor Fuel Consumption model (MFCM) was used to estimate future fuel use and 

GHG emissions.  The MFCM provides detailed projections of fuel demand by fuel type 

and vehicle type, given detailed inputs on the fleet characteristics.  In this sense, the 

MFCM is an accounting model and has no built-in econometric framework, so that its 
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projections are directly connected to inputs with no intermediate processing involving 

assumptions on consumer behavior.  This simplicity has been useful for examining the 

potential impact of changes in vehicle fleet or fuel characteristics.  Since the MFCM 

outputs are so input driven, the inputs have been periodically revised.  DOE has used the 

MFCM since the late 1970’s to project on-highway fuel demand. 

In this analysis, the heavy-duty truck segment is broken into three sub-categories – Light 

Heavy-Duty Trucks (LHDT), Medium Heavy-Duty Trucks (MHDT), and Heavy Heavy-

Duty Trucks (HHDT) – in order to properly represent the technological and operational 

differences between the vehicles in each sub-category.  LHDT, mostly large pickups and 

large cargo vans, share many components with vehicles in the light-duty vehicle sector 

and for this analysis include all vehicles in GVW classes 3, 4 and 5. These vehicles are 

generally operated about 27,000 + 3000 miles per year, and a substantial fraction of the 

fleet is powered by gasoline engines (~50% in 2002).  MHDT include a broad range of 

vehicle types (pickup and delivery, rough duty for construction and mining applications, 

municipal waste, fire and emergency, and city buses), the majority of which are used in 

local or regional operations. This category included GVW classes 6, 7 and 8A and trucks 

in this class are typically used 35,000 + 3000 miles per year, and the fleet is over 90% 

diesel. Gasoline engines for this subclass were phased out in the 1990s. HHDT (GVW 

class 8B) dominate heavy trucking fuel demand and are comprised mostly of long-haul 

tractor trailers (70% of HHDT) along with some construction and mining trucks. The 

trucks are used for long haul applications and average 98,000 miles per year. These 

trucks have been 100% diesel powered for many decades. Due to the differences in the 

technological make up and operational characteristics of each of the heavy-duty trucking 

segments, each sub-class is considered separately in this analysis. Data at this level of 

aggregation is utilized in this report to estimate the applicability and cost-effectiveness of 

different technological options to reduce fuel consumption   

The VIUS dataset includes a variable for GVW classification with 15 categories.  These 

GVW categories were combined to create LHDT, MHDT and HHDT distinctions 

according to the following definition: LHDT covers vehicles in the 8,500 to 19,000 

pounds GVW range, MHDT covers vehicles in the 19,001 to 50,000 pounds range and 

HHDT covers vehicles over 50,000 pounds GVW. 
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2.2 HEAVY-HEAVY DUTY TRUCK (HHDT) SEGMENT 

HHDT dominate demand for highway diesel fuel.  The MFCM projects that HHDT will 

account for 67% of total highway diesel demand in 2020.  This is a modest decline in 

percentage terms from the share in 2007 of 72%; however it represents an absolute 

increase of 23%, with annual consumption increasing from 26.6 billion gallons to 32.7 

billion gallons, over the period as shown in Figure 2-1.   

 

Figure 2-1:  HHDT Diesel Demand 

HHDT use is the greatest in the first 5 or 6 years of the vehicle lifetime, with annual 

mileage dropping steadily over the life of the vehicle.   Figure 2-2 shows the decline in 

VMT by vehicle age for HHDT.  The consideration of the operational characteristics of 

HHDT 5 years old or less is important because it represents the vehicle uses for the first-

owners of HHDT – those that buy from the new vehicle market.  Typically, trucks are 

used most heavily in their first 3 to 5 years, and are then sold into the secondary market.  

Efficiency improvements for new vehicles added to the fleet are chosen based on the 

operational characteristics of vehicles less than 5 years old, while efficiency 

improvements that are operational or retrofits apply to the entire existing fleet. While 
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figure 2-2 shows that mileage decreases with age, over a third of all HHDTs travel over 

75,000miles annually as shown in Figure 2-3.   

 
 

Figure 2-2: VMT by Vintage 

 
Of all HHDT, 69% are tractors, rather than single unit vehicles.  VIUS includes a survey 

question that asks respondents what percent of miles are driven with less than truckload 

service.  This value is useful for calculating the population of vehicles for which fuel 

economy, on a per ton-mile basis, could be improved by changing government 

regulations limiting trailer length.  16% of miles, on average, are at less than truckload 

for tractor-style HHDT, leaving around 58% of total HHDT miles (69% times 84%) 

applicable for efficiency improvement from changes to trailer length limits. 

Mileage is also characterized within VIUS according to the trip-length category in which 

mileage is accumulated.  The largest portion of miles for all heavy-duty trucks up to 

Class 8A is in trips that are less than 50 miles per trip one-way.  The HHDT category has 

trip length significantly shifted toward longer distance trips compared to the other heavy-

duty subcategories as indicated in Figure 2-3. Almost 45% of all Class 8B trucks are used 

for trips whose length is over 200 miles, and this number is even higher for tractors with 

van body trailers. Off-road trip mileage is used to indicate vehicles for which advanced 
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tires are not applicable because of the increased risk of tire damage, and for vehicles for 

which evolutionary improvements in the front-end aerodynamics are not applicable.  Off-

road miles are disproportionately distributed among HHDT – that is, most trucks have 

nearly zero off road mileage and the trucks that do make off road trips account for the 

majority share of total off-road mileage.  The majority of total off-road mileage is 

accounted for by approximately the small percentage of HHDT that make a relatively 

high proportion of off-road trips – typically construction or mining vehicles.   

 
 

 
 

Figure 2-3: Mileage By Trip Length HHDT 

For aerodynamic improvements that are related to the trailer, rather than to the front end 

of the vehicle (tractor related), the vehicle population is limited to HHDT that haul a van-

style trailer.  Of the entire HHDT fleet, approximately 42% haul a van style trailer while 

for younger vehicles (again, 5 years old or less) this figure rises to 63%.  

 Another opportunity for operational fuel savings is via driver training to educate drivers 

on how to optimize vehicle performance to minimize fuel use and costs.  Fleet size is 

used as a metric of the applicability of this option to improve fuel economy – vehicles in 

small fleets are expected to benefit from driver training while drivers in large fleets (>20 

tractors) usually already have a driver training program in place.  The distribution of 
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HHDT population by fleet size (not including the vehicle surveyed) for both the entire 

fleet and for the fleet limited to vehicles 5 years old or less show that  (summing the 

categories that are >20 tractors in a fleet) driving training can be applicable for 79% of 

the existing fleet and 61% of the new vehicle fleet.   

Fuel economy by model year shows statistically significant increases over time.  As of 

2002, the year in which the VIUS data were collected, the average HHDT fuel economy 

was 5.86 miles per gallon with newer vehicles showing higher fuel economy. Vehicles 5 

years or younger average 5.98 miles per gallon and the newest model year vehicles 

(2002/2003 in this survey) averaging almost 6.1mpg.  Figure 2-4 shows the trend of fuel 

economy against vehicle vintage, and it should be noted that in this case that this is not an 

effect of truck age, but due to the fact that truck technology improves over time. The rate 

of improvement observed is about 0.5%  per year for all Class 8B trucks but increases to 

about 0.7% per year for long haul use trucks over the 1987 to 2001 period. Anecdotal 

evidence suggests that about 0.4% to 0.45% was due to engine improvements and the 

vehicle improvements account for 0.25% to 0.3% per year on the long haul segment. 

Trucks used in rough duty applications or short haul appear to have much lower fuel 

economy gains of only about 0.25% per year, potentially only from engine 

improvements.   

The fuel economy changes after 2001 have been measured by DOT in its comparative 

evaluation of rail versus truck efficiency, but the data is less reliable than VIUS data due 

to the much smaller sample size. The lower figure in Figure 2-4 shows that fuel economy 

actually declined from around 5.9 mpg attained in 2000/2001 to about 5.4 mpg in 2002, 

which is a decline of about 8.5%, associated with the phase-in of the NOx standard of 4 

g.bhp-hr. The incorporation of urea-SCR systems in 2010 appear to have more than 

reversed the trend and the data shows newest trucks attaining 6.6 mpg. However, the data 

appears to exaggerate the effects of the NOX standards, and truck manufacturers suggest 

that the decline from the 4 and 2 g/bhp-hr standards were on the order of 5% which has  
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Figure 2-4: HHDT Fuel Economy by Vintage in 2002(above) from VIUS and in  
2010(below) 
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been recovered by the urea-SCR so that new truck FE is about 6 mpg, which is similar to 

the level attained in 2000. 

2.3 LIGHT-HEAVY AND MEDIUM-HEAVY SEGMENTS 
  
Together, LHDT and MHDT account for over a quarter of total highway diesel demand, 

and this share is projected by the MFCM to increase modestly by 2030.  MHDT engines 

tend to be around 7L to 10L displacement, varying across models by ±1.5L, while LHDT 

engines have a larger size range, with some domestic trucks having engines as large as 6L 

to 7L while some import truck models have engines as small as 3 or 4L.  The LHDT 

population is more than double that of MHDT in the fleet, but LHDT consume only 

slightly more fuel on the whole (by around 12% in 2007) than MHDT as shown in Figure 

2-5.  As with HHDT, VMT per vehicle drops over time for LHDT and MHDT.  Average 

LHDT mileage for the typical vehicle in the fleet is just over 25,000 annually, and for 

MHDT the average is just below 35,000 annually.  However in the first five years of 

operation, the average annual mileage for LHDT and MHDT is over 20,000 and 45,000 

miles, respectively a shown in Fig 2-6.   

Figure 2-5: Highway Diesel Demand 
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Figure 2-6 Annual Miles by Vintage and Class 

.    
The distribution of mileage among the LHDT and MHDT subcategories is also much less 

variable than for the HHDT subcategory.  Just over 10% of LHDT travel more than 

30,000 miles annually, and fewer than 5% travel more than 50,000 miles annually.  

Similarly, just over 6% of MHDT travel more than 50,000 miles on an annual basis.  On 

the other hand, over a third of MHDT travel less than 5,000 miles on an annual basis and 

over 70% of both LHDT and MHDT travel less than 20,000 miles annually, as shown in 

figure 2-7 below 
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Figure 2-7 Annual Mileage Categories by Truck Type 

 
Travel for LHDT and MHDT is skewed much more strongly to shorter trip lengths than 

HHDT.  Around two-thirds of mileage for both LHDT and MHDT occurs on trips that 

are less than 50 miles.  Less than 12% of mileage for both sub-categories is accumulated 

on trips over 200 miles.  
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Figure 2-10 Mileage by Trip Length 

 

Fuel economy has trended upwards over time, fairly consistently for the years delineated 

in the VIUS dataset, as shown in Figure 2-8.  Average fuel economy for LHDT and 

MHDT vehicles, as of 2002 when the VIUS data was collected, is 11.2 and 7.9 mpg, 

respectively.  For vehicles five years old and younger the values are 12.3 mpg for LHDT 

and 7.9 mpg for MHDT. The newest model year vehicles show fuel economy levels of 

11.5 and 8.1 mpg respectively and fuel economy growth rates have been consistently in 

the 0.8 to 1.0 percent per year range over the time period examined. Fuel economy in the 

LHDT class grew very rapidly in the early 1990s when existing naturally aspirated and 

indirect injection engines were replaced by turbocharged direct injection engines with 

fuel economy jumping from 9.8 to 11+ mpg in that short period. 

 

Mileage by Trip Length - LHDTs and MHDTs

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

<50 miles 51-100 miles 101-200 miles 201-500 miles >500 miles off road

Trip Length

Pe
rc

en
ta

ge
 o

f T
ot

al
 M

ile
ag

e 
A

cc
ou

nt
ed

 F
or

LHDT MHDT

Additional Documentation Attachment to Comment 2-F1 
Attachment A



 I-18 

 
 

Figure 2-11 LHDT and MHDT Fuel Economy by Vintage 

2.4 ENERGY CONSUMPTION ALLOCATION 

The energy use by trucks has not been intensively studied as for light vehicles because 

there is no specific test cycle or driving cycle that is used as a reference. Since long haul 

trucks accumulate most of their mileage on the highway, some analyses have used a 65 

mph constant speed case as a reference condition to allocate energy use to the different 

components, using analysis based on the first law of thermodynamics. In these analyses, 

the conversion of fuel energy by the diesel engine to shaft work is always the biggest user 

since the engine efficiency during driving is about 40%, implying that 60% of the energy 

is lost in this step. Other components of loss are much smaller, but this is misleading 

since it is the efficiency of the diesel engine which is approximately constant, not the 

absolute energy loss in fuel conversion, and a 10% reduction in shaft work results in a 

10% reduction in fuel use. Figure 2-12 below is derived from DOE’s 21st Century Truck 

Program for a constant speed 65 mph case. 
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Figure 2-11: Allocation of Class 8B Truck Fuel Consumption at 65 mph. 

 

In this case, base case engine output is 160 kW, with aerodynamic losses accounting for 

85 kW or 53% of shaft work, tire rolling resistance for 51 kW or 32% of shaft work and 

the drive train friction loss and accessory drives accounting for 5.6% and 9.4% of shaft 

work. However, the constant speed condition is very unrealistic since rolling hills, road 

curves and traffic generally result in continuous speed and load variations as well as 

losses to the brakes. Steeper grades on mountainous geography have a very large effect 

but also affect the speed that trucks can maintain. Cummins provided a breakdown of 

shaft work on a “typical” long haul cycle in the Mid-west (i.e., modest road congestion 

and terrain effects) as shown in Figure 2-13, and this cycle uses 173 hp (129 kW) at an 

approximate average speed of 48 mph for class 8B truck. 
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Figure 2-13: Power Demand for Typical Cycles on Heavy- Duty Trucks 

The Cummins cycle shows a loss of 13 to 14% of shaft work to the brakes, with 

aerodynamic drag accounting for about 40% of shaft work, and rolling resistance 

accounting for about 37% of shaft work. Accessory drives account for 5% while driveline 

loss accounts for the remaining 4%. In this case, energy use is about 2.69 kWhr per mile 

as compared to 2.46 kWhr per mile in the constant speed 65mph case, which is 9% 

higher. In addition, idle fuel consumption is not accounted for in shaft work related 

analyses and is around 4 to 7 percent of total fuel for long haul trucks based on expert 

opinion (no hard data is available to estimate the idle fraction in real life).  In vehicles 

with sleeper cabs, idle fuel consumption may be much higher if the engine runs all night 

to provide HVAC power for the cab. The Cummins cycle may underestimate actual brake 

losses since traffic congestion is much higher in the East and West Coast, while the 

topography in the mountain states may also result in larger braking energy loss.
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 In addition, fuel use at idle is not directly accounted for in analysis of tractive energy use 

and idle fuel use is not well documented or known. In some analyses of savings 

associated with idle reduction devices, EPA assumed that trucks idle 8 hours a day, 300 

days a year for a total of 2400 hours per year. With fuel consumption at idle estimated at 

0.8 to 0.9 gallons per hour, annual fuel use is about 2000 gallons which is 8 to 10 percent 

of total fuel use. These numbers appear very high from anecdotal information, and may 

be applicable only to the subset of trucks with sleeper cabs. In other HHDT applications, 

anecdotal information suggests that fuel use at idle may be only 2 to 4 percent of 

consumption, so that on aggregate, it is 4 to 6 percent of total fuel use as sleeper cab 

equipped vehicles account for about a third of all Class 8B trucks. Based on these 

estimates, we constructed energy and fuel use allocations as follows, to the nearest half 

percent 

  Traction Energy Fuel Use 

Idle  0 5 + 0.5 

Inertia (lost to brakes)  13 + 1 12.5 + 1 

Aerodynamics  40 + 2 38 + 2 

Tire Rolling Resistance  37 + 2 35 + 2 

Accessory Drives  6 + 1 5.5 + 0.5 

Drive-train Loss  4 + 1 4 + 0.5 

 
These allocations are utilized in the following sections to estimate Class 8B long haul 

truck related technology benefits. Allocations for other classes of trucks are more 

difficult because of the large variances in duty cycles. MHDT are used in suburban and 

short haul routes (less than 200 miles radius) for freight delivery, while many are used in 

urban pick-up and delivery, or by utilities (gas, electric, water, garbage). The “refuse” 

cycle shown in Figure 2-13 above shows average power of 95 hp (71kW) with 38% in 

inertia loss, 19% in accessory loads, 27% in driveline losses, 9% in tire loss and only 7% 

in aerodynamic drag loss. In general, MHDT have higher drive-train loss due to the   

relatively widespread use of automatic transmissions. 
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The Federal Test procedure for light duty vehicles has two drive cycles, one at 19 mph 

(city) and one at 48 mph (highway) with a weighted composite representing typical 

urban/suburban driving. The energy use for that cycle has been solved by numerical 

integration as a function of the drag to weight ratio and rolling resistance to weight ratio, 

and based on that solution we have derived the following values for fuel use fractions 

shown in Table 2-1: 

 

  Line Haul 

(Manual 

Trans) 

Regional 

Haul (Man. 

Trans.) 

Urban/ 

Suburb. 

(Auto 

Trans) 

Refuse/ Bus 

(Auto Trans) 

Idle/ Decel.  5 + 0.5 7 + 0.5 8 + 0.5 15 + 1 

Inertia (lost to brakes)  12.5 + 1 31.5 + 2 26.5 + 2 32 + 2 

Aerodynamics  38 + 2 25 + 2 20 + 2 6 + 0.5 

Tire Rolling Resistance  35 + 2 25 + 2 21.5 + 2 8 + 0.5 

Accessory Drives  5.5 + 0.5 7 + 0.5 9 + 0.5 16 + 1 

  Drive-train Loss  4 + 0.5 5.5 + 1 15 + 1 23 + 1 

 

2.5 REGULATORY CYCLES 

The new regulations for HDT fuel economy announced in August 2011 incorporate drive 

cycles for fuel economy evaluation. However, the cycles incorporated appear to be 

relatively simplistic and quite general. The regulation requires separate testing of engines 

on the standard FTP and a simulation model approach for the entire vehicle. 

The engine FTP cycle consists of 2 low speed cycles, the New York and Los Angeles 

non-freeway cycles, and one medium speed cycle called the Los Angeles freeway cycle. 

The cycle results are weighted to produce a near equal mileage on freeway and non-

freeway operation which EPA recognized as not being representative of either 
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“vocational” trucks or long haul trucks. Instead, three new cycles were selected. One was 

a new Transient cycle with an average speed of 15.3 mph and a distance of 2.84 miles, 

and includes almost 17% of the time at idle. The other 2 cycles are simply two constant 

speed modes at 55 mph and 65 mph, with no gradients or transients. The same three 

modes are applied to all trucks with different weightings. For sleeper cab equipped long 

haul trucks, the 65 mph constant speed mode is VMT weighted at 86% of operation while 

the 55 mph mode is weighted at 9%, with only the remaining 5% weighing for the 

transient cycle. For day cab equipped tractors, the weightings are 64%, 17% and 19% 

respectively. Even for vocational vehicles, the EPA assumes 37% of the VMT at 65 mph 

and 21% at 55 mph, with only 42% on the transient mode. 

The analysis presented in Sections 2.3 and 2.4 show that the EPA assumptions of 

constant speed cruise at 55/65 mph are quite unrealistic, and essentially remove the role 

of inertia, while over-emphasizing the role of aerodynamic drag and tire rolling 

resistance. In addition, it is not clear if engine technology improvements will be fairly 

represented in the selected cycles as the benefit of some technologies such as turbo-

compounding are better at constant high speed high load points on the engine map, and 

would provide a larger benefit on the test than in the real world. 
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3 ENGINE AND DRIVELINE TECHNOLOGY  

 
3.1 BASELINE 

Engines used in most heavy duty trucks over 10,000 pounds. GVW are powered by diesel 

engines, with all gasoline engines have essentially been phased out and only a few 

gasoline engines sold in the 10K to 14K GVW class trucks. Diesel engines have been 

historically classified as light heavy, medium heavy and heavy-heavy by the EPA with 

different durability requirements. In the light heavy class, engines were typically in the 

6L to 9L displacement range; in the medium heavy class, the were in the 7L to 11L range 

and heavy-heavy trucks used engines over 11L. With the advent of common rail fuel 

injection systems and high pressure turbo-charging, engine specific output has increased 

significantly and the lines of distinction between classes are not as well defined. 

In the light heavy class, the Cummins B-series 6.7L, the Navistar 6.4L and the GM 6.6L 

engines account for the vast majority of engines sold, with the Cummins 6 cylinder 

engine sold on Dodge trucks, the Navistar V8 engine on Ford trucks, and the GM  V8 

engine on Chevy/GMC trucks. In the medium duty sector, the Navistar DT 466 engine, 

the Cummins C series 8.3L engine and the Detroit Series 50 (now replaced by a 

Mercedes engine) are the most popular models.  In the heavy-heavy category, the 

Cummins M series engine and the N series engine, the Caterpillar C13 and the DDC 

series 60 engine were the most popular. These engines have been updated or replaced for 

2010 by the ISX13 and 15 engines from Cummins and the Mercedes 13L and 15L 

engines, while Caterpillar’s on-highway engines have been discontinued and replaced by 

the “Maxxforce” 11 and 13 engines. The Mercedes 15L engines are the first turbo-

compound engines sold in North America. In addition, many light heavy engines are used 

in medium duty applications, while the medium duty engines are now used in many of 

the lighter weight heavy-heavy applications. 

In class 8 trucks, the vast majority (about 75%) use the 10 speed manual transmission, 

while only about 8% (mostly vocational trucks) use automatic transmissions. The 
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remainder used manual transmissions with higher number of speeds, typically 12 or 16. 

This is consistent with the information in the VIUS which shows the heavy-heavy 

segment having 92.3% manual transmissions, 6 percent automatics and 1.7% automated 

manual transmissions. In medium duty trucks, the numbers are almost reversed with 

about 75 percent using six-speed automatic transmissions and 5 to 8 percent using the 

automated manual transmission (AMT). The VUIS data shows automatic penetration at 

78.2% but has automated manual transmissions at only 0.7%, but AMT models have been 

newly introduced since 2002 and the information from manufacturers seems defensible. 

The remainder use 6 or 8 speed manual transmissions. At the light heavy end, almost 70 

percent use automatic transmissions which were largely 4 –speed units in 2008 but are 

now transitioning to 6-speed units. The remaining 30 percent use 5 or 6 speed manual 

transmissions, and these numbers are confirmed in the VUIS data. 

The efficiency of diesel engines over time has improved at slightly under 0.4% per year 

over the 1975 to 2003 period but has since decreased due to the imposition of strict Nox 

emission standards in 2004 of 2.5 g/bhp-hr, followed by the PM standards and the further 

tightening of the NOx standards in 2007 and 2010. 

As shown in the figure 3-1 above, the peak efficiency point (right scale) of advanced 

heavy-duty diesels reached a maximum of about 44% but then declined to about 40%. In 

2010, most heavy-heavy duty diesels will use exhaust after-treatment to control NOx that 

will allow engine-out emissions to increase relative to the 2007-2009 engines with 

efficiency increasing to 42%. The figure above also shows Volvo’s hypothetical 

projection of efficiency at constant NOx emissions standards suggesting that fuel 

consumption has increased by 11% relative to this hypothetical level, but other 

manufacturers suggest that the loss may be only 5 to 6 percent, suggesting a peak 

efficiency of close to 45% at engine out NOx levels of 6g/ bhp-hr, a standard that has 

been in force since 1990. The historical rate of improvement estimated from the 38% 

efficiency level in 1980 to 44% in 2000 suggests engine thermal efficiency improvements 

on the order of 0.3% per year or a fuel economy improvement of 0.73% per year. 
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Figure 3-1 
Source: Volvo 

The 0.73% improvement per year is much higher than the 0.4 % to 0.45 % observed in 

the VIUS data described in Section 2 of this report, suggesting that some of the efficiency 

gains have been lost also to higher power ratings, and to time lags in the best technology 

being introduced in all engines. Another possible explanation is that peak efficiency 

attained in 2002 was on the order of 42 %, not the 45% shown in the figure, which would 

be consistent with an improvement of 0.45 % a year for 22 years. The rate of 

improvement is also not linear since the thermodynamic second law efficiency limit is an 

asymptote. Also, the above efficiency values are for heavy-heavy diesels and typically, 

the peak efficiency of the medium heavy diesels have been lower by about 1.5 to 2 %, 

and those of light-heavy diesels lower by about 2% to 3%, due partly to the smaller bore 

size which results in higher heat loss, and partly to the higher operating RPM which 

results in higher friction. 
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3.2 ENGINE IMPROVEMENT TARGETS AND ACTUAL POTENTIAL 

Cummins provided a detailed map of energy flows for a recent model engine with a brake 

efficiency of 42%, as shown in Figure 3-2. Indicated efficiency of 50% is the current 

combustion duration limited diesel cycle efficiency, but with high EGR flow, there is 

more heat rejection to the coolant and EGR coolers than to exhaust. Heat rejection to 

exhaust has decreased from about 30 percent before the use of EGR (pre-2004) to 26 

percent now, which has ramifications for the efficiency of heat recovery from turbo- 

compounding. Caterpillar data for a C15 engine with 42 percent efficiency shows exhaust 

gas heat rejection at 22 percent, but also shows heat loss from low pressure EGR (post 

Turbo) to be 5% for a total of 27% heat available after the turbo- charger. The heat loss 

values in figure 3-3 form the basis for Cummins’ analysis of improving the brake 

efficiency to 52.5% in the future. 

 

 

Figure 3-2: Distribution of Energy Losses in Current Engine 
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Figure 3-3 shows the energy flows modeled by Cummins to achieve the 52.5% efficiency 

target. This would require increasing indicated efficiency to 58%, while significantly 

reducing gas exchange losses indicating a fuel economy (FE) benefit of 25% (52.5/42-1). 

This would be the benefit for the base engine, and exhaust heat recovery could add 

another 6 to 8 percent fuel efficiency with advanced heat recovery systems, leading to a 

potential target figure of 31 to 33 percent FE improvement from the engine alone (engine 

total efficiency would be around 55%). Of course, the entire benefits of the target may 

not be attained in practice. If the historical FE improvement rate of about 0.45 % per year 

were to continue to 2030, engines would be 9.5% more fuel efficient by 2030 relative to 

2010. Hence, there is a potential margin of 21% to 23% additional FE available from 

additional technology to meet the DOE engine efficiency targets. However, most 

manufacturers believe that such a large increase will not be possible and reaching 49% to 

50% brake efficiency itself will be a major challenge, 

 

 

Figure 3-3: Estimated Distribution of Energy Loss in Advanced Engine 
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Figure 3-4: Actual potential by 2020 time frame 

Source: Cummins 

The DOE goals are to increase engine indicated efficiency to 58% by reducing heat 

transfer and exhaust heat energy loss. Brake efficiency is further enhanced by a 50% 

reduction in gas exchange losses, and a 33% percent reduction in friction loss, with 

accessory energy loss reduced by electrical drives included as a separate possibility with 

hybridization. Exhaust energy recovery through turbo-compounding and/or organic 

Rankine cycles can increase the overall brake thermal efficiency to about 55 % in 

constant high speed operation. Note that each 1% increase in efficiency increases FE by 

about 2.4%. The 55% efficiency path is a goal or target, and Cummins also provided a 

likely path towards a 50% goal that could be achieved over the next decade. As shown in 

Figure 3-4, the indicated efficiency increase is much more modest, and the 50% brake 

efficiency could be attained with an indicated efficiency of about 52%, with exhaust heat 

recovery. This path is consistent with the statements of other manufacturers about the 

potential to 2020 or 2025, implying a total increase of about 20 percent in fuel efficiency. 

The specific technologies to improve indicated power to 50% include 

- advanced common rail injection systems with very high injection pressure 

(2200 bar+)  
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-  advanced injectors with multiple injections per stroke capability,  

- advanced EGR cooling systems,  

- closed loop injection control and 

-  improved air handling with an advanced twin sequential turbochargers or 

electrically assisted turbochargers.  

 

3.3 COMBUSTION IMPROVEMENTS 

Advanced injection systems and advanced injectors are likely to have a significant 

contribution to the overall improvement of efficiency at low engine-out Nox emissions. A 

very comprehensive analysis by Bosch shows the dependence of the injection pressure 

benefit to be a strong function of engine out Nox level. The 2010 emission standards 

require urea-SCR emission control systems that allow engine out Nox levels of 1.0 to 1.1 

g/bhp-hr to attain the tailpipe standard of 0.2 g/ bhp-hr implying a catalyst system 

efficiency of around 85%. The engine out level translates to about 1.3 to 1.4 g/ kWh in 

European terms. As shown in the figure from Bosch below, the benefit of 2400 bar 

system over the typical 1800 bar system at this engine output is 3% at the “B50” 

operating point corresponding to 50 mph cruise on a highway. Increasing further to 3000 

bar could enable an additional 1.5% fuel consumption benefit according to Bosch. These 

benefits continue to increase at even lower engine out Nox levels. In this context, engines 

operating at lighter average loads (as in trucks used for regional haul at lower speeds) 

will see smaller benefits from advanced injection systems. 

It should be noted that the new Mercedes engine with turbo-compounding also features a 

hydraulically amplified CRS system from Bosch that currently operates at 2300 bar but is 

capable of 2500 bar. The next generation 3000 bar pressure systems would likely not 

enter the market until late in the next decade, possibly around 2018. Manufacturers 

confirm the benefits of increased pressure but suggest that a 2 percent benefit may be 

more reasonable as an average. The 2010 Navistar “Maxxforce” engines are being 

certified to a 0.5 g/ bhp-hr Nox standard without the use of urea-SCR catalyst systems. 
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Figure 3-5: Effect of Common Rail System Pressure on BSFC 

They utilize a 2200 bar system, and at this very low engine-out Nox level, the benefit of a 

3000 bar system is assessed by Bosch at almost 6%. Manufacturers believe that the 

benefits could be around 4% to 5% after subtracting the energy used to increase rail 

pressure, but it is not clear if Navistar will continue to use a non-catalytic approach to 

meet the 0.2 standard. Moving to the urea- SCR system allows some recovery of 

efficiency to a level of 43% to 43.5%, which would improve fuel economy by 2.5% to 

3%. However, the systems need to be filled with urea (sometimes referred to diesel 

exhaust fluid) which is consumed at a rate equivalent to 2 to 3 percent of fuel 

consumption. This level of FE improvement in 2010 has been confirmed by several 

engine manufacturers, while Cummins shows an improvement of 4+ % below. However, 

the cost of urea is a major concern, and the higher fuel cost of an in-cylinder Nox control 

system may be more than offset by the reduction in cost from not having to refill the urea 

system. The 2500 bar fuel injection system cost adds about $1500 to retail price over a 

2000 bar system, while the 3000 bar system may add $2500 relative to current systems. 
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The current urea SCR systems operate at about 80 to 85% cycle efficiency and further 

improvement to 90+% is possible over the next five to eight years. This would allow 

engine out Nox levels to increase to almost 2 g/bhp-hr at constant tailpipe standards 

allowing another 1% efficiency increase or a 2.5% fuel economy increase, corresponding 

to a urea-SCR system efficiency increase of about 6 percent in the Figure 3-6. We 

anticipate that this improvement will be due to learning and incremental technology 

improvements but will not add additional cost to the system. 

The sequential twin turbocharger concept has been introduced by several 

manufacturers such as Navistar for 2010, and constitutes one form of waste heat 

recovery. The twin turbo concept with inter-cooling between stages allows faster throttle 

response and more uniform boost capability over the RPM range. The twin turbo concept 

allows the engine to be downsized by 10 to 12 percent and still provide adequate low 

RPM torque and drivability at low speeds. This level of engine downsizing has occurred 

over the last 15 years, with the typical engine size for a 80,000 pounds. GVW vehicle and 

a 425 HP rating decreasing from around 15L to 12.5L to 13L. It is not clear if further 

downsizing will occur in the market in the near term, but additional downsizing to 11L to 
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11.5L is likely in the 2017 to 2025 time frame. DDC reported that improvement in 

turbocharger compressor and turbine efficiencies could provide a 1% to 1.5% FE benefit 

in the near term. The twin turbo approach has been used with engines certifying at very 

low engine-out Nox levels, with the high EGR rate making high boost a requirement to 

provide enough air for combustion. We estimate that the twin turbo concept with further 

downsizing to provide a 2.5 % to 3 % benefit in fuel economy by 2025. The twin turbo 

system adds about $1200 to engine price relative to a single turbo system with the same 

HP rating (i.e. a larger displacement engine) 

 

Figure 3-7: Benefits of Closed Loop Combustion Control 

Closed loop combustion control has always been seen as a major goal to simultaneously 

improve emission and fuel economy performance. The new flexible fuel injection 

systems with amplified common rail and advanced injectors capable of multiple 

injections can allow PCCI combustion especially at lighter loads up to 10 bar BMEP. 

This would be more helpful on medium duty diesel engines, but can provide significant 

benefits for the heavy-heavy class as well. Real time combustion control with cylinder 

pressure sensing is now possible as sensors are available commercially at reasonable 

prices, and cylinder pressure sensing is already being used in some light duty diesels. 
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DDC has estimated a thermal efficiency gain of  1 to 2 percent with advanced controllers 

with a 37% NOx reduction as shown in Figure 3-7 above, indicating the potential for a 

FE gain of up to 5% with reduced emissions. It is possible that the NOx reduction could 

be traded for additional efficiency gains. Cylinder pressure sensors for light duty diesel 

engines have been commercialized at a cost of about $50 per cylinder. Even if heavy duty 

sensors were twice the price, the sensors and wiring should add about $700 to the cost (or 

$1100 to RPE) of an in-line 6 cylinder engine. 

Gas exchange losses are also helped by the electrically assisted turbo and/or sequential 

turbo, but the other technologies to attain this goal include an EGR pump and variable 

valve actuation.  The EGR pump is a positive contributor to fuel economy only at very 

high EGR flow rates that may be required to meet the NOx standards without the use of 

urea-SCR. As engines planning to use in-cylinder control technology appear to be 

moving to a sequential turbo, low and high pressure loop EGR system, the potential for 

the EGR pump appears small and no manufacturer has embraced this technology. 

Variable Valve Timing (VVT) can be used to reduce gas exchange loss by increasing 

valve overlap to increase internal EGR but this would require a DOHC system, which is 

used in some but not all heavy-duty engines. In addition, it can be used to increase 

exhaust temperature if needed. Such a system could increase FE by 0.5% to 1.0%, but 

performance data on prototype systems have not been released publicly. The timing could 

be changed using hydraulic cam phasers similar to those that have been employed in light 

duty SI engines. Variable valve actuation is expensive for HHDT engines and has a 

payback of about 3 to 4 years, with a cost of about $800. 

3.4 WASTE HEAT RECOVERY 

Waste heat recovery is a major requirement for meeting the 50% thermal efficiency goal 

for the 2020+ time frame. As noted, mechanical turbo-compounding has been introduced 

by Daimler (DCC) in the new 2010 DD15L engine. Daimler claims a fuel economy 

benefit of about 3 percent for this feature, which is consistent with estimates of 2.5 to 3 

percent in the literature, with a net RPE impact of $2500 to 3000. These new engines 

feature a high efficiency non-VGT turbo and a new low friction design, with urea-SCR 
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after-treatment. DDC has claimed a fuel economy benefit of 5% for the urea-SCR/ new 

engine combination relative to the 2007 Series 60 engines that certified at 1.2 g/bhp-hr.    

The electrically assisted turbo extracts power from the waste heat and many 

manufacturers have looked into this technology as an alternative to mechanical turbo-

compounding.  The case where the turbocharger is directly connected to the motor 

generator is conceptually attractive as the electric system can drive the turbo at low 

engine RPM to provide more boost and extract electric power at high RPM and load, 

while avoiding waste-gating. This system has been difficult to execute in the high 

temperature environment of the turbocharger, and simpler systems have been studied. 

John Deere has investigated a concept which is similar to the mechanical turbo-

compound in its setup of a single turbocharger with an additional turbine operating 

independently to recover exhaust waste heat. In the electric turbo-compound case, the 

turbine drives a generator, rather than being coupled to the engine output shaft. This 

permits very flexible operation of the turbine and the recovered electrical power can be 

stored in a battery and used as required. However, costs are high (estimated at around 

$9000) as the system requires a generator, power storage and a motor to convert the 

power back to shaft work. Deere has demonstrated a fuel economy potential of 7 to 10 

percent at full power over a broad speed range, but efficiency over a driving cycle is 

estimated at 5 to 6 percent, which also accounts for power storage and re-conversion 

losses. The electric turbo-compound is potentially more attractive as part of a hybrid 

system described in the following sub-section of this report. 

The highest potential for waste heat recovery is through the Organic Rankine Cycle 

which uses a Rankine bottoming cycle to recover waste heat lost in the exhaust, EGR and 

water coolers. Cummins has identified a potential of almost 10 percent benefit, but the 

most potential is in the Exhaust and EGR heat recovery. A simpler system focused on  
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these sources could yield a 6 to 7 percent benefit according to Cummins and could 

potentially be lower cost than a electric turbo-compound system, implying a cost of about 

$6000 to 7000 . However, such a system is unlikely to be commercially available until 

about 2020. 

3.5 FRICTION LOSS 

Friction losses can be reduced through redesign of moving components and through the 

use of low friction coatings. Figure 3-8 shows the contribution to friction of the different 

components. The effect of friction reduction on diesel engines is estimated at about 0.4 

percent per 10 percent reduction in friction for a highly turbocharged engine on the 

highway cycle, but can be as large as 0.8% per 10 percent on a medium duty engine 

running at an average load of 35 to 40 percent of peak torque, excluding idle.  

As can be seen from the figure, the basic piston skirt, rings, rod bearings and crankshaft 

account for about 50% of total friction loss (the figure also shows gas pumping loss 

across the valves, and in the turbo and intake manifold, which is not included in this 

estimate).   Friction reduction is an evolutionary process involving coatings, component 

redesign and the use of new materials in contact surfaces. Manufacturers agree that 
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friction reduction of 5 to 10 percent will occur in the near term and 15 to 20 percent is 

possible by 2025. In addition, the downsizing and increased BMEP of engines reduces 

friction as a percent of engine output, so that the total decrease in friction as a percent of 

engine output can be in the 25 to 30 percent range by 2025. This value is somewhat lower 

than the Cummins estimate of 33 percent friction reduction required to meet the DOE 55 

percent efficiency goal. We have used this estimate to derive the net efficiency 

improvement.  

 
 Figure 3-8: Friction Loss Allocation to Components in Engine 

 

The use of friction reducing cylinder and piston coatings is expected to be very cost 

effective with a cost of about $250 and a payback of about 0.5 year. Friction reduction in 

the front end drives, crank journal bearings, and engine accessories are only somewhat 

less cost effective with a cost of about $500 at a payback of about 1 year.  
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3.6 ACCESSORY POWER LOSS REDUCTION 

Accessory drive power for power steering, the cooling fan, water pump, oil pump and the 

HVAC unit can be supplied electrically, but the power requirements can be very large to 

meet peak demand as opposed to average power demand. Figure 3-5 shows estimates 

from IVECO (an Italian truck manufacturer) on the peak and average power demand of 

various accessory drives for a heavy truck. In total, there is a 9:1 ratio between peak and 

average demand but the high peak demand makes it difficult to electrically power all 

accessories. Typically, the cooling fan can be powered by a clutch drive to eliminate the 

largest peak power demand but even the remaining accessories cannot be easily 

electrified unless substantially more electrical power is available on-board, implying the 

need for hybridization. 

Figure 3-5: Peak and Average Power Demand for Accessory Drives in a HHDT 

The 10.8 HP average demand indicated is approximately consistent with the estimate by 

Cummins of 6 percent of energy for accessories on the line haul cycle that requires 173 

HP average power. In terms of average demand, the oil and water pump are the two 

highest and have a modest peak to average ratio of power so that electrification is not 

very expensive since the drive motor size is limited. Fuel savings from electrification is 
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not due to electric drive (since the electricity is derived from the engine driving the 

alternator) but from reduced use as electric drive permits tailoring to demand.  From this 

perspective, the water pump, power steering pump, air conditioner compressor and air 

compressor offer savings since they need not be running or be running at reduced speed 

much of the time. The oil pump electrification may not provide significant fuel economy 

benefit but may allow lubrication improvements to allow some friction reduction and is 

also a candidate for electrification. 

3.7 TRANSMISSION IMPROVEMENTS 

The oil pump and water pump can be electrified with some strengthening of current 

vehicle electrical systems and battery capacity, but the other accessories will need 

significant amounts of power to meet peak demand, and cannot be easily included unless 

it is part of hybrid system where there is ample electric power on board. Estimates form 

manufacturers suggest that the oil and water pump may provide 0.6 to 1.0 percent benefit 

at a cost of about $1000, while electrification of all candidates could provide 2 to 2.5 

percent benefit in fuel economy at a cost of about $2500 for line haul trucks. In medium 

duty trucks the same accessories could provide about twice the gain from electrification 

since accessory loads are a much larger part of total fuel use. In addition, vocational use 

MDT have power take off driven external accessories like a mobile crane or a refuse 

crusher, where there are significant prospects for fuel use reduction that are very 

application specific.  

As noted, most heavy-heavy duty trucks use the 10 speed manual transmission and most 

do not feature direct drive in top gear. In Europe, there has been a significant shift to 12 

speed transmissions with many featuring the “I-shift” AMT design. Experts at ZF 

indicated that the 12 speed transmission with direct drive in top gear offers a 1 to 1.5 

percent in fuel economy over the standard 10 speed overdrive transmission, as shown in 

Figure 3-6.  
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Figure 3-6: ZF Transmission Details 

“I-shift” is a brand name given by Volvo for its 12 speed automated manual transmission 

(AMT), and this type of AMT has also been introduced by ZF in Europe (the shift pattern 

for these transmissions is in the form of an I as shown in Figure 3-6). These second 

generation AMT models introduced in 2008/9 are substantially superior to the first 

generation models introduced around 2000, and this has been made possible by closer 

integration of transmission and engine controls. For example, the current AMT models 

automatically disengage the clutch on downhill sections of rolling hills, and provide 

faster and smoother shifts than is possible from a conventional manual due to the control 

integration. AMT manufacturers concede that the best drivers can equal the performance 

of an AMT but state that on average, fleets see a gain of 3 to 4 percent in fuel economy. 

Even larger gains are observed with poor drivers, and the lack of experienced drivers 

could be a major market force for the AMT. The new AMT models also claim to offer 

improved clutch and brake wear, so that fuel savings are only a part of the total savings 

realized. In Europe, ZF estimates that the payback period for these transmissions is under 
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3 years. Given the lower fuel price in the US, payback will be longer. Currently, an AMT 

for a Class 8 tractor is a $9,000 to 10,000 option relative to a manual transmission, and 

even at a 4% fuel economy gain on average, payback on fuel savings at $3 per gallon is 

around 4 years, and could be close to 3 years if clutch and break wear benefits are 

considered. Manufacturers report that AMT penetration has increased in 2008/9 to about 

15 percent of sales when fuel prices increased sharply. 

As noted in Section 2, about three quarters of all medium duty trucks use automatic 

transmissions and the use of an AMT can provide fuel savings in the 7 to 9 percent range 

by eliminating the torque converter loss and by the use of more efficient gear sets. 

However, the shift quality of the AMT is not as good as that of an automatic, while the 

torque at launch is also lower since there is no torque multiplication in the torque 

converter. Hence, acceleration will be inferior to that of an automatic and some believe 

that the AMT reduces truck productivity in typical urban driving cycles. Newer 

generations of the six speed AMT for medium duty trucks have addressed some of these 

problems and will likely be more competitive in the future. In addition, the AMT may 

require more maintenance relative to a conventional automatic transmission, so that fuel 

savings alone may not provide a correct indication of payback. However, the AMT is cost 

competitive with an automatic transmission in terms of first cost and the value of fuel 

savings is on the order of $800 to $1000 per year. Hence, even with a large negative 

hedonic valuation of $2000 to $3000 for drivability and maintenance effects, payback on 

the order of 3 years is possible. 

3.8 HYBRID DRIVETRAINS 

Hybridization of the truck drivetrain is in principle, similar to the hybridization of 

passenger cars and many of the same design types under consideration: series, parallel 

and two-mode. One interesting addition to the available hybridization technologies is the 

hydraulic hybrid, which stores power in the form of a compressed fluid rather than in a 

battery. However, the series hybrid appears too expensive and heavy for most truck 

applications (it may be suitable for buses). The two-mode hybrid may also be too 

complex and expensive for most truck applications and the manufacturers appear to be 
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considering only the parallel hybrid for most applications and the hydraulic hybrid for 

selected applications. 

The most popular parallel hybrid configuration is similar in both the EU and the US is the 

use of a electric motor sandwiched between the engine and transmission. Either a single 

clutch (between motor and transmission) or two clutches (also between engine and 

transmission) is employed, with the single clutch system being more dominant, since 

motor sizes do not permit pure electric drive at present. Physically, this system closely 

resembles the Honda integrated motor assist (IMA) system used in passenger cars, 

although the motor size and battery are three to four times larger for truck application. 

Typically motor sizes are in the 50 + 10 kW (peak) range, and the vast majority of 

systems have been used on medium duty Class 6 and 7 vehicles operating on city duty 

cycles ranging in speed from 4 to 20 mph. The Eaton system used by Kenworth and 

Navistar on their vehicles has a motor rated at 44 kW peak and a battery with energy 

storage capacity of 1.8 kWh, as an example The system is mated to a six speed AMT. ZF 

in Europe has very similar design with the motor rated at 60 kW. Current system strategy 

is to provide launch and acceleration assist to the engine and recover braking energy, but 

many systems do not provide idle stop, and do not downsize the engine to preserve full 

load continuous operating performance. 

A comprehensive analysis of hybrid potential for trucks is outside the scope of this study 

and only some general parameters relating to hybrid benefits are examined. Most of the 

available data for trucks (as opposed to buses) from on road testing in the US is on the 

Eaton system and the following results have been reported: 

- Hybrid class 4 vans operating in city pickup and delivery service (for UPS) 

showed an average fuel economy improvement of 29% for a cycle speed of 

about 20 mph  

- Hybrid class 6 trucks tested by Navistar on the dynamometer over the city 

cycle showed a benefit of 24% in fuel economy, and about 20% on road 

cycles in California with speeds in the 20 to 30 mph range 

- Hybrid class 6 trucks tested in New York over duty cycles with an average 

speed of about 5 mph showed a fuel economy benefit of 40% 
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In general, hybrid benefits increase with decreasing speeds and increasing number of 

stop-and –go operations. It should be noted that the UPS van comparison was an AMT 

hybrid compared to a diesel van with an automatic transmission tested by Navistar, so 

that the hybridization benefit was in the low 20% range consistent with Navistar data 

from California. 

Although there have not been any detailed testing of class 8 hybrids in the US operating 

on long haul routes, Volvo testing in Europe has shown that typical long haul operation 

(potentially similar to the long haul cycle discussed in section 2) has enough acceleration 

and braking events to provide a 3 to 4 percent improvement in this application with a 25 

kW motor. Simulations by the Southwest Research Institute (SwRI) with a 55 kW motor 

showed a hybrid benefit of 5.7% in fuel economy, although the cycle specifics were not 

provided. Volvo also claimed that hybridization made accessory electrification easier, so 

that they were able to attain 5 to 6 percent fuel economy benefit in European testing even 

with the smaller motor size. 

Current hybrid systems with a 50 kW motor and about 2 kWh of energy storage add 

about $40 to $50 thousand to the price but this is at very low annual sales volumes, 

probably less than 1000 units per year. Manufacturers are contemplating using essentially 

the same system across a wide range of truck weights and applications, with different 

benefits. Near term (2014-2015) target prices assuming volumes of about 10 to 20 

thousand per year are in the $20,000 range, and it appears possible that an additional 25 

to 35 percent reduction in costs could occur from 2015 levels by 2025 if expected battery 

and motor price reductions occur from both scale and technology. Plug-in hybrids are 

also being contemplated although a 40 mile range would require a battery of 50 kWh or 

more for a medium duty class 6 truck with attendant very high costs. 

Hydraulic hybrids have the capability of absorbing high power spikes due to the 

mechanical nature of energy storage, but total energy storage capacity is very limited. In 

addition, the system is quite bulky and space and weight requirements for the hydraulic 

tanks limit its applicability. Truck manufacturers believed that hydraulic hybrids are well 

suited for some applications with extreme stop and go cycles like garbage trucks. At the 

same time, they did not believe that these market niches could support adequate sales 
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volume to attain scale and scope economies, unlike an electrical hybrid powertrain, 

suggesting that markets for such hybrids would not develop to commercial scale. 

3.9 SUMMARY 

Engine benefits are summarized in Table 4 below for two of the three cycles defined in 

section 2: the long haul cycle (highway), and the city/highway cycle (regional). The low 

speed cycle is not well characterized for engine improvements as the effects of engine 

technology on idle consumption have not been reported, and idle and very low speed use 

are major components of the cycle. However, the benefits at low speed should be 

comparable to but slightly lower than the benefits on the regional cycle as some 

improvements like friction reduction and accessory improvements will have larger 

benefits while others such as urea-SCR and turbo-compounding have lower benefits. 
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Table 4: Engine and transmission related fuel consumption reduction (%) 
Relative to MY 2008 engine/ 10-speed manual at constant 2010 emission standards for 

Class 8B truck 

Technology   2009 -2017 2009 – 2025 

  Highway Regional Highway Regional 

Urea SCR  3.0* 2.0* 5.0 4.0 

Closed loop combustion control  1.5 1.0 3.0 2.0 

2500/3000 bar fuel injection  0* 0* 1.0 1.0 

Sequential turbo/ down-sizing  0* 0* 0.5 0.8 

Cooled EGR  1.0 1.0 1.5 1.5 

Variable valve actuation  -  1.0 1.0 

Mechanical turbo-compound  2.5 1.3 3.0 1.5 

Electric turbo-compound  5.0 2.5 6.5 3.3 

Organic Rankine cycle  -  6.5 3.3 

Friction reduction  1.0 1.5 1.5 2.2 

Improved accessories  0.5 0.8 0.7 1.0 

Electric accessory drive 

(oil/water/steering/air compressor) 

 2.0 3.0 2.0 3.0 

Maximum Engine total  13 to 15 12 to 14 23 to 27 21 to 23 

Hybrid (50 + 10 kw motor)  3 to 4  6 to 7 4 to 5 8 to 9 

Transmission 12 speed with DD  1.5 1.0 1.5 1.0 

AMT compared to average driver  3 5 3 5 

Engine and Transmission Lubricants  1.0 1.5 1.5 2.2 

Note: Technology benefits are not additive, and some technologies cannot be used 
together with others on the list  
 * Technology required for 2010 standard 
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4 AERODYNAMIC DRAG, ROLLING 
RESISTANCE AND WEIGHT REDUCTION 

4.1 AERODYNAMIC DRAG REDUCTION TECHNOLOGIES 

In basic terms, an aerodynamic drag force can be expressed as: 

FD = Cd * ρ * A * V2/2, 

where: 

- FD is the drag force,  

- Cd – drag coefficient,  

- ρ – air density,  

- A – vehicle cross-sectional reference area, and  

- V – effective speed (compounded from vehicle speed and a wind directional 

speed component).  

While a truck cross-sectional effective area is dictated by its size requirements, the drag 

coefficient and vehicle effective speed are the two most significant components in 

determining the force required to overcome air resistance. 

Since the drag force varies as the square of wind speed, its contribution to fuel 

consumption is significantly higher at highway speeds. Peterbilt has shown that 

(assuming steady state driving in undisturbed air) the aerodynamic drag component 

becomes the largest demand for power at speeds above about 50mpg, overtaking   
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Figure 4-1: Steady-state Tractor/trailer Aerodynamic Drag vs. Speed, Compared to 

Rolling Resistance. Source: Peterbilt. 
 

rolling resistance as the leading component for fuel consumption. The power requirement 

becomes especially large at highway speeds. For example, as indicated in Figure 4-1, 

when speed changes from 60mph to 70mph, the power requirement to overcome drag 

increases by 50%, assuming a fully loaded truck. 

For a fully loaded Class 8B tractor/trailer system (80,000 pounds GVW), the energy 

distribution diagram, as provided in the US DOE’s 21st Century Truck Program 

publications, lists the base energy consumption (assuming steady cruising at 65mph on 

level road) as 255.5 kilowatt-hours (kWh). Also, as a reference, the target energy level, 

according to DOE goals, is listed for the truck as 161 kWh. Assuming the energy use 

target for aerodynamic drag of 68 kWh is achievable, the reduction corresponds to 20% 

figure from the base drag energy consumption of 85 kWh. Since the base aerodynamic 

drag consumes 52.8% of an engine output of 161 kWh (85/161), 20% drag energy 

reduction would result in about 10.6% energy and fuel consumption reduction 

(0.528*0.2). This figure should be discounted for real world conditions such as rolling 

hills or traffic, even under the assumption of highway-type driving. Therefore, if aero 

drag is 38% of fuel use in the line haul cycle as specified by Cummins, the expected fuel 

savings from 20% reduction in aerodynamic drag is only about 7.6%.  

It should be noted that, while air pressure on frontal truck surfaces is a large contributor 

to aerodynamic drag, studies have shown that for a typical tractor/trailer system, very 

large drag occurs in low pressure zones created in the gap behind the tractor, under the 
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vehicle and behind the trailer. Figure 4-2 provides a pictorial illustration of how these 

turbulent low pressure zones are created. In general, aerodynamic treatments of these 

large problem areas are designed to minimize pressure differentials by either preventing 

high speed air circulation and/or providing a surface to which the separated air flows can 

be redirected and “reattach” with minimal turbulence. 

 

 
Figure 4-2: Simulation analysis of air flow around the tractor/trailer system. 

 Turbulent areas represent low pressure zones, large contributors to overall aerodynamic drag. Source: 
Peterbilt. 
 
The rest of this section focuses on a literature review of aerodynamic drag reduction 

technologies and our interpretation of published fuel consumption reduction results. For 

the purposes of this discussion, all estimates for fuel consumption improvement assume 

the line haul cycle, unless otherwise noted. 

4.1.1 Tractor Aerodynamic Improvement Technologies 

Truck OEMs have claimed significant progress over past two decades in reducing drag 

coefficient of a typical Class 8 tractor with a smooth-sided 53-foot trailer from about 0.8 

to 0.6 to 0.65, an improvement of 19 to 25%.22 This level of drag reduction was achieved 

                                                 
22 Rose McCallen, et. al., Aerodynamic Drag of Heavy Vehicles (Class 7-8): Simulation and 
Benchmarking”, SAE Technical Paper 2000-01-2209 
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by aerodynamic refinements such as roof fairings, cab/trailer gap devices, side fairings 

and a tractor front body streamlining. US EPA’s SmartWaySM guidance23, states that this 

level of tractor aerodynamic drag reduction improves fuel consumption 13 to 17 percent 

as compared to “classic” style trucks with no drag optimization steps taken. These figures 

are supported by manufacturers such as Kenworth, which claims that their newest 

generation tractors T600 or T2000 can get up to 17% better fuel consumption compared 

to traditional “long nose” trucks with no aerodynamic devices24. However, this is almost 

double the effect computed from the line haul cycle approach discussed in section 2. 

Figure 4-3 provides a comparison of technologies available on most tractors today with 

aerodynamic improvements that include sloped hood, air dam, covered intake, side 

fairings and an aerodynamic roof fairing. Many of these devices can be obtained from 

aftermarket manufacturers as bolt-on additions so the cost of these basic technologies is 

widely quoted and range from zero dollars (aerodynamic design incorporated into truck 

bodies during regular product redesign cycle) to thousands of dollars for devices such as 

glass fiber side skirts or roof fairings sold in relatively low volume. 

 

 
Figure 4-3. Aerodynamically Refined Tractor Geometry vs. Non-Optimized Tractor.  
  

                                                 
23 The US EPA, “A Glance at Clean Freight Strategies, Improved Aerodynamics”, the SmartWaySM Facts 
Sheet, February 2004 
24 Kenworth Truck Company, “Push Less Air, Pull More Profit”, a Guide to Increasing Fuel Economy, 
2008 
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Most aerodynamics studies in the US focus on typical “front-engine” truck bodies. 

However, similar aerodynamic solutions are also applicable to “cab over engine” bodies 

as illustrated by Figure 4-4, which shows an innovative inflatable gap seal pioneered by 

IVECO in Europe. 

Table 4-1 provides a compiled list of currently available aerodynamic drag reduction 

technologies most often quoted in the literature. Fuel consumption improvement ranges, 

as well as the baseline technology identification are also provided together with some of 

the main roadblocks for market implementation, as commonly identified by truck 

 

 
 

Figure 4-4: Cab-Over-Engine Aerodynamic Improvement Technologies. 
Source: Iveco. 
 
Operators. The roof fairing designed to shield an upper face of a trailer is claimed to be 

the most significant fuel efficiency technology available for tractors with no major 

implementation issues beyond add on costs. 

We believe that historical 25% reduction in aerodynamic drag (from about 0.82 to 0.62) 

with the streamlined tractors and gap treatment is a defensible estimate. The best in class 

solutions in 2009 claim a drag co-efficient of 0.55 to 0.57, and anecdotal information 

from manufacturers suggests that about 35 to 40 percent of Class 8 tractors sold in 2009 

are at or close to that level (many do not include the tractor side skirts and aerodynamic 
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mirrors and may be at a 0.58/0.59 drag coefficient). Another 35 to 40 percent of the 

market do not purchase the “full’ aero package but have only the full roof fairing 

(possibly those used in regional haul) and may be at drag coefficients of 0.62 to 0.65, 

while 15 to 20 percent opt for the “classic” look at a drag coefficient of 0.71 to 0.75 with 

a roof deflector . This distribution yields an average drag coefficient of 0.62 for the 2009 

fleet of tractors used to haul van trailers. However, the estimates of up to 17% fuel 

consumption improvement from the 25% level of drag reduction is highly optimistic and 

potentially reflects idealized driving scenarios. The line haul cycle based computation 

would yield a 9.5% fuel economy benefit in real-world operation. 

Table 4-1: Tractor Aerodynamic Improvements and Fuel Consumption Estimates. 

Technology Fuel 
Consumption 
Improvement 
[%] 

Compared to base 
configuration… 

Implementation Issues 

Trailer Gap 38 inches 1.2 + 0.3 Gap 46 inches Turn radius reduction 
Trailer Gap 25 inches 0.7 + 0.2 

1.6 + 0.3 
3.0 + 1.0 

Gap 35 inches 
Gap 46 inches 
Gap 65 inches 

Turn radius reduction 

Cab Roof Deflector 4.0 + 1.0 No deflector  
Full Roof Fairing 6.0 + 2.0 No deflector or 

fairing 
 

Full Roof Fairing 
(with roof cap and 
rubber trim) 

7.0 + 2.0 Raised roof sleeper  

Cab Gap Extender 
(with rubber trim) 

2.0 + 0.5 No gap treatment Turn radius reduction, 
compatibility with trailer 

Improved Air Dam 
Front Bumper 

1.5 + 0.3 Standard bumper  

Tractor Side Skirts 2.0 + 1.0 Exposed fuel tanks  Brake cooling, snow/ice 
buildup, ground clearance  

Remove Bug 
Deflector 

1.0 + 0.5 Bug deflector Bug accumulation 

Radiator Shutters 0.5 to 2 
1 to 3 

No shutters – summer 
No shutters – winter 

Engine Cooling Issues 

Under-hood air 
cleaners 

1.5 + 0.5 Cowl mounted air 
cleaner 

Packaging issues 

Aerodynamic mirrors 1.2 + 0.3 Regular mirrors 
 

Visibility 

Estimates for steady-state level driving at 65mph 
 
Furthermore, the literature tends to report combined fuel consumption improvement 

figures of discrete aerodynamic devices as additive. For example, adding together all 
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possible devices that can be combined on a single truck from Table 4-1 yields a fuel 

economy improvement of about 17%, but the non-additive nature of benefits yields an 

actual combined benefit of around 10 to 12 percent at a continuous 65 mph and only 7 to 

9 percent on the line haul cycle. Fuel consumption benefits of discrete technologies 

cannot be added together, since any single aerodynamic device will alter overall system 

air flow and, therefore, benefits from other “downstream” devices will be different. Using 

the line haul cycle effect as described above, the defensible figure associated with 25% 

drag reduction should be about 8%, as the nominal historical fuel consumption 

improvement estimate over 25 years compared to a base tractor/trailer with no 

aerodynamic enhancements. This value implies an annual fuel economy improvement 

from aerodynamics alone at 0.38%, which is still well above the fuel economy survey 

data based estimate of 0.2% to 0.25% per year for the combined effect of aerodynamic 

and rolling resistance improvements. This implies that as aerodynamics becomes a 

smaller part of engine load, the net benefits decrease from about 4% per 10 percent drag 

reduction to 3.5% or less. 

Future tractor aerodynamic improvements will require more comprehensive streamlining 

of the truck exterior; these technologies are already being demonstrated by 

manufacturers. Peterbilt has performed wind tunnel testing and determined that even with 

today’s aerodynamically refined tractor geometries, opportunities exist in drag “hot 

spots” such as tractor/trailer gap, windshield, and radiator grille/bumper system (see 

Figure 4-5)25. Freightliner’s Innovation Truck program is another example that has 

shown a similar approach. The Freightliner designs build upon their Cascadia model 

2007-level technology package and include rear wheel fairings, underbody panels and 

front bumper air splitter to smooth air flow in the corresponding areas. Also the program 

has demonstrated side view cameras in place of traditional mirrors.26 

The total feasible drag reduction from current levels obviously depends on the base 

vehicle geometry. For example, lighter “straight” trucks (i.e., unarticulated single units, 

with truck and cargo container build on the same chassis, mostly falling into Classes 6 

                                                 
25 Peterbilt, “Truck Aerodynamics and Fuel Efficiency”, White Paper, 2008 
26 Daimler Press Release, “Daimler Trucks North America Previews Latest Technologies on New 
Innovation Truck at Mid-American Trucking Show”, March 19, 2009. 
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and 7) will not have a gap between the truck body and container so the overall drag 

improvement potential will be smaller. Once again, the major applicability issue is how 

the trucks are used, i.e., primarily in city or suburban driving, or primarily interstate-type 

high speed driving patterns. All trucks have the potential to adopt technologies such as 

aerodynamic mirrors, bumpers and fuel tank fairings.  

 

 

Figure 4-5. Peterbilt truck drag hotspots and resulting aerodynamic design improvements. 
In general, aerodynamic drag reduction technologies are applicable to any truck class but  

4.1.2 Trailer Aerodynamic Improvements 

The basic rectangular shape of a van trailer offers significant opportunities for improving 

the aerodynamics and fuel efficiency of the tractor-trailer system. Existing trailer 

technologies are primarily designed to reduce turbulent air flow in the front (in the 

tractor-trailer gap), the underside (between the rear tractor tires and the rear trailer tires), 
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and the rear (behind the rear doors). Solus-Solutions has shown that these areas 

contribute about 75% of the total drag created by the trailer, which can be further divided 

as 30, 35 and 35 percent for each of these locations, respectively. Figure 4-6 provides 

examples of practical solutions for these problem areas. Trucks with other trailer types 

such as flat beds, auto carriers, or stake beds, therefore, can have only relatively small 

improvement to aerodynamics from items such as side skirts or diffusers. 

 

 
 

Figure 4-6: Trailer Aerodynamic Devices 

Photos above, from left to right, Side Skirts, Front Fairing, Tail Fairing. Sources: Layton Composites, Nose 
Cone Manufacturing, ATDynamics and Iveco. 

 

Solus-Solutions claims that addressing the three trailer problem areas, a combined 10% 

fuel consumption improvement can be achieved at highway speeds27. Other literature 

sources we have examined provide further indication concerning claimed fuel 

consumption improvement that the discrete trailer devices can achieve and Table 4-2 

provides a list of these estimates as well as the implementation issues as reported by truck 

operators. 

 

                                                 
27 R.M. Wood, Solus-Solutions and Technologies, “Operationally-Practical and Aerodynamically-Robust 
Heavy Truck Trailer Drag Reduction Technology”, SAE Technical Paper 2008-01-2603 
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Figure 4 -7. Trailer Aerodynamic Drag Reduction Technologies. 

 

This data appear to confirm that 10% fuel consumption improvement is possible at 65 

mph with the smooth sides, trailer side skirts and boat tail. However, it is likely that some 

portion of this benefit can be attributed to the gap treatment technologies built onto 

tractor bodies and likely include the contribution from the tractor roof fairing.  

Table 4-3 itemizes RPE ranges for the trailer aerodynamic devices as reported by various 

aftermarket manufacturers28. When these estimates are used to compute nominal cost 

effectiveness, it can be observed that the market values these devices in a range from 

$228 to $495 per each percent of claimed fuel efficiency gain. The average cost 

effectiveness for this data sample is $360 per 1% improvement. 

                                                 
28 CK Salter, Presentation Before NAS Committee, June 18-19, 2009 
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Table 4-2. Trailer Aerodynamic Drag Improvement Technologies and Claimed Fuel 
Consumption Improvements 

 
Technology Fuel 

Consumption  
Improvement 
[%] 

Compared to base 
configuration… 

Implementation Issues 

Smooth trailer sides 2 to 4 Trailer with exterior 
posts, no side curtains 

 

Side skirts Up to 7 No skirts Ground clearance issues, 
snow/ice accumulation, 
brake cooling 

Boat tail 3 to 5 Regular base Trailer length 
restrictions, door 
accessibility, docking 
issues 

Inflatable tail Up to 3 Regular base Trailer length 
restrictions, door 
accessibility, docking 
issues 

Trailer base vortex 
generators 

Up to 3 Regular base Trailer length 
restrictions, door 
accessibility, docking 
issues 

Trailer face fairings 1 to 3 Regular face Turn radius reduction 
Nose cone Up to 4 Regular face Turn radius reduction, 

compatibility with 
tractor 

Estimates for steady-state level driving at 65mph(?) 
 

Table 4-3. Trailer Aerodynamic Device Manufacturer Responses Concerning their 
Product Costs and Fuel Consumptions Benefits 

Technology Claimed Fuel 
Consumption 
Reduction % 
 

Incremental RPE 
[$] 

Nominal Cost 
Effectiveness 
[$RPE/%FC] 

Trailer Skirts 6 
7 
7 

1,900 
1,599 
2,400 

317 
228 
343 

Trailer face devices: 
Stabilized 
Nose Fairing 
Gap Fairing 
Nose cone 

 
1 
2 
2 
4 

 
495 
795 
849 
1,264 

 
495 
398 
425 
316 
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4.1.3 Tractor/Trailer as a System  
Since the fuel consumption benefits are difficult to segregate into trailer and tractor 

portions, especially because the gap treatment device benefits can overlap between the 

trailer and tractor technologies, we have focused on the tractor/trailer system analysis as 

more appropriate approach to determine overall benefit potential. 

Rocky Mountain Institute (RMI) has published a report claiming that advanced truck 

streamlining efforts should yield Cd of 0.45 for a tractor/trailer system or even lower29.  

Their claims were substantiated by results from Canadian Prevost articulated bus (size 

comparable to a typical Class 8 tractor/trailer system) wind testing program which 

demonstrated Cd result of 0.384 (with full gap seal, low sides and flat streamlined front 

end). RMI does indicate that Cd of this level would be more difficult to achieve for a 

typical front engine/large radiator trucks with several horizontal geometry separations but 

they believe that Cd of 0.45 is achievable. 

The U. S. National Academy of Sciences (NAS) is currently evaluating and compiling 

fuel efficiency improvement technology information and early results are available in 

public domain. The estimates include RPE figures compiled by TIAX and others 

although these estimates are still to be reconciled30. For class 8 truck aerodynamic 

devices, the NAS data includes estimated system level improvement in order to achieve 

various Cd targets. Table 4-4 summarizes these estimates as compared to a baseline 53-

foot tractor-box trailer combination with total Cd of 0.63. The data illustrates that 0.45-

level of Cd is achievable although it will require inclusion of advanced trailer 

enhancements. 

When nominal cost effectiveness is calculated using data provide for the NAS committee, 

it can be observed that basic aerodynamic tractor devices, such as fairings and deflectors, 

and other aerodynamically redesigned components, such as mirrors, can be implemented 

in the market place at RPE per 1% improvement ranging from $400 to $500. More 

advanced next generation advancements, that includes “active” drag mitigation devices 

                                                 
29 Rocky Mountain Institute, “Transformational Trucks: Determining the Energy Efficiency Limits of a 
Class-8 Tractor Trailer”, July 2008. 
30 The National Academies, “Technologies Performance and Cost – Class 8 Truck and Trailer”, 
Presentation by Committee Workgroup During April 7, 2009 Meeting. 
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(for example, inflatable gap reducers or retractable flaps), will require RPE per 1% 

improvement ranging from $500 to $900 or higher. 

 
Table 4-4: NAS Estimates of Drag Reduction Technology 

. 
Technology/Package Fuel 

Consumption 
Reduction [%] 

Incremental 
Cost [$RPE] 

Nominal Cost 
Effectiveness 
[$RPE/%FC] 

Cab top deflector, sloping hood, cab side 
flares 

1.0 to 2.0 750 500 

Aggressive aero cab: streamlined mirrors, 
cab side extenders, integrated sleeper cab 
roof fairings, aero bumper, full fuel tank 
fairings (Cd ~0.55) 

3.0 to 3.6 0 to 2,750 417 

Trailer streamlining: side skirts, aggressive 
trailer gap fairing (Cd ~0.5) 

3.8 to 5.9 2400 494 

Advanced trailer aero package: flow 
treatment devices and dynamic boat tail, side 
skirts and aggressive gap fairings (Cd ~0.45) 

6 to 8.5 5,000 689 

Pneumatic aero drag reduction devices 3.9 to 4.4 2,500 to 
5,250 

933 

Baseline vehicle: 53-foot tractor-box trailer, 80,000pounds GVW, Cd=0.63 
 
TIAX has shown that for lighter class 6 and 7 straight trucks the fuel consumption 

benefits of basic streamlining steps such as redesigned bumper or fuel tank wraps, would 

be similar, 1.0 to 2.0 % at an RPE of $750, which also translates to about $500 RPE per 

1% improvement nominal cost effectiveness. More aggressive steps with additional 

technology, such as roof fairing and rear-mounted frame extensions for straight trucks, 

would achieve larger benefits, estimated at 5 to 8%, when compared to basic un-

streamlined truck. 
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4.1.4 Aerodynamic Device Analysis and Summary 

Significant aerodynamic refinements have been implemented by the heavy duty transport 

industry, but improvements were mostly integrated into tractor bodies, since no trailer 

owners were required to contribute. Most of the future potential for aerodynamic 

improvement is due to further refinement of the gap between tractor and trailer, 

underbodies, trailers, and to a much lesser extent improvements in tractor aerodynamics. 

Trailer improvements can be achieved at lower cost but are difficult to implement since 

trailers and tractors are often owned by different entities. The major institutional 

roadblock for trailer improvements is that their owners have no incentive to spend up-

front capital with no direct benefit to them from fuel savings. Also aerodynamic trailer 

add-on technology was traditionally resisted by operators due such issues as cooling 

problems, ground clearance, durability and length limitations imposed on highway trucks. 

The use of devices such as inflatable adjustable gap seals, retractable skirts, or active 

devices should reduce incompatibility issues but will be more difficult to justify due to 

add-on costs and reliability concerns. The institutional trailer issues must be addressed 

before all of the benefits of the aerodynamic devices shown will be actually implemented 

widely in the market.  

The potential for further aerodynamic drag reduction is highly dependent on base line 

truck configuration and duty cycle. Substantiating claims of fuel efficiency improvement 

by manufacturers, especially the aftermarket, is problematic, for two reasons. First, full 

scale independent wind-tunnel testing is costly and rarely available, and second, typical 

coast-down tests are hard to verify for marginal efficiency improvement technologies. 

Many researchers rely on truck scale model testing (typically 1:10 or 1:20 models) but 

OEMs such as Peterbilt believe that the scaled-down testing cannot be accurately 

translated into real-world performance, due to on-road variables such as wake interaction 

or the effect of rotating tires. 

The EPA/DOT rulemaking has very similar data and has identified aerodynamic 

“packages” that combine discrete technologies. Its Bin 1 is the baseline with a Cd of 0.79, 

consistent with our data for the “classic” tractor-trailer. It has defined Bin 2, 3 and 4 

packages with values of  0.72, 0.63, and 0.56 for Cd  .  The technologies are generally 
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defined but not specific as manufacturers have to evaluate the actual aerodynamic 

performance to compute the Cd, which must fall within predefined values. EPA has also 

defined a Bin 5 with a Cd value of 0.51 for unspecified future improvements. 

The literature we have examined indicates that the best tractor and regular trailer class 8 

systems today (with aggressive gap treatment) achieve a total Cd of 0.56, which can be 

estimated to result in about 11% fuel consumption improvement on the highway route 

cycle when compared to old-style tractor/trailer with no aerodynamic streamlining at a Cd 

level of 0.79. Our estimates for the marginal (additive) benefits of technology, starting 

from a classic high roof tractor trailer with a drag coefficient of 0.79 is as follows: 

Technology EPA 

Bin 

Drag Co-

efficient. 

% Drag 

Reduction*  

%FC 

Reduction*  

Cumulative 

FC % 

Classic Cab & 

Trailer 

1 0.790 Base Base 100 

Aero Cab I 2 0.742 6 2.3 97.7 

Full Roof Fairing  0.668 10 3.8 94.0 

Aero Cab II 3 0.628 6 2.3 91.8 

Cab Gap Extender  0.609 3 1.1 90.8 

Tractor Fairing/ 

Skirts 

 0.585 4 1.5 89.4 

Aero Cab III 4 0.561 4 1.5 88.1 

Additional gap/ 

mirror treatment 

 0.544 3 1.1 87.1 

Trailer Side skirts 5? 0.501 8 3.0 84.5 

Trailer Smooth 

underbody 

 0.481 4 1.5 83.3 

Trailer Boat tail  0.457 5 1.85 81.7 

* from previous step 

Our analysis does suggest that, assuming the institutional tractor/trailer issues are 

addressed and there is adequate lead time, the advanced aerodynamic streamlining efforts 

should result in an additional 18.3 % reduction in drag coefficient (0.56 to 0.46) for new 
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Class 8B tractor-trailers with aggressive trailer enhancements. This level of Cd reduction 

would provide up to 6.4% additional fuel consumption improvement relative to the base 

classic tractor trailer. The FC consumption reductions are for the long haul cycle, and will 

be much smaller for the regional cycle due to its lower speed. The two levels identified in 

yellow high lights correspond to the average and best levels in 2008/9. Note that the fuel 

consumption reduction from the best level available today is 7.3 % (1-81.7/88.1) and is 

11% relative to the average. EPA however, assumes that 10% of sleeper cabs are in Bin 1 

and 70% in Bin 2, with the remainder in Bin 3 so that their baseline is higher, permitting 

a larger reduction in drag coefficient. 

For low and mid-roof tractors, the frontal area is lower by 25% to 30% for the tractor 

which leads to much lower drag at the same drag coefficient. If the base classic tractor 

has a similar drag coefficient, the aero drag related fraction of fuel consumption would be 

reduced to 26% for a low roof tractor and 28.5% for mid-roof tractor. The tractor 

aerodynamic drag co-efficient reductions would be similar but the full roof fairing would 

not apply. Hence for the long haul cycle, the estimates of aero drag benefits for a low 

roof and mid-roof tractor without a van trailer would be as follows: 

Technology EPA 

Bin 

Drag Co-

efficient. 

% Drag 

Reduction  

%FC 

Reduction*  

Cumulative 

FC % 

Classic Cab & 

Trailer 

1 0.790 Base Base 100 

Aero Cab I  0.742 6 1.56/ 1.70 98.44/  98.3 

Aero Cab II 2 0.698 6 1.56/1.70 96.9/ 96.6 

Cab Gap Extender  0.650 3 0.78/ 0.85 96.1/ 95.8 

Tractor Fairing/ 

Skirts 

 0.624 4 1.05/1.15 95.1/ 94.7 

Aero Cab III  0.599 4 1.05/ 1.15 94.1/93.6 

*Low roof/ mid-roof 

Hence, for a non-van body tractor trailer on the same long haul cycle, the maximum 

benefits are only on the order of 6% from the tractor. Aerodynamic benefits for devices 

for flatbed trailers and tankers have not received much attention but some modest 
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benefits may be available. EPA assumes that 40% of day cab tractors are in Bin 1 while 

60% are in Bin 2. We use this data since we do not have independent data on the baseline 

for these vehicles. 

4.2 ROLLING RESISTANCE REDUCTION 

The deformation of the tire as it rolls results in rolling resistance losses, and rolling 

resistance is proportional to the load on the tire. The rolling resistance coefficient (RRC) 

is the energy dissipated by the tire per unit distance normalized by the load on the tire, 

and is currently about 7 kg/ton, or 0.007. Information from tire manufacturers suggests 

that the RRC has declined by about 1.4 percent per year since the introduction of truck 

radial tires around 1960 with an RRC of about 0.14, although the rate of decline has not 

been uniform through the period. Unfortunately, little data on actual tire RRC values are 

publicly available to obtain the exact average and distribution, but sample data provided 

by Michelin is shown below in Figure 4-8. The figure suggests that steer and trailer tires 

have an approximate RRC of about 0.006 while drive tires are higher at about 0.008. 

More importantly, the figure shows that actual in-use tires show wide disparities in RRC, 

up to 40 percent between the best and worst, but there is little information on other tire 

variables which may be compromised by reduced RRC such as traction or durability. 
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The use of higher RRC tires on the drive axle does suggest that some compromise 

between traction and RRC is possible for a given level of technology. For example “rib” 

tires with straight tread grooves have lower RRC than “block” or “lug” tread designs but 

also have lower traction and are typically used on trailer axles. However, there is 

significant variation in RRC even within specific axle groups and tire tread designs; for 

example, some newer drive tires with continuous shoulder ribs can have lower RRC than 

trailer tires. In addition, the weight loads on the axle groups are different, and this leads 

to different sensitivity to RRC reduction. For example a properly loaded 5-axle tractor 

trailer will have 42 + 2% of the load on each dual axle group and 16 + 1 % on the front 

axle, but because of the higher RRC tires used on drive axles, they can account for about 

50% of tire energy loss with the trailer axles accounting for 35% and the front axle 

accounting for 15%. 

The EPA SmartWay program certifies tires that meet a maximum RRC level, which are 

currently specified as 5.8, 7.3 and 5.2 kg/ton for the steer, drive and trailer axles, 

respectively. Anecdotal information from truck manufacturers suggests that about half of 

all trucks are using tires that meet or exceed these specifications as of 2009, but the 

picture on trailer tires is less clear. These values may be close to the averages for Class 

8B vehicles (tractors). If the averages decline at the historic rate of 1.4% per year, then 

the 2020 values will be 5 and 6.25 kg/ton respectively, which are equal to the lowest 

values shown in Figure 4-8. There appears to be no specific lower limit for 2025 

proposed by tire manufacturers by axle type but the historical rate suggests a reduction of 

20% to 4.64 and 5.84 kg/ton, though some studies such as those by NESSCAF and TIAX 

have asserted a lower value of  4 to 4.5 as feasible before 2020 for all axles.  

The “Wide Base Single” tire has been offered by Michelin since the 1980s, and a New 

Generation version has been offered since 2000. Michelin has claimed that this tire can 

replace the dual tires employed on drive and trailer axles and their Single tire has 20 

percent lower RRC than the best dual tire option. Current data shows some super single 

tires near the 4.0 kg/ton value, but it is not completely clear if the test methods to 

determine rolling resistance are identical across manufacturers. In addition, the lower tire 
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and rim weight can save 700 pounds with Aluminum rims, and possibly more with steel 

rims, and net cost on a new truck is lower due to the savings on the rims. In spite of these 

claimed advantages, the wide base single tire technology has achieved a market 

penetration of under 10% in 2009 according to truck manufacturers. One reason is that 

these tires do not offer “limp home” capability in the event of a tire failure while dual tire 

system could provide such capability in emergencies. Specific truck manufacturers also 

stated that some fleet owners experienced very little fuel savings when switching from 

low rolling resistance dual tries to wide base single tires. Finally, some states do not 

allow such tires on oversize/ overweight loads, so truck owners are cautious about using 

these tires. However, the wide base singles appear to reduce RRC by an additional 20 

percent over a similar technology regular tire. 

The effect of a 10 percent RRC reduction is readily derived from the sensitivity 

coefficients shown in Table 2-1. For a long haul truck, a 10 percent RRC reduction 

results in 3.5% reduction in fuel consumption at constant engine efficiency, but engine 

efficiency decreases slightly due to the lower average load so that a slightly lower 

number is expected. On a regional route, the same 10 percent RRC reduction results in a 

2.15 percent fuel consumption decrease at constant engine efficiency. Michelin also 

provided data on the measured values from reducing RRC by 20 percent as shown here: 

 

 

 

 

 

The regional cycle full loaded data shows a 3.7% decrease as opposed to the expected 

4.3% and the long haul cycle shows a 6 percent decrease in fuel consumption as opposed 

to the 7% predicted, indicating that efficiency losses in the engine reduce the expected 

value by 15% in both cases (from 7 to 6 and 4.3 to 3.7). Hence, the anticipated 20% 

reduction in RRC between 2009 and 2025 should result in a 6% decrease in fuel 

consumption on the long haul cycle and a 3.7% decrease on the regional cycle. The 

CRR=5.5kg/t CRR=4.5kg/t
Sub Urban Use – half loaded 16.53 gal/100mi 15.98 gal/100mi 0.55 gal/100mi 3.3%
Regional Use – half loaded 15.13 gal/100mi 14.53 gal/100mi 0.59 gal/100mi 3.9%
Long Haul Use – half loaded 12.62 gal/100mi 11.94 gal/100mi 0.68 gal/100mi 5.4%
Sub Urban Use – full loaded 21.29 gal/100mi 20.57 gal/100mi 0.72 gal/100mi 3.4%
Regional Use – full loaded 19.76 gal/100mi 19.04 gal/100mi 0.72 gal/100mi 3.7%
Long Haul Use – full loaded 14.92 gal/100mi 14.02 gal/100mi 0.89 gal/100mi 6.0%

Heavy Truck (40t) 12.0l 
Diesel engine 

Fuel Consumption Fuel Savings Percent
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Michelin data also shows the reduced effect of RRC when the truck is not fully loaded, 

and the benefit of RRC reduction is reduced by 10 to 15 percent when moving from full 

load to half load. On the vocational truck cycle, the benefits of RRC reduction are quite 

small, with a 10 percent reduction yielding a maximum 0.8% fuel consumption benefit 

and an expected 0.68% benefit. 

Costs of reduced rolling resistance are difficult to estimate since many tire attributes vary 

simultaneously. Cost increments estimated by TIAX are based on super single tires but 

appear to include the cost of aluminum rims (which reduce weight but not rolling 

resistance). According to manufacturers, the tires with Smart-Way specification typically 

cost $50 to 100 more per tire on average than uncertified tires and we have utilized this 

number ($75 + 25) for a 10% RRC reduction, and $150 for a 20% RRC reduction per 

tire. Costs of the Single Wide Base Tire are small to negative if the cost of the rims are 

included and hence all of the cost is associated with the hedonic cost of uncertainty about 

limp home potential and resale value. 

4.3 WEIGHT REDUCTION 

The reduction in truck empty weight can have a beneficial effect on fuel economy or on 

the payload specific economy (payload ton miles per gallon) if the weight reduction is 

offset by increased payload. However, only a small fraction of trucks operate at the GVW 

limit at any given time and it appears likely that about 90 percent of trucks will have a 

fuel economy benefit from weight reduction. Weight affects both the inertial energy lost 

to the brakes and tire rolling resistance. With increasing speeds, the inertial loss 

component goes down as the tire component increases so that the sum of the two is near 

constant between 20 and 50 mph at 45 to 48%. At very low speeds (~5mph) the inertial 

component is dominant, but at speeds higher than 50 mph, the aerodynamic component 

becomes the largest single source of energy loss. 

For a typical tractor trailer unit, the tractor (day cab) weighs about 14,000 pounds and the 

53 foot steel trailer weighs about 13,000 pounds. Sleeper cab units are about 3000 to 

4000 pounds heavier, so that the tractor-trailer combination weighs 27,000 to 31,000 

pounds. Typical operating weight is about 75,000 pounds, so that a 1000 pound weight 

reduction is a 1.33% decrease of total weight but a 3.4% decrease of empty weight. As 
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noted, weight accounts for 47.5% of energy use on the long haul cycle and on the 

regional cycle, so that a 1000 pound weight reduction corresponds to a 0.64% fuel 

economy increase at constant engine efficiency or a 0.54% increase with a 15% 

efficiency loss factor as for tires. This number corresponds well with data reported from 

SmartWay (which reports impacts from 0.4 to1.0 percent) and the NESCCAF simulation 

study which reports 0.5%. The Aluminum Association also reported that a 10 percent 

empty weight reduction corresponds to a 1.6% fuel economy benefit which is 

proportional to the benefits we derived for the 3.5% reduction. 

Medium-duty trucks in Class 6 and 7 weigh about 14,000 + 1000 pounds for a van body 

unit and operate at 24,000 pounds (class 6) to 30,000 pounds  (class 7) loaded weight. 

Hence, a 500 pounds. weight reduction corresponds to a 2.1% weight decrease for a Class 

6 truck to a 1.7% reduction for a class 7 truck, with fuel economy impact of about 1% 

and 0.8% respectively. Data from manufacturers suggest that the 0.8 to 1 percent range is 

appropriate for this level of weight reduction. 

Weight Reduction Through Material Substitution 

Weight reduction is possible both through improved design and through the use of 

alternative materials, notably composites and/or aluminum. It is now common for cabs to 

have composite fenders, hood and aerodynamic aids such as the roof deflector and side 

flares. (Of course, the aerodynamic add-on devices add weight). However, most 

structural parts are still made of steel. Widespread use of high strength steel and weight 

efficient design can reduce weight; for example, MAN has introduced the new TGX 

series that saves 200 to 270 pounds relative to the older TGA series through improved 

design and use of high strength steel. The replacement of the twin leaf springs for the 

front axle with a single parabolic leaf alone resulted in a 100 to 120 pounds. weight 

saving. The use of HSLA in suspension components in the rear axle saves about 50 to 60 

pounds  

In addition, the 12L engines now common in most long haul trucks save about 300 to 400 

pounds relative to the older 15L engines. The newest generation of trailers uses 

composites and high strength low alloy (HSLA) steel and are 1000 to 1500 pounds lighter 
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than older all steel trailers. At the same time, we note that many of these improvements 

are now incorporated into the majority of new trucks and are hence in the baseline.  

 

For analysis purposes, we have separated truck empty weight reduction into four steps: 

- A 5% weight reduction from weight efficient design and extensive use of 

HSLA steels as well as a smaller displacement engine. Most trucks introduced 

in the 2007+ time frame already incorporate these improvements although the 

state of the trailer market is less well understood. 

- A 10% weight reduction from the use of composites for body closures, floor 

panels and exterior panels, as well as aluminum in some castings and forgings. 

Some Class 8B trucks that emphasize weight reduction already offer these 

improvements in new models 

- A 15% weight reduction from aluminum or composite use in structural 

members such as the frame rails. Aluminum frame rails can save 900 to 1000 

pounds if used on both tractor and trailer in a Class 8B truck, for example, and 

are offered in specific applications like a fuel tanker which operates at 

maximum allowable GVW. 

- A maximum 20% weight reduction with a highly intensive weight reduction 

design employing both aluminum and composites. This is based on inputs 

from manufacturers, who see this level as technically achievable but not cost-

effective now. 

Each step in the weight reduction ladder corresponds to 600 to 700 pounds weight 

reduction for a Class 6/7 van body truck and a similar level of weight reduction for the 

tractor and trailer (each). In a recent analysis of light duty vehicle weight reduction, we 

have estimated the cost of material substitution per pound saved as $0.75. $1.50, $2.50 

and $4 per incremental pound saved in each step. For a class 8 tractor, this would amount 

to $490, $1470, $3100 and $5700 respectively with similar amounts for the trailer. 
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5 FUEL SAVINGS FROM OPERATIONAL 
IMPROVEMENTS  

5.1 OVERVIEW 
 
Unlike light-duty vehicles, there is significant potential to reduce fuel consumption by  

increasing the operational efficiency of moving goods. These improvements can be 

summarized as follows 

- reducing empty backhaul 

- preventing over-speeding on the highway 

- use of adaptive and predictive control 

- improved driver training to drive in a fuel efficient manner 

- maintaining proper tire pressure 

- using double trailer combinations or longer trailers 

-  mode shifting from road to rail (inter-modal transport)  

- Idle reduction 

These operational items and their potential benefits are not the focus of this report but are 

mentioned here, as many analyses of fuel savings from heavy-duty trucks have combined 

operational savings with technology based savings. Only idle reduction can be facilitated 

with technology and considered in more detail in Section 5.3, but all other issues are 

summarized below. 

5.2 SUMMARY OF POTENTIAL SAVINGS FROM OPERATIONAL 

IMPROVEMENTS 

Reducing empty backhaul for heavy-heavy duty trucks can be achieved by better load 

and route matching but there is obviously an irreducible minimum since some amount of 

empty mileage is necessary as the delivery point and pickup of new loads will never 

occur at the same location. The 2002 VIUS data shows that empty backhaul accounts for 
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33 percent of VMT and about half that percentage of fuel consumption since trucks are 

substantially more fuel efficient when empty. Since 2002, there has been a proliferation 

of private load matching services and route optimization services based on the internet 

and on GPS based truck position sensing. Anecdotal evidence suggests that empty 

backhaul has declined since 2002 to less than 25%, and that load clearing market is 

already quite efficient. Hence, further fuel savings from reducing empty backhaul may be 

quite small and probably account for less than 5 percent fuel saving potential. 

Preventing over-speeding on the highway has been shown to provide significant fuel 

savings. Reducing the speed from 70 mph to 65 mph (or 7.1%) results in a 6 percent fuel 

economy improvement. For a vehicle operating 100,000 miles per year at a base fuel 

economy of 6 mpg, fuel cost with diesel at $3 per gallon is $50,000 annually. Hence, a 

six percent fuel economy improvement saves about $2830 annually. Unfortunately truck 

productivity is also reduced since the distance traveled per day is reduced. Trucks do not 

operate at 70 mph all the time and assuming a peak to average speed ratio of 1.75, the 

reduction of peak speed by 7.1% will reduce truck productivity by 4.1%. A HHDT 

typically produces revenues of $180,000 to $250,000 per year implying a productivity 

loss of $7350 to $10,200, substantially higher than the fuel savings. This is the major 

reason why truckers speed; the economic incentives are too strong even at higher fuel 

prices. We do not anticipate any fuel savings from voluntary speed reductions. However, 

the EPA has proposed providing credits for hardwired speed limiters set at 63 mph or 60 

mph. The credit provided for sleeper cab equipped trucks is quite large due to the EPA 

assumption that 85% of their VMT, these trucks operate at 65mph constant speed. 

Driver training can have a significant impact on fuel economy on-road. The American 

Trucking Association (ATA) Maintenance Council estimates that the best drivers 

compared to the worst drivers can improve fuel economy by up to 35% but this is an 

extreme comparison; other studies have estimated impacts in the 5% to 15% range. In 

addition to limiting speed and idling time, drivers can improve fuel economy by 

improved gear shifting, acceleration practices, route choice and use of accessories. Due to 

the overlap with speed and idling issues considered separately (which accounts for much 

of the fuel economy benefit), we selected 4% as a possible maximum benefit from driver 

training, and have assumed that about 50% of drivers (mostly employed by large fleets) 
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have already had the training. Costs of driver training programs are estimated at $1400 

based on data from ATA. 

Maintaining proper tire pressure improves fuel economy since under-inflation by 

10psi increases rolling resistance by 7% which reduces fuel economy by about 1.5 to 2% 

if all tires are under-inflated by this amount. Of course, under-inflation may vary across 

tires on a given truck, and EPA has estimated from limited survey data that the net 

average of proper inflation is to increase fuel economy by 0.6% for the fleet as a whole. 

New tire pressure monitoring systems are available for the approximate cost of $40 per 

tire + $100 for the monitoring system. 

Shifting to larger trailers or using combinations of trailers called long combination 

vehicles (LCV) is always more efficient in terms of fuel use per ton-mile of payload 

transported. While this is widely recognized, many states and local areas restrict the use 

of multiple trailers that involve the use of two or three trailers of differing lengths 

(depending on state) that are currently used in some states. Indeed, the trucking 

community refers to these as “Turnpike doubles” or “Rocky Mountain doubles” and 

“triples”. LCV use is governed by federal law.  Prior to 1991, states could set their own 

laws with regard to trailer length maximums and combination maximums.  After a 

handful of (western) states starting increasing the maximum trailer limits the federal 

government stepped in and has governed the maximums for the interstate highway 

system, effectively governing all use. However states that had already increased their 

maximums were grandfathered into the new system and the old maximums are still 

allowed in those states. An allowed double is a combination of two 28-foot trailers, but 

this has limited application since it isn’t much bigger than a single 53-foot trailer that is 

standard.  It is used for specific operational requirements where an operator will need to 

drop one trailer and carry the next to another destination (for example, Fed-Ex or UPS).   

The use of many double combinations increases payload based efficiency by 12 to 25% 

based on measured values, but are often opposed based on safety grounds as it makes 

passing on narrow roads much more hazardous, and on access due to maneuverability 

issues. However, a change in federal law can widen usage to major routes, and assuming 

that the shortest double trailer combination (the Rocky Mountain double) is allowed, fuel 
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usage can be cut by 15% on approximately 60% of HHDT. This is a “zero cost” option if 

social and safety issues are not considered 

Inter-modal freight has received wide attention in recent times. It is widely known that 

goods movement by rail or barge is much more energy efficient and rail can use one-

tenth of the energy of trucks if the routes are identical and delivery is not time 

constrained. It is very difficult to generalize this to any specific load and route, since the 

route circuity on rail and the distance of the rail head from the pick up and delivery points 

strongly affect these comparisons of energy use. Increased use of barges is, of course, 

limited by available waterways. Road-to-rail has been increasing significantly for goods 

(typically commodities such as grain, ores, fertilizer, cement, etc.) where the market 

forces do not place a premium on time sensitivity, and the 2002 VIUS shows that bulk 

goods and commodities account for only 4% of trucking payloads. Hence, it appears that 

the market for road-to-rail is quite efficient and further significant movement in this 

direction may not result in large fuel savings. 

5.3 IDLE REDUCTION 

Idle reduction has received considerable attention form EPA and CARB with reference to 

criteria pollutants, but is also an energy issue. Surprisingly little data exists on the actual 

extent of long idles in practice; the EPA estimate of 8 hours a day for 300 days a year for 

all HHDT appears to be very much higher than any trucking industry estimate. Many 

long distance trucks do keep their engines on at night when the trucks feature a sleeper 

cab to provide space conditioning, but some trucks are kept running under very cold 

winter conditions because of problems starting a large diesel engine in very cold weather 

(typically below -10 C). 

There are several technology options to reduce fuel use during idling including 

• Direct-Fire Heaters, which heat the cab and engine using a small flame and a heat 

exchanger. This technology has only around 5% market penetration in US vs. 

55% in Europe.   

• Auxiliary Power Units (APU), which are a secondary combustion engine 

connected to a generator to power electrical systems and provide heat.  They have 
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near zero market penetration due to concern about overloading existing wiring 

systems and retrofits rendering void the truck’s warranty.   

• Automatic Engine Idle Systems, which run the engine only to maintain set cabin 

temperature and battery voltage, and can automatically shut off and restart the 

engine to minimize fuel use. They are offered as an option of new truck purchases 

from some manufacturers but some drivers can find engine restarts disruptive 

while sleeping.  They are currently installed in trucks that account for 7-8% of 

VMT.   

• Truck Stop Electrification, which taps the electrical power grid to power the 

truck’s auxiliary units while at overnight stops. This technology requires a 

properly equipped station with a “shore power” port as well as additional wiring 

and equipment on the truck.  Stations are rare with implementation suffering from 

a ‘chicken or the egg’ problem as stations don’t see a market until enough trucks 

are equipped, while the added cost of the equipment for trucks does not pay back 

without a sufficient station network.   

• Advanced Truck Stop Electrification which provides cabin heating and cooling 

from an external source via air supply and return pipes as well as power outlets 

for driver accessories.  A pilot project (IdleAire Technologies) charges $1.20 per 

hour to truckers and installs at stations at no fee to the station operators.   

 

Based on the cost-benefit analysis shown below in Table 3-1, we have considered engine 

idle systems, direct fire heaters and APU power as possibilities for fuel conservation. 

Truck Stop Electrification is very cost effective but could require significant market 

intervention to make it widely available. 
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Table 3-1: Costs and Benefits of Idle Reduction Strategies 

          
  Fuel Reduction Emission Reduction (kg) Maint. Operating Payback 

Period 
Technology Initial Cost Gallons  percent CO2 Nox PM-10 Savings Charge (months) 

          
Direct-Fire Heater -$2,000 690 4.3% 7,000 121 N/A $210  $0 19 

          
Auxiliary Power Unit -$7,000 1,320 8.1% 13,392 166 2.5 $336  $0 36 

          
Automatic Engine Idle -$1,250 900 5.6% 9,131 97 2.1 $168  $0 10 

          
Plug-in TSE -$2,800 1,800 11.1% 11,613 179 4.1 $336  -$745 15 

          
Advanced TSE -$25 1,800 11.1% 11,613 179 4.1 $336  -$2,880 2 

          
Note: All costs reflect the perspective of the truck owner.  Advanced TSE can provide services that may have to be 
paid  
for separately, such as Internet access. The value/savings of such non-fuel related services is not reflected here. 

From ICF draft report – January 2002 
 

Most of the operational improvements are also not relevant for these classes of trucks 

except for the automatic engine idle and driver training related benefits. Of course, cost 

effectiveness for all technologies are quite different due to the different annual miles of 

travel and different use patterns but these are accounted for in the calculations shown in 

Section 6. 
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6 FUEL ECONOMY POTENTIAL AND COST 
EFFECTIVENESS ANALYSIS 

6.1 OVERVIEW 

This Section provides an integrated view of the fuel savings and costs possible from an 

analysis of scenarios of all truck technologies operating together on various truck weight 

classes, and different duty cycles. However, our detailed discussion of truck operating 

characteristics and technologies in the previous sections show that 

- every weight class of trucks has a range of different truck types operating 

different duty cycles 

- the current technology and fuel economy baseline for 2008/9 is not well 

understood 

- costs of truck technology vary over broad ranges and by vehicle type. 

Hence, the analysis presented in this section targets some specific functional areas where 

there are significant truck populations based on the VIUS survey data and allocates them 

to one of three duty cycles that are based largely on manufacturer inputs. In addition, 

baseline technology levels are based on manufacturer comments on sales in 2008/9. The 

cost issue was tackled by allocating technologies into broad payback categories that were 

more easy to determine than specific costs. The data and methodology employed to make 

these distinctions are described below. 

6.2 NEW TRUCK SALES ALLOCATIONS BY CLASS AND APPLICATION 

New heavy-duty truck sales have varied significantly over the last 5 years with the 

medium trucks in classes 5 through 7 varying form as much as 180,000 units to as low as 

100,000 units. class 8 trucks sales have also varied form a high of 275 thousand units to a 

low of 128 thousand units during the period. These large variations were in part due to a 

“pre-buying” rush to beat the emission requirements for 2007 and exacerbated by the 
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recession in 2008. We anticipate future sales of about 140,000 units in the 2012 to 2015 

period for medium duty trucks and sales of 225,000 Class 8 trucks. About 30% of Class 8 

units are straight trucks (class 8A) in the 40,000 to 60,000 pound GVW category 

primarily used in rough-duty applications like refuse haulers, agricultural goods carrier 

and construction support (all 3 axle trucks are over 33,000 pounds GVW). The remaining 

70 percent of class 8 vehicles are tractor-trailer units with GVW over 60,000 pounds or 

class 8B, and these are typically the focus of most analyses due to their high annual VMT 

Such trucks are used in long haul and regional haul applications, with a relatively small 

percentage in rough duty and short haul applications. About 60% of these feature sleeper 

cabs and 70% have enclosed van bodies. The splits between cab type and body type for 

new trucks, based on industry information, is as follows as a percent of entire Class 8B 

fleet: 

Cab Type  Sleeper Day cab 

Van body  50% 20% 

Tanker  2% 4% 

Flatbed/Dump  8% 16% 

 

The VIUS survey data lists the typical radius of operation in steps of 0 to 50 miles, 50 to 

200 miles and over 200 miles, and the percentage of Class 8B trucks in the longest radius 

of operation is only 17.1% but the 50 to 200 miles segment is at 34.1%, and the average 

annual VMT for the van body tractor trailer is 112,500 miles and 82,000 miles for each 

segment suggesting that the mid-range operations also may entail some sleeper cab use. 

Moreover, the percentages of the fleet are different from the percentages of new trucks in 

this class since trucks are used intensively in the first 4 to 6 years and then sold to second 

owners who use the more in regional and short haul applications. According to industry 

sources, the average VMT of sleeper cab equipped trucks is in the 95,000 + 10,000 miles 

per year range while the annual VMT for day cab trucks is about 50,000 + 10,000 miles 

across different body types. However, new vehicles less than 5 years old average 120,000 

miles a year for the van body tractor trailer according to Vehicle Inventory and Use 
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Survey (VIUS) data, and this is relevant for many of the calculations of cost 

effectiveness. 

Medium duty trucks (classes 6, 7 and 8A) have much lower annual VMT and van body 

trucks account for about 30 percent of all trucks according to both manufacturers and the 

VIUS data. About  70 percent of all trucks are used short haul applications while about 

20 percent are used in regional haul, with the remainder in rough duty or vocational 

applications. In general the trucks used in regional applications average 20,000 miles a 

year while the trucks in short haul applications average only 12,000 miles per year. 

Vocational trucks average even lower annual VMT between 5000 and 10,000 miles per 

year. Trucks under 5 years old have somewhat higher average VMT at 28,000 miles per 

year for regional applications and 18.000 miles per year for short haul. These values are 

used to compute cost effectiveness to the buyer. 

6.3 EVALUATIONS OF COST EFFECTIVENESS 

 The technology discussion in sections 3 and 4 pointed to the fact that technology costs 

were not well defined except in isolated instances, and also varied considerably in many 

cases by truck size and application. Hence, the development of a traditional supply curve 

of technology improvement to fuel economy versus cost is difficult to establish in a 

manner similar to that for cars. However, it is widely recognized that most long haul 

truck buyers demand a that costs of technology be paid back from fuel savings in 3 years 

or less so that full cost recovery is guaranteed within the period of first ownership which 

is usually 4 to 5 years before resale. It is not clear if the same payback requirement exists 

for medium duty trucks but manufacturers believed that this would be a useful 

approximation of market demand to examine payback periods of five years as being more 

representative. In addition, manufacturers were more willing to provide inputs on 

payback period in a general sense than to discuss specific cost data and industry 

discounting practices. Hence, we classified technologies by “payback period” where the 

payback was determined by the undiscounted value of fuel saved (at $3/ gallon) relative 

to the incremental price of technology into three categories: 

- a period of 3 years or less implying that normal market forces would be 

sufficient for technology introduction 
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- a period of 4 to 6 years, implying marginal cost-effectiveness at current 

conditions, but some of these technologies could be adopted by the market if 

fuel prices increase or standards would require such technology 

- a period greater than or equal to 7 years, implying technologies unlikely to be 

adopted by the consumer absent subsidies or severe market forcing conditions. 

These payback periods correspond to the following approximate price limits per percent 

fuel savings for the three categories in different applications, and should be treated as 

indicators rather than as exact numbers: 

Value of 1% Fuel 

Consumption reduction 

 Total VMT 

3/6 years 

3 year 

payback 

6 year 

payback 

Long haul tractor trailer  360K/600K $1800 $3000 

Regional Haul tractor 

trailer 

 180K/300K $900 $1500 

Regional haul medium 

duty 

 84K/125K $280 $420 

Short haul medium duty  60K/100K $225 $375 

Vocational trucks  30K/48K $120 $190 

 

As can be seen, there is almost a 15 to 1 range in allowable price increase per percent fuel 

savings depending on application, illustrating the difficulty of commenting on cost and 

feasibility without specific reference to a baseline and usage type. In addition, the same 

technology can be classified at very different levels of cost-effectiveness depending on 

application. These issues are addressed for the heavy –heavy and medium heavy 

segments separately in the following sections. 

6.4 CLASS 8B HEAVY-HEAVY DUTY POTENTIAL 

As noted in Section 6.2, the long-haul and regional haul segments of the Class 8B fleet 

account for most of the population and over 95% of fuel use in this segment. 
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Technologies have been organized into four categories: those necessary for emission 

control, those likely to be adopted by the free market ( 3 years or less payback), 

marginally cost effective technologies ( 4 to 6 year payback) and cost-ineffective 

technologies. Drive train and body technologies are shown in the two tables below. 

Table 6-1 shows the drive train technology improvements over the 2008 – 2017 and 2008 

– 2025 time frames. The 2010 introduction of urea/SCR has a very significant effect in 

the short term with emission control related technology providing a 5.4% reduction in 

consumption by 2017 and a 9.2% related reduction by 2025 assuming constant emission 

standards. The non urea emission control system is expected to result in a fuel efficiency 

loss of about 2.5 to 3 percent relative to the urea/SCR system and the route also precludes 

mechanical turbo-compounding due to the sequential turbo requirement, although organic 

Rankine cycle based heat recovery will be possible Urea consumption is at about 2 to 2.5 

percent the diesel consumption rate. Hence, our analysis shows that the non-urea route 

could be competitive in regional haul category where mechanical turbo-compounding 

produces very small benefits, as long as urea prices are higher than diesel fuel prices 

(they were almost $6 per gallon recently). However, it is less competitive in the long haul 

category, at least for the short term when mechanical turbo-compounding is widely 

introduced, but may be competitive if the Rankine bottoming cycle is introduced. It is 

also notable that the free market forces will likely bring about half to two thirds of the 

total drive train improvements possible. 

The benefits of reducing truck tractive energy requirements from drag, weight and rolling 

resistance reduction are more complex in terms of cost effectiveness. Classification of 

many improvements into payback categories is very problematic due to three issues. 

First, there are many more trailers than tractors, and the registered population ratio is 

about 2.8, but this masks a lot of variability around the average for individual fleets. In 

addition, there are reportedly a large number of lightly used old trailers, so that newer 

trailers may have a much larger fraction of miles traveled. We have assumed an “active 

trailer” to tractor ratio of 2 to estimate costs and effectiveness of technology applicable to 

trailers. Second, many devices have operational issues and concerns that has prevented 

significant market penetration, and we can associate this with a hedonic cost that must be 

added to the real cost. Third, the effectiveness of some aerodynamic aids on trucks with 
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Table 6-1: Potential Class 8B  Fuel Consumption Reduction (%) from Drive Train 

Technology 

  2017 2025 

  Long haul Regional Long haul Regional 

2500/3000 bar FI  0 0 1.0 1.0 

Seq. Turbo +downsize  0 0 0.5 1.0 

Urea/SCR  3.0 2.0 5.0 4.0 

Cooled EGR  1.0 1.0 1.5 1.5 

Closed Loop FI  1.5 1.0 3.0 2.0 

Emission Control Total 

with/ without urea 
 5.4/ 2.5 4.0/ 2.0 9.2 / 5.9 7.3/ 5.4 

Variable valve actuation  - - 1.0 1.0 

Mech. Turbo-compound  2.5 - 3.0 - 

Engine Friction  1.0 1.5 1.5 2.2 

12-speed + Direct drive  1.5 1.0 1.5 1.0 

Engine+ axle lubricants  0.7 1.0 1.0 1.5 

Improved Accessories  0.5 0.8 0.7 1.0 

3 year payback tech.  6.05/ 3.65 4.25 8.4/ 5.6 6.55 

Mech. Turbo-compound  - 1.3 - 1.5 

Electric Acc. Drive  1.5 2.2 1.3 2.0 

Automated Manual Tran.  3.0 5.0 3.0 5.0 

Electric Turbo-compound 

or Organic Rankine 
 2.5 - 3.5 or 6.5 

w/o urea 
3.3 w/o urea 

4 – 6 year payback tech,  6.85/4.45 8.3 7.6 / 10.5 8.2 /11.05 

Electric Turbo-compound  - 1.2 - 1.8 w/ urea 

Hybrid 50kW drive  3.5 7.0 4.5 9.0 

>6 year payback tech  3.5 8.1 4.5 10.65/ 9.0 

Total Potential 
With/ without urea 

 20 / 13.3 22.5 / 18.9 26.6 / 24.1 29.0 / 28.45 
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non-van body trailers is not well understood and we have the used same benefits or 

aerodynamic cabs and trailer skirts for both body types as a first approximation. The 

estimation of hedonic cost is simply based on the classification by payback and current 

market share. For example, the use of trailer skirts at a cost of $1500 to 2000 to produce a 

3 percent fuel consumption reduction is cost effective in a 3 year time frame for long haul 

trucks (after accounting for 2 trailers per tractor) but actual market penetration is low at 

around 5%. This would correspond to a 5+ year payback so that the hedonic cost is 

approximately equal to the actual cost and total cost is double actual cost. The available 

technologies and payback classifications are shown in Table 6-2. 

There are several major findings related to the data shown in Table 6-2. Unlike the fact 

that drivetrain technology benefits are comparable for the long haul and regional cycles, 

the benefits of body technologies are significantly higher for the long haul case than the 

regional haul case, and in the van body case relative to the non van body case. This is due 

to the fact that aerodynamic aids and reduced tire rolling resistance have a much larger 

effect at highway speeds than at city/suburban speeds, and many aerodynamic aids like 

the gap treatment and boat tail are applicable only to van body trailers. Second, the 

negative hedonic aspects of some technologies distort the standard computations of cost-

effectiveness and many technologies that are relatively inexpensive have market 

penetrations that suggest high hedonic cost. Determining market resistance to these 

technologies in the future is still a challenge. Third, only about 40 to 45 percent of the 

total available benefit is in the 3 year payback category, suggesting that a majority of the 

benefits available will not be used in a free market scenario. 

Idle reduction benefits outside of short term idle reduction from hybridization are not 

directly considered in the tables, since it applies only to the subset of long haul Class 8B 

vehicles with sleeper cabs where the HVAC is provided by engine power. As noted, 

anecdotal information has been used to estimate that idle fuel consumption for these 

vehicles can account for 8 to 10 percent of total fuel use, and the use of auxiliary power 

units or externally supplied air can reduce the fuel use by 50 to 100 percent. This finding 

is independent of engine energy used to overcome tractive force during driving and can 

be accounted for separately. 

Additional Documentation Attachment to Comment 2-F1 
Attachment A



 I-83 

Table 6-2; Fuel Consumption Reduction from Class 8B Body Related Improvements (%) 

(Van body/ Non van body) 

  2017 2025 

  Long haul Regional Long haul Regional 

Full roof fairing (50%)  1.9 1.25 1.9 1.25 

Aero Cab II  2.3 1.50 2.3 1.50 

Cab gap Extender  1.1 - 1.1 - 

Aero Cab III  - - 1.1 0.70 

Rolling Resistance I  0.7 0.45 0.7 0.45 

Weight Reduction I  0.8 1.0 0.8 1,0 

Weight Reduction II  0.8 - 0.8 - 

Rolling Resistance II  - - 0.7 0.5 

3 year payback tech.  7.4 / 4.6 4.1 / 3.0 9.3 / 6.3 5.3 /4.0 

Weight Reduction II  - 1.0 - 1.0 

Weight Reduction III  0.8 - 0.8 - 

Cab gap Extender  - 0.7 - 0.7 

Tractor Fairings  1.1 0.7 1.1 0.7 

Additional Gap 

treatment 

 1.1 0.7 1.1 0.7 

Trailer Side skirts  3.0 - 3.0 - 

Wide base Single Tire  1.4 1.0 1.4 1.0 

4  - 6 year payback 

tech, 

 7.2 / 6.1 4.0 / 2.6 7.2 / 6.1 4.0 / 2.6 

Weight Reduction III  - 1.0 - 1.0 

Weight Reduction IV  - - 0.8 1.0 

Trailer Side skirts  - 2.0 - 2.0 

Trailer underbody  1.1 0.7 1.1 0.7 

Boat Tail  1.9 1.25 1.9 1.25 

>6 year payback tech  3.0 / 0 4.8 / 3.0 3.7 / 0.8 5.7 / 4.0 

Total Potential  16.7 / 10.6 12.4 / 8.5 19.0 / 12.7 14.3 / 10.3 
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6.5 MEDIUM DUTY TRUCK TECHNOLOGY POTENTIAL 

Almost all medium duty trucks in Classes 5 through 8A are straight trucks, with 2 axles 

(classes 5, 6 and 7) or 3 axles (class 8A). As noted in section 2, very few are used in long 

haul, and only a modest fraction, about 20 percent, are used in regional haul. The vast 

majority are used in urban locations or as vocational trucks in utility and municipal fleets 

or as buses. Due to the majority of such vehicles being used in low speed applications, it 

is likely that technologies better suited for high speed full load situations such as turbo-

compounding or waste heat recovery may not be commercialized in the smaller 

displacement engines ( 6 to 10 liters), although there may be some models offering an 

optional turbo-compound versions. 

Table 6-3 shows the benefits of drive-train technologies for vehicles operated on a 

regional cycle or city/ vocational cycle. The engine technology benefits are assumed to be 

similar for the city and vocational cycles as little data exists to accurately define the 

differences in engine technology benefits over a 15 to 20 mph cycle versus a 5 to 10 mph 

cycle with occasional high external power take off loads. However, the differences in 

hybridization benefits between the two cycles are recognized in this analysis. Although 

the benefits from engine technology alone are smaller for MDTs relative to the Class 8B 

vehicles, the net benefits from all drive-train technologies are higher than for Class 8B 

trucks due to the larger impacts of transmission and hybridization technology on the 

lower speed cycles. 

Table 6-4 shows the benefits of body technologies for MDTs and the benefits on the 

regional cycle are comparable to those for Class 8B trucks, even though the aerodynamic 

benefits are smaller. However, the impact of body technologies is very small for trucks 

used in urban cycles or on vocational cycles since aerodynamics and rolling resistance 

are smaller parts of overall fuel consumption. This also minimizes the issues related to 

hedonic costs for trucks used in these applications. 
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Table 6-3: Potential MDT Fuel Consumption Reduction (%) from Drive Train  

Technology 

  2017 2025 

  Regional City/Voc Regional City/Voc 

Seq. Turbo +downsize  0 0 1.0 1.5 

Urea/SCR  2.0 1.5 3.0 2.0 

Cooled EGR  1.0 1.0 1.5 1.5 

Closed Loop FI  1.0 1.0 2.0 2.0 

Emission Control Total 

with/ without urea 

 4.0/ 2.0 3.5/ 2.0 7.3/ 4.4 6.3/ 4.9 

Variable valve actuation  - - 1.0 1.0 

Engine Friction  1.5 2.0 2.2 3.0 

AMT (70% pen)  4.9 7.0 4.9 7.0 

Engine+ axle lubricants  1.0 1.0 1.5 1.5 

Improved Accessories  0.8 1.2 1.0 1.5 

3 year payback tech.  8.0 10.8 10.2 13.35 

Mech. Turbo-compound  1.3 0 1.5 0 

Electric Acc. Drive  2.2 2.8 2.5 3.0 

4 – 6 year payback tech,  3.5 2.8 3.9 3.0 

Electric Turbo-compound  1.2 1.2 1.8 1.8 

Hybrid 50kW drive*  12.0 20/30 15.0 24/35 

>6 year payback tech  13.1 21 / 31 16.5 26.35 / 36.1 

Total Potential 

Hybrid without urea 

 25.2 32.9 / 40.3 29.5  41.1/ 48.9 

 

*Additional work is required to better characterize hybrid benefits and duty 

cycle dependence for trucks 
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Table 6-4: Fuel Consumption Reduction from Body Related Improvements (%) to 
Medium Duty Trucks 

(Van body/ Non van body for Regional Trucks) 

  2017 2025 

  Regional City/Voc Regional City/Voc 

Full roof fairing (50%)  1.25 - 1.25 - 

Aero Cab II  1.5 0.4 1.5 0.4 

Aero Cab III  - - 0.7 0.2 

Rolling Resistance I  0.45 0.15 0.45 0.15 

Weight Reduction I  1.0 0.85 1.0 0.85 

Weight Reduction II  1.0  1.0 - 

Rolling Resistance II  - - 0.45 0.15 

3 year payback tech.  5.1 / 3.9 1.4 6.2 / 5.0 1.7 

Weight Reduction II  - 0.8 - 0.8 

Weight Reduction III  1.0 - 0.8 - 

Wide base Single Tire  0.9 - 1.4 - 

6 year payback tech,  1.9 0.8 2.2 0.8 

Weight Reduction III  - 0.8 - 0.8 

Weight Reduction IV  - - 0.8 0.8 

 Side skirts  2.0 0.6 2.0 0.6 

Boat Tail  1.25 - 1.25 - 

>6 year payback tech  3.2 / 2.0 1.4 4.0 / 2.8 2.2 

Total Potential  9.9 / 7.8 3.6 12.0 / 9.7 4.6 
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6.6 ABILITY TO MEET THE 2014/2017 STANDARDS 

EPA has promulgated regulations for fuel economy and GHG emissions for heavy-duty 

trucks, with a voluntary standard for 2014 and a requirement for 2017. The standards are 

unusual in structure in that there is a separate standard for engines based on actual 

measured BSFC on an engine dynamometer, and a vehicle standard that assumes a 

“compliant” engine and models the effect of vehicle technologies using a simulation 

model. The effect of transmissions cannot be accounted for in the current set-up and 

hence EPA does not provide credits for transmission improvements. Vehicle technologies 

are accounted for in a discrete manner in which specific improvement types are bundled 

into “bins”. The test cycles over which fuel economy compliance is evaluated is 

described in Section 2.5, and we noted the over-emphasis on the constant speed 55/65 

mph modes for all trucks, and especially for sleeper cab equipped Class 8 trucks. 

The engine standards are modeled in the regulatory analysis for the FTP and Steady State 

(SET) modes, and the required improvement for heavy-heavy duty engines to 2017 is 5% 

on the FTP cycle and 6.1% on the SET cycle, relative to 2010 baseline. In comparison, 

this analysis in Table 6-1 shows that a 6.05% improvement is possible within a 3 year 

payback(assuming that the 5% improvement related to urea/SCR implementation is 

included in the 2010 baseline) but this includes some transmission benefits equal to 1.7%. 

However, the benefits of turbo-compounding are much larger on the EPA cycle than our 

2.5% estimate due to the high level of steady state operation, and we anticipate that 

technologies with 3 year payback will be adequate or nearly adequate to meet the 2017 

standard. For medium duty engines, the standard requires an 8.6% reduction relative to 

2010. Table 6-3 shows that up to 10.8% is possible for city/ vocational cycles, with 3 

year payback but 7% is transmission related so that only 3.8% is possible form engine 

technology. In addition, we anticipate some improvements from emission control 

technology and adoption of a downsized sequential turbo engine that was not in the 2010 

baseline for some engines that could provide an additional 1to 1.5% benefit. The shortfall 

would have to be made up with more expensive electric accessory drives, so that our 

estimate of cost of compliance for the medium duty engines would be higher than EPA’s 

estimate. 
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On the vehicle side, the medium duty vocational trucks are offered only one option for 

improvement – tire rolling resistance reduction. The regulation allows credits for other 

technologies such as hybrids, but requires the manufacturer to demonstrate the benefits 

through actual testing. It is important to note that weight reduction and the use of the 

AMT, which figure very prominently in Table 6-4 for improvements are not considered 

in the EPA analysis. 

In the case of long haul tractors, the regulations have several compliance options with 

aerodynamic and tire improvements, idle limiters and speed control. The benefits for 

these technologies are significantly higher than in our analysis due to the choice of the 

long haul cycle at steady state. Figure 6-1 shows the different compliance options for the 

long haul sleeper cab truck relative to the improvement required for 2017. 

 

Figure 6-1: Technology Improvements for Class 8 Sleeper Cab Trucks for Compliance 

The percentage reductions are very nearly similar to the CO2 g/ton-mile reduction 

required since the baseline is 96 g/ ton-mile. The lowest drag aerodynamic tractor 

available today coupled with the lowest rolling resistance tires is enough for compliance 

but must be implemented across 100% of the fleet. Alternatives can include a 63 mph 
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speed limiter which provides a 3.2% benefit, or idle shutdown after 5 minutes which 

provides a 5.2% benefit but these technologies carry substantial negative hedonic value 

that is not considered by EPA. Using the more realistic cycles, obtaining the required 

14.7% improvement would require use of all technologies with a payback of up to 6 years 

from our calculations shown in Table 6-2. However, the overstatement of the benefit of 

the technologies shown in Figure 6-1 is a major factor allowing compliance. 

 

6.6 SUMMARY AND CONCLUSIONS 

The information in Tables 6-1 to 6-4 has been aggregated to provide forecasts of fuel 

consumption reduction by Class, Body Style and type of operation for the Class 8B 

trucks and the Classes 5 to 8A trucks in tables 6-5 and 6-6 for 2017 and 2025, 

respectively. The tables also show the cumulative technology benefit for fuel 

consumption reduction as a function of the payback period, with the column labeled ECT 

for emission control technology being independent of payback period as it is required by 

regulation. One of the unexpected findings from the analysis is that the total available 

benefit from technology is quite similar across all vehicle types (except vocational use 

trucks) at 30 + 5 percent in 2017 and 39 + 5 percent in 2025. However, the distribution of 

the benefits across payback period is quite different across the different combinations of 

weight class, body style, and use type.  

The relative importance of hybrid technology, which is quite expensive, is also 

dramatically different, with hybrid technology accounting only for 11 percent of the total 

available benefit (not 11% absolute) in the Class 8B Long-haul Van body Truck to almost 

70 percent of the total available benefit in vocational use trucks. Hybrid technology or 

trucks is still in its early development stages and refinement of this estimate is needed to 

better estimate the future potential especially to the 2025 period. Note that these estimates 

include the benefits of idle reduction in its definition of hybrid technology when the idle 

is part of the drive cycle, but does not include benefits of idle reduction associated with 

overnight use for sleeper cab trucks. The use of an auxiliary power supply unit or external 

HVAC supply can reduce fuel consumption by another 4 to 6 percent based on anecdotal 

estimates of annual use for overnight power. 
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The comparison of our results to those from the National Academy of Science’s recent 

study of truck fuel economy is made difficult by the fact that the NAS study does not 

provide an explicit baseline or drive cycle associated with its percent consumption 

reduction estimates. In general, the NAS report includes the benefits of improved 

operational strategies and idle reduction; when their estimates are adjusted for the two 

effects, many of the numbers seem comparable. For example, the total benefit for tractor 

trailers is listed as 51 percent reduction in consumption with 6 percent from operational 

improvements another 4 to 6 percent from idle reduction (presumably overnight idle). 

This suggests technology benefits of about 40 percent on a comparable basis, which is 

very similar to our estimate. We are also less optimistic than the NAS on the pace of 

technology introduction and believe that these reductions may be feasible in 2025 rather 

than 2020, but even our estimate is an unprecedented rate of change for the truck 

industry.  

In terms of the newly promulgated standards, the study shows the following: 

- The use of 65/ 55 mph steady state cycles without any gradient to quantify 

fuel economy provides an incorrect picture of the real world benefits. 

-  The engine improvements required by EPA are those we consider likely to 

happen under free market forces for the heavy-heavy segment, but are 

aggressive for the medium duty segment 

- Vehicle related improvements required for tractors in long haul operation 

emphasize drag and rolling resistance reduction, as well as speed limiters but 

their benefits are significantly overstated as a result of cycle choice. 

- The benefits of weight reduction , transmission improvements and substitution 

of the AMT for an automatic are largely ignored by the regulation but are very 

relevant to the real world benefits, especially for medium-heavy trucks
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APPENDIX A: DETAILED LISTING OF TECHNOLOGY IMPROVEMENT PROJECTIONS BY 

PAYBACK PERIOD
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Regional

 

Table 6-5 2017 Projections by Vehicle Class and Application 

Hybrid Max.
Wt. Class Operating Range Body Type 2008 MPG ECT Benefit % 3 yr, Payback 6 year payback Maximum Tech  as % of max 2017 MPG

8B Long Haul Van (with urea) 6.00 5.40% 17.70% 28.86% 33.41% 10.48% 9.01

Van (w/o urea) 6.00 2.50% 15.18% 26.68% 31.37% 11.16% 8.74

8B Long Haul Non-Van (with urea) 5.72 5.40% 15.21% 25.84% 28.43% 12.31% 7.99

Non Van (w/o urea) 5.72 2.50% 12.61% 23.56% 26.24% 13.34% 7.75

8B Regional Van (with urea) 6.12 4.00% 11.85% 22.40% 32.11% 21.80% 9.01

Van (w/o urea) 6.12 2.00% 10.01% 20.78% 30.69% 22.81% 8.83

8B Regional Non-Van (with urea) 5.66 4.00% 10.84% 20.36% 29.01% 24.13% 7.97

Non Van (w/o urea) 5.66 2.00% 8.98% 18.70% 27.53% 25.43% 7.81

Medium Regional Van (with urea) 8.66 4.00% 16.18% 20.65% 33.26% 36.08% 12.97

Van (w/o urea) 8.66 2.00% 14.44% 19.00% 31.86% 37.66% 12.71

Non-Van (with urea) 8.82 4.00% 15.12% 19.65% 31.57% 38.01% 12.89

Non Van (w/o urea) 8.82 2.00% 13.36% 17.98% 30.15% 39.80% 12.63

Medium City All (w/o urea) 8.00 2.00% 13.81% 16.89% 35.26% 56.72% 12.36

Vocational All (w/o urea) 6.70 2.00% 13.81% 16.89% 43.46% 69.03% 11.85
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Table 6-6 2025 Projections be Vehicle Class and Application 

Hybrid Max.
Wt. Class Operating RangBody Type 2008 MPG ECT Benefit % 3 yr, Payback 6 yr. payback Max. Tech  % of max 2025 MPG

8B Long Haul Van (with urea) 6.00 9.20% 24.56% 35.31% 40.51% 11.11% 10.09

Van (w/o urea) 6.00 5.90% 19.43% 33.08% 38.46% 11.70% 9.75

8B Long Haul Non-Van (with urea) 5.72 9.20% 22.07% 32.38% 35.94% 12.52% 8.93

Non Van (w/o urea) 5.72 5.90% 16.77% 30.05% 33.73% 13.34% 8.63

8B Regional Van (with urea) 6.12 7.30% 17.96% 29.08% 40.25% 22.36% 10.24

Van (w/o urea) 6.12 5.40% 16.28% 28.51% 39.77% 22.63% 10.16

8B Regional Non-Van (with urea) 5.66 7.30% 16.84% 27.06% 37.43% 24.04% 9.05

Non Van (w/o urea) 5.66 5.40% 15.13% 26.47% 36.93% 24.37% 8.97

Medium Regional Van (with urea) 8.66 7.30% 21.92% 26.61% 41.17% 36.43% 14.72

Van (w/o urea) 8.66 4.40% 19.47% 23.21% 38.45% 39.01% 14.07

Non-Van (with urea) 8.82 7.30% 20.92% 25.67% 39.68% 37.81% 14.62

Non Van (w/o urea) 8.82 4.40% 18.44% 22.23% 36.88% 40.67% 13.97

Medium City All (w/o urea) 8.00 4.90% 19.00% 22.06% 43.86% 54.72% 14.25

Vocational All (w/o urea) 6.70 4.90% 19.00% 22.06% 51.29% 68.24% 13.75
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Introduction

�������������%XUQLQJ�IRVVLO�IXHOV�KDV�GULYHQ�PXFK�RI�WKH�HFRQRPLF�SURJUHVV�DQG�PLOLWDU\�
GRPLQDQFH�RI�WKH�SDVW�IHZ�FHQWXULHV��:LWKRXW�RLO�DQG�FRDO��WKH�,QGXVWULDO�5HYROX-
WLRQ�DQG�LWV�PDVVLYH�LQFUHDVH�LQ�LQFRPHV��PDQXIDFWXULQJ�RXWSXWV��DQG�VWDQGDUGV�RI�
OLYLQJ�SUREDEO\�ZRXOG�QRW�KDYH�RFFXUUHG��$QG�DV�+LWOHU�OHDUQHG�LQ�:RUOG�:DU�,,��
*HUPDQ\¶V�VPDOO�RLO�UHVHUYHV�ZHUH�D�IDFWRU�LQ�³LWV�PLOLWDU\�GHIHDW´��%HFNHU��������
� <HW�RLO��DQG�FRDO�FUHDWHG�SURVSHULW\�KDV�EHHQ�ERXJKW�DW�D�SULFH��RQH�WKDW�
LV�HVSHFLDOO\�KLJK�IRU�GLHVHO�IXHOV��$SDUW�IURP�WKH�PDQ\�FDUFLQRJHQV�VXFK�DV�EHQ-
]HQH� DQG� IRUPDOGHK\GH� LQ� W\SLFDO� GLHVHO� H[KDXVW�� LWV� SDUWLFXODWH�PDWWHU� �'30��
emissions are deadly; they are carcinogenic, have no safe dose, and thus exhibit a 

QR�WKUHVKROG�� OLQHDU� FRQFHQWUDWLRQ�UHVSRQVH�
UHODWLRQVKLS��3RSH�DQG�'RFNHU\��������'R-
PLQLFL�HW�DO���������/DGHQ���������,Q�WKH�86�
alone, tens of millions of diesel engines, 
PRVWO\� KHDY\�GXW\� WUXFNV�� HPLW� SROOXWDQWV�
WKDW� FDXVH� ������� DYRLGDEOH�� SUHPDWXUH�
deaths annually; the cancer risks from diesel 
YHKLFOHV� DUH� �� WLPHV� JUHDWHU� WKDQ� WKH� FRP-
ELQHG�ULVN�RI�DOO�����RWKHU�DLU�WR[LFV�WKDW�WKH�
86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��86�
(3$�� UHJXODWHV� �&$7)�� ����D�� VHH� (3$��
������ 6&$40'�� ������� ,Q� WKH�8.��'30�
DORQH�FDXVHV��������SUHYHQWDEOH�SUHPDWXUH�
GHDWKV� HDFK� \HDU� �&20($3� HW� DO��� ��������
'LHVHO�UHODWHG�WKUHDWV�DUH�HYHQ�ZRUVH�LQ�GH-
YHORSLQJ�QDWLRQV�

In 2015 the diesel debate came to 
D�KHDG�ZKHQ�DXWKRUV�RI� IRXU� MRLQW�86�JRY-
ernment and auto-and-oil-industry studies, 
$&(6��VDLG�WKDW�DSDUW�IURP�ROGHU��GLUWLHU�GLH-
VHO�HQJLQHV��WKH�ODWHVW�WHFKQRORJ\�GLHVHO�ZDV�
virtually harmless. ACES authors claimed 
WR�KDYH�GRQH�WKH�¿UVW�FRPSUHKHQVLYH�HYDOX-
DWLRQ�RI�OLIHWLPH�H[SRVXUH�WR�QHZ�WHFKQROR-
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J\�GLHVHO�H[KDXVW��17'(��������VR�FDOOHG�³FOHDQ�GLHVHO´�EDVHG�
RQ� 86� UHTXLUHPHQWV� IRU� �����DQG�ODWHU�PRGHOV� RI� KHDY\�GXW\�
diesel trucks. ACES claimed to have found no evidence that 
17'(������ FDXVHV� OXQJ� FDQFHU� �0F'RQDOG� HW� DO��� ������ %H-
mis et al., 2015; Hallberg et al., 2015; Conklin and Kong, 2015; 
*UHHQEDXP�HW� DO��� �������+RZHYHU�� JURXSV� VXFK� DV� WKH�:RUOG�
+HDOWK�2UJDQL]DWLRQ��:+2���,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�
RQ�&DQFHU� �H�J��� ,$5&�� ����D�� ,$5&�����E���$PHULFDQ�3XE-
OLF�+HDOWK�$VVRFLDWLRQ� �$3+$��� DQG�JRYHUQPHQW� DJHQFLHV� VD\�
17'(������PHUHO\�UHGXFHV�EXW�GRHV�QRW�HOLPLQDWH�GLHVHO�KDUP��
HVSHFLDOO\�KDUP�IURP�'30���%HFDXVH�GLHVHO�H[KDXVW�KDV�QR�VDIH�
dose, they say it still causes avoidable lung-cancer, cardiovascu-
ODU��DQG�QHXURORJLFDO�SUREOHPV��$3+$��������

Importance of the ACES-versus-WHO/ IARC/APHA Debate
� :KR� LV� ULJKW�� WKH� ���������� $&(6� UHVHDUFKHUV� RU�
:+2�,$5&�$3+$"�7KLV�TXHVWLRQ�LV�LPSRUWDQW�IRU�DW�OHDVW�IRXU�
UHDVRQV�� 2QH� UHDVRQ� LV� WKDW� WKH� OHDGLQJ� SK\VLFLDQV� DQG� VFLHQ-
WLVWV�DJUHH�WKDW�GLHVHO�H[KDXVW�LV�D�PDMRU�SXEOLF�KHDOWK�SUREOHP�
�$3+$���������$�VHFRQG�UHDVRQ�IRU�WKH�LPSRUWDQFH�RI�WKH�GHEDWH�
LV�WKDW�ERWK�WRS�PHGLFDO�DQG�VFLHQWL¿F�UHVHDUFK�DVVRFLDWLRQV�VD\�
SROLWLFV�KDV� LQWHUIHUHG�ZLWK�GLHVHO�UHODWHG�PHGLFDO� VFLHQFH��)RU�
ZHOO� RYHU� WZR� GHFDGHV�� WKH\� VD\� WKH� IUHLJKW� DQG� RLO� LQGXVWULHV�
UHSHDWHGO\� KDYH� XVHG� WKH� FRXUWV� WR� WU\� WR� EORFN� FOHDQ�DLU�� GLH-
VHO�� DQG� SDUWLFXODWH�PDWWHU� �30�� VWDQGDUGV� DQG� KHDOWK� VWXGLHV��
yet they say these industries have argued, at the same time, that 
WKHVH� YHU\� VWXGLHV� �WKDW� WKH\� KDYH� EHHQ� EORFNLQJ�� DUH� QHHGHG�
SULRU�WR�DQ\�DGGLWLRQDO�GLHVHO�UHJXODWLRQ��0RQIRUWRQ��������VHH�
&UXPS�DQG�/DQGLQJKDP���������³)URP�HDUO\�GD\V´�RI�GLHVHO�UH-
VHDUFK��VD\V�D�SURPLQHQW�VFLHQWL¿F�MRXUQDO�HGLWRU��'30�VWXGLHV�
KDYH�³EHHQ�VXEMHFW�WR�D�VHULHV�RI�OHJDO�DFWLRQV�LQLWLDWHG�E\�LQGXV-
WU\�ERGLHV«ZKLFK�KDV�GHOD\HG�WKH�SXEOLFDWLRQ�RI�WKHVH�>'30@�
SDSHUV´��2JGHQ��������S��������
� $� WKLUG� UHDVRQ� IRU� WKH� LPSRUWDQFH� RI� WKH�$&(6�YHU-
VXV�:+2�,$5&� GHEDWH� LV� UHJXODWLRQ�� %HFDXVH� WKH� 86� JRY-
ernment cites the ACES research in its rulemaking about die-
VHO�H[KDXVW�VWDQGDUGV��LW�LV�LPSRUWDQW�WR�GHWHUPLQH�ZKHWKHU�WKHVH�
alleged grounds for not strengthening diesel regulations are 
VFLHQWL¿FDOO\�GHIHQVLEOH��(3$���������$IWHU�DOO��LQGXVWU\�JURXSV�
FODLP�WKDW�EHFDXVH�17'(������KDUP�LV�XQNQRZQ��WKXV�FRQWUR-
YHUVLDO��WKH�FRQWURYHUV\�VKRXOG�EH�UHVROYHG�EHIRUH�LPSRVLQJ�DQ\�
QHZ�GLHVHO� UHJXODWLRQV� �&DUWHU���������<HW� OHDGLQJ�JRYHUQPHQW�
DQG�XQLYHUVLW\�VFLHQWLVWV�VD\�GLHVHO�KDUP�LV�ZHOO�NQRZQ�DQG�WKDW�
industry is merely trying to delay regulations by claiming the 
KDUP�LV�FRQWURYHUVLDO��0LFKDHOV��������
� $�IRXUWK�UHDVRQ�IRU�WKH�LPSRUWDQFH�RI�WKH�GLHVHO�GHEDWH�
LV� LWV� VFLHQWL¿F� LPSOLFDWLRQV� IRU�FOHDQ�HQHUJ\� UHVHDUFK��2Q�RQH�
KDQG�� JRYHUQPHQW� JURXSV�� SK\VLFLDQV�� HQYLURQPHQWDOLVWV�� DQG�
PHGLFDO�VFLHQWLVWV�VD\�³FOHDQ�GLHVHO´�LV�DQ�R[\PRURQ��DV�GLHVHO�
KDV�QR�VDIH�GRVH��0RQIRUWRQ����������2Q�WKH�RWKHU�KDQG��RLO�DQG�
DXWR�LQGXVWULHV�VD\�WKH�$&(6�VWXGLHV�VKRZ�³FOHDQ�GLHVHO´�LV�YLU-
WXDOO\�KDUPOHVV�DQG�VKRXOG�QRW�EH�FRQIXVHG�ZLWK�WKH�GLUWLHU�³ROG�
GLHVHO´�VWXGLHG�E\�,$5&�:+2��,QGHHG��GLHVHO�LQGXVWU\�VSRNHV-
SHRSOH�VXJJHVW�WKDW�³WKH�QHZ�GLHVHO�HQJLQHV�DUH�QRZ�VR�FOHDQ�WKDW�
WKH�¿QGLQJV�IURP�WKLV�>:+2�,$5&@�PRQRJUDSK�>WKDW�FRQGHPQV�
GLHVHO�DV�FDUFLQRJHQLF@«DUH�QR�ORQJHU�UHOHYDQW�WR�WRGD\¶V�VLWXD-
WLRQ´��&DUWHU���������:KR�LV�ULJKW�DERXW�17'(�����"�
� 2QH�ZD\�WR�EHJLQ� WR�DFFHVV� WKH� LPSRUWDQW�$&(6�YHU-
VXV�:+2�,$5&� GHEDWH� LV� WR� DVN�ZKHWKHU�� LQ� FKDOOHQJLQJ� VFL-
HQWL¿F�FRQVHQVXV�DERXW�GLHVHO�H[KDXVW�KDUP��$&(6�KDV�DFWXDO-

O\�VWXGLHG�ZKDW�LW�FODLPV��DQG�GRQH�VR�DFFXUDWHO\���7KLV�DUWLFOH�
VKRZV�WKDW�WKH�����������$&(6�UHVHDUFK�LV�IDWDOO\�ÀDZHG��ERWK�
EHFDXVH�LW�GRHV�QRW�GR�ZKDW�LW�FODLPV�WR�GR��DQG�EHFDXVH�LW�H[-
KLELWV�VHYHUDO�ZHOO�NQRZQ�VFLHQWL¿F�ELDVHV��,QVWHDG�RI�LQFOXGLQJ�
IXOO�DVVHVVPHQW�RI�WKH�PRVW�KDUPIXO�FRPSRQHQWV�RI�17'(�������
$&(6�UHVHDUFKHUV�PDNH�DW�OHDVW�WZR�VWDWH�YDULDEOH�HUURUV��LQ�IR-
FXVLQJ�PDLQO\�RQ�122�DQG�PDVV��QRW�DOVR�RQ�SDUWLFOH�VL]H�QXP-
EHU��WKH�PDLQ�GHWHUPLQDQWV�RI�'30�KDUP��/LNHZLVH�WKH\�H[KLELW�
WZR�PDMRU�UHSUHVHQWDWLYHQHVV�ELDVHV�LQ�XVLQJ�RQO\�WKH�KHDOWKLHVW�
DQLPDOV�RYHU�D�VKRUW�WHUP��DQG�LQ�XVLQJ�WRR�VPDOO�VDPSOH�VL]HV���
$V�D�UHVXOW��WKH\�IDLO�WR�FRQVLGHU�W\SLFDO��JHQXLQHO\�UHSUHVHQWD-
WLYH�H[SRVXUHV��&RQVLGHU�HDFK�RI�WKHVH�IRXU�SUREOHPV�LQ�RUGHU�

The NO2 State-Variable Error
� $&(6�UHVHDUFK�GRHV�QRW�DGGUHVV�ZKDW�LW�FODLPV��LQ�SDUW�
EHFDXVH�LW�GRHV�QRW�IXOO\�DQG�FRUUHFWO\�HYDOXDWH�WKH�PRVW�KD]DUG-
RXV�SDUW�RI�GLHVHO�H[KDXVW��QDPHO\�'30��*RYHUQPHQW�VFLHQWLVWV�
VD\� WKDW� LQ�PDQ\�DUHDV�RI� WKH�86��PRELOH�VRXUFHV�RI�SROOXWLRQ�
DQG�HVSHFLDOO\�GLHVHO�HQJLQHV�FDXVH����SHUFHQW�RI�WKH�WRWDO�FDQFHU�
ULVN��DV�LQ�/RV�$QJHOHV�&RXQW\��6&$40'��������������&$/�
(3$������D���2Q�DYHUDJH�DFURVV�WKH�86��'30�IURP�GLHVHO�HQ-
JLQHV�FDXVHV����SHUFHQW�RI� WRWDO�SUHPDWXUH��DYRLGDEOH�86�FDQ-
FHUV�PRUH�FDQFHU�IDWDOLWLHV�WKDQ�DQ\�RWKHU�SROOXWDQW��6&$40'��
������6&$40'���������&$/�(3$������D�E���$V�DOUHDG\�PHQ-
WLRQHG��RI�DOO�����UHJXODWHG�86�DLU�WR[LQV��'30�FDXVHV���WLPHV�
PRUH�SUHYHQWDEOH��SUHPDWXUH�FDQFHU�GHDWKV�WKDQ�DOO�WKH�RWKHU�����
DLU�WR[LQV�FRPELQHG��&$7)������D��VHH�(3$��������6&$40'���
������
 Yet ACES studies did not assess the total diesel-exhaust 
ULVN��HVSHFLDOO\�'30��EHFDXVH�WKH\�GLG�QRW�IXOO\�DQG�FRUUHFWO\�
GHWHUPLQH�'30�H[SRVXUHV��,QVWHDG�$&(6�UHVHDUFKHUV�H[SRVHG�
UDWV� WR� RQH� RI� WKUHH� WDUJHW� GLOXWLRQV� RI� QLWURJHQ� GLR[LGH��122, 
RU�WR�¿OWHUHG�DLU�DV�D�FRQWURO�� �$V�$&(6�HGLWRUV�DGPLW��³([SR-
VXUH�OHYHOV�ZHUH�VHW�EDVHG�RQ�122�UDWKHU�WKDQ�30«EHFDXVH«
FDOLEUDWLQJ�H[SRVXUHV�EDVHG�RQ�30�ZRXOG�KDYH�EHHQ�SUREOHP-
DWLF´��*UHHQEDXP�HW�DO���������S�����WKDW�LV��WRR�GLI¿FXOW�IRU�WKH�
ACES researchers to do, although many scientists  have done 
such measurements.
� 7KH�$&(6� DXWKRUV� DQG� HGLWRUV� DGPLWWHG� WKDW� FODVVLF�
VWXGLHV� RI� GLHVHO� H[KDXVW� DUH� EDVHG� RQ� GLUHFW� '30�PHDVXUHV��
WKH�PRVW� KD]DUGRXV� FRPSRQHQW� RI� GLHVHO� H[KDXVW� �*UHHQEDXP�
HW�DO���������S������%HFDXVH� WKH�$&(6�UHVHDUFKHUV�DVVHVVHG�HI-
IHFWV�RI�122�UDWKHU�WKDQ�IXOO�DQG�FRUUHFW�'30�ULVNV��ZKHQ�'30�
LV� UHVSRQVLEOH� IRU����SHUFHQW�RI� WKH� WRWDO�GLHVHO�YHKLFOH�FDQFHU�
ULVN�� WKH\�PD\�KDYH�DGGUHVVHG�QR�PRUH�WKDQ����SHUFHQW�RI� WKH�
UHOHYDQW�GLHVHO�ULVN��7KLV�PHDQV�WKDW�WKHLU�FODLPV��WR�KDYH�GRQH�
D�JURXQGEUHDNLQJ��³FRPSUHKHQVLYH´�VWXG\�RI�GLHVHO�H[KDXVW��DUH�
PLVSODFHG��0F'RQDOG�HW�DO���������%HPLV�HW�DO���������+DOOEHUJ�
et al., 2015; Conklin and Kong, 2015; Greenbaum et al., 2015, 
S������7KH\�KDYH�DYRLGHG�HYDOXDWLQJ�PXFK�RI�WKH�GLHVHO�H[KDXVW�
risk, then claimed this exhaust causes no cancer.
� 7R� WKLV�FKDUJH��$&(6�UHVHDUFKHUV�ZRXOG�UHVSRQG�WKDW�
EHFDXVH�17'(������VXSSRVHGO\�KDV� OLWWOH�'30�� WKHUH� LV� OLWWOH�
UHDVRQ�WR�IXOO\�DVVHVV�'30��*UHHQEDXP�HW�DO���������S������+RZ-
ever, at least four reasons suggest ACES errs and should fully 
DVVHVV�'30�
 First��$&(6�HUUV�EHFDXVH�LW�DGPLWV��*UHHQEDXP�HW�DO��
������S��[L���DV�GR�JRYHUQPHQW�DQG�WKH�ODWHVW�VFLHQWL¿F�UHVHDUFK-
HUV��H�J���&$7)��������WKDW�WKH�17'(�������DVVHVVHG�E\�$&(6��
HOLPLQDWHV�RQO\����SHUFHQW�RI�'30�IURP�WUDGLWLRQDO�GLHVHO�H[-
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KDXVW�DQG�OHDYHV�URXJKO\����SHUFHQW���<HW�JRYHUQPHQW�DQG�XQL-
YHUVLW\�VFLHQWLVWV�VD\�WKDW�GLHVHO�H[KDXVW��PRVWO\�'30��DQQXDOO\�
NLOOV��������SHRSOH�SUHPDWXUHO\��������MXVW�LQ�&DOLIRUQLD��&$7)��
����D��&$/�(3$������E���(YHQ� LI� ���SHUFHQW�RI� WKHVH�GHDWKV�
ZHUH� SUHYHQWHG�� 17'(������ ZRXOG� OLNHO\� NLOO� URXJKO\� ������
SHRSOH�\HDU��DOO�SUHPDWXUHO\���
 Second, ACES errs because most diesel-exhaust deaths 
DUH�IURP�'30��DQG�FRQ¿UPHG�VFLHQWL¿F�FRQVHQVXV�LV�WKDW�WKHUH�
is no safe dose� RI� DQ\� W\SH�RI�30� �3RSH� DQG�'RFNHU\�� ������
'RPLQLFL�HW�DO���������/DGHQ���������DV�DOUHDG\�PHQWLRQHG��&RQ-
VHTXHQWO\�HYHQ����SHUFHQW�RI�D�ODUJH�YROXPH��QR�VDIH�GRVH�SRO-
OXWDQW��REYLRXVO\�FDQ�EH�GHDGO\��(YHQ�LQ�HFRQRPLF�WHUPV��17'(�
�����ULVNV��ODUJHO\�'30�ULVNV��DUH�VLJQL¿FDQW��*RYHUQPHQW�DQG�
XQLYHUVLW\�VFLHQWLVWV�VD\�WKDW�GLHVHO�H[KDXVW��PRVWO\�'30��DQQX-
DOO\�FRVWV�������ELOOLRQ�LQ�DYRLGDEOH��SUHYHQWDEOH�KHDOWK�KDUP����
���ELOOLRQ�MXVW�LQ�&DOLIRUQLD��&$7)������D��&$/�(3$������E���
,I�17'(������DYRLGHG����SHUFHQW�RI�WKLV�DQQXDO�KHDOWK�KDUP��LW�
ZRXOG�VWLOO�FDXVH������ELOOLRQ�LQ�DYRLGDEOH�KHDOWK�GDPDJHV�\HDU��
$� WULYLDO� DPRXQW� RI� SROOXWLRQ� �DV� LQGXVWU\� VD\V� RI�'30� IURP�
17'(������� GRHV� QRW� FDXVH� ���� ELOOLRQ� LQ� DYRLGDEOH� DQQXDO�
health harms.  
 Third��$&(6�HUUV�EHFDXVH�LW�DGPLWV�WKDW�LW�WHVWHG�17'(�
�����WKDW�PHW�only year-2007 US standards for heavy-duty die-
VHO�YHKLFOHV��QRW� WKH� ODWHVW� WHFKQRORJ\�� �<HW�XQGHU�17'(�������
86�VWDQGDUGV��HDFK�KHDY\�GXW\�GLHVHO�WUXFN�LV�DOORZHG�WR�UHOHDVH�
PRUH� WKDQ� RQH� SRXQG� RI�'30�� HYHU\� �� KRXUV� �,QWHJHU�� ������
(3$�1&'&�� ������� VR� WKDW� HYHQ� D� VLQJOH� 17'(������ WUXFN�
ZRXOG� UHOHDVH� DERXW� ������SRXQGV��D� WRQ� DQG� D� KDOI�RI� �'30�
that has no safe dose. If all 15 million heavy-duty diesel trucks in 
WKH�86�ZHUH�17'(�������WRJHWKHU�WKH\�ZRXOG�UHOHDVH�DERXW����
PLOOLRQ�WRQV�\HDU�RI�'30��HYHQ�ZLWK�17'(������UHTXLUHPHQWV�
�,QWHJHU�� ������(3$�1&'&���������2I� FRXUVH��'30� LV�EORZQ�
E\�WKH�ZLQG��DQG�QRW�DOO�RI�LW�ZRXOG�EH�UHOHDVHG�WR�HYHU\�SDUW�RI�
WKH�86���+HQFH�QRW�HYHU\RQH�ZRXOG�EH�H[SRVHG�WR�DOO�86�'30��
DOWKRXJK� LW� WUDYHOV� IRU�PLOHV�EHFDXVH� WKH�30� LV� VR� VPDOO�� �<HW�
LQ�LQGXVWULDO�DUHDV�RI�KXQGUHGV�RI�86�WRZQV��HYHU\�GD\�SHRSOH�
DUH�H[SRVHG�WR�'30�IURP����RU�PRUH�GLHVHO�WUXFNV���(YHQ�LI�DOO�
���WUXFNV�ZHUH�17'(�������SHRSOH�HDVLO\�DUH�H[SRVHG�WR�VXE-
VWDQWLDO�'30��%HVLGHV��DV�DOUHDG\�PHQWLRQHG��DOWKRXJK�17'(�
�����FDQ�UHGXFH�'30�E\����SHUFHQW��IHGHUDO�UHJXODWLRQV�UHTXLUH�
WKHVH�¿OWHUV�RQO\�RQ�WUXFNV�PDQXIDFWXUHG�VLQFH�������QRW�RQ�WKH�
���SHUFHQW�RI�SUH������GLHVHO�WUXFNV�LQ�WKH�86�WKDW�ZLOO�RSHUDWH�
IRU�GHFDGHV��17'(������LV�KDUGO\�UHOHYDQW�LI�JRYHUQPHQW�GRHV�
QRW�UHTXLUH�LW��DQG�LI�RQO\����SHUFHQW�RI�UHJLVWHUHG�FRPPHUFLDO�
WUXFNV�PXVW�XVH�LW��(3$��������&$7)��������'7)��������2(+-
+$��������
 Fourth��$&(6�HUUV�LQ�GLVPLVVLQJ��WKH�'30�ULVNV�IURP�
17'(������EHFDXVH�17'(������HQJLQHV��WKDW�KDYH�ORZ�'30�
�PDVV�� HPLVVLRQV��DSSHDU� WR� HPLW� ERWK�PXFK� VPDOOHU� SDUWLFOHV�
DQG�KLJKHU�SDUWLFOH�QXPEHU�FRQFHQWUDWLRQV�WKDQ�SUH������GLHVHO�
HQJLQHV��$V�D�UHVXOW��17'(������LQFOXGHV�D�KLJKHU�SHUFHQWDJH�RI�
PRUH�GDQJHURXV�SDUWLFOHV�WKDQ�W\SLFDO�GLHVHO�H[KDXVW��.DUWKLNH\-
DQ�HW�DO���������.KDOHN�HW�DO���������.LWWHOVRQ�HW�DO����������7KLV�
LV�EHFDXVH�'30�LQ�17'(������KDV�PRUH�RI�WKH�GHDGO\�XOWUD¿QH�
DQG�¿QH�30�WKDQ�GRHV�WUDGLWLRQDO�GLHVHO�30��DQG�EHFDXVH�LW�LV�
������SHUFHQW�PHWDOV��ZKLFK�DUH�NQRZQ�QHXURWR[LQV��$QD�HW�DO���
������%HOOLQJHU��������%HOOLQJHU��������/DQSKHDU�HW� DO���������
=DKUDQ�HW�DO���������=DKUDQ�HW�DO���������:LOOLDPV��������
� 7R�XQGHUVWDQG�WKH�XOWUD¿QH�¿QH�30�WKUHDW�IURP�17'(�
������ UHFDOO� WKDW� DFFRUGLQJ� WR� VFLHQWL¿F� FRQVHQVXV�� 30��DQ�

DLU�VXVSHQGHG�PL[WXUH� RI� VROLG� RU� OLTXLG� SDUWLFOHV� KDV� QR� VDIH�
GRVH� DQG� H[KLELWV� D� OLQHDU� FRQFHQWUDWLRQ�UHVSRQVH� UHODWLRQVKLS�
�3RSH�DQG�'RFNHU\��������6FKZDUW]�DQG�=DQREHWWL��������'DQ-
LHOV�HW�DO���������'RPLQLFL�HW�DO���������'RPLQLFL�HW�DO���������
3RSH��������/DGHQ���������(YHQ�WKH�VPDOOHVW�GRVHV�RI�30�DUH�DV-
VRFLDWHG�ZLWK�FDUFLQRJHQLF��QHXURORJLFDO�� UHSURGXFWLYH��FDUGLR-
YDVFXODU��DQG�UHVSLUDWRU\�KHDOWK�KDUP��3RSH�DQG�'RFNHU\��������
%ORFN�DQG�&DOGHUyQ�*DUFLGXHxDV��������:LOKHOP�HW� DO���������
1HOLQ�HW�DO���������9DODYDQLGLV�HW�DO����������DOWKRXJK�WKH�SUHFLVH�
KDUP�GHSHQGV�RQ�WKH�QXPEHU��VL]H��VKDSH��VXUIDFH�DUHD��FKHPLFDO�
FRPSRVLWLRQ��VROXELOLW\��DQG�RULJLQ�RI�WKH�30��3RSH�DQG�'RFN-
HU\���������$FFRUGLQJ�WR�VL]H��30�LV�FODVVL¿HG�LQWR�WKUHH�PDLQ�
FDWHJRULHV��FRDUVH��¿QH��DQG�XOWUD¿QH��30�RI�����WR����PP��3010��
LV�LQKDODEOH�FRDUVH�SDUWLFOHV��30�RI�����WR�����PP��302.5��LV�LQ-
KDODEOH�¿QH�SDUWLFOHV��DQG�30�RI����P0�RU�OHVV��300.1��LV�LQKDO-
DEOH�XOWUD¿QH�SDUWLFOHV��
� 8OWUD¿QH�LV�WKH�PRVW�GDQJHURXV�RI�DOO�W\SHV�RI�30�EH-
FDXVH� LW�FDQ�HDVLO\�SDVV� LQWR� WKH�QRVH�� WKURXJK� WKH�EORRG�EUDLQ�
EDUULHU��DQG�GLUHFWO\�LQWR�WKH�EUDLQ��ZKHUH�LW�FDXVHV�GLVHDVH�DQG�
EUDLQ�G\VIXQFWLRQ��2EHUG|UVWHU�HW�DO���������&DVVHH�HW�DO����������
8OWUD¿QH�30�DOVR�LV�PXFK�PRUH�SRWHQW�WKDQ�¿QH�DQG�FRDUVH�30��
LQ�LQGXFLQJ�R[LGDWLYH�VWUHVV��UHDFWLYH�R[LGDWLYH�VSHFLHV��DQG�LQ-
ÀDPPDWLRQ��/L�HW�DO���������5�FNHUO�HW�DO���������'HO¿QR�HW�DO���
������/L�HW�DO���������6RQJ�HW�DO����������DOO�RI�ZKLFK�FDQ�FDXVH�
FDUGLRYDVFXODU��QHXURORJLFDO��LPPXQH��DQG�RWKHU�SUREOHPV��H�J���
)UDQFN� HW� DO��� ������.OHLQPDQ� HW� DO��� �������%HFDXVH�'30�RU�
VRRW�LV�PRVWO\�XOWUD¿QH��'30�LV�WKH�PRVW�GDQJHURXV�W\SH�RI�30��
DQG�WKHUH�LV�D�ORW�RI�LW��WZR�WKLUGV�RI�DOO�30�HPLVVLRQV�FRPH�IURP�
GLHVHO�SRZHUHG� YHKLFOHV� DQG� HTXLSPHQW� �,$5&�� ������ 8&6��
������
� %HFDXVH� PRVW� '30� LV� XOWUD¿QH�� LW� KDV� IRXU� XOWUD¿QH�
FKDUDFWHULVWLFV�WKDW�PDNH�LW�HVSHFLDOO\�GHDGO\��7KHVH�LQFOXGH�KDY-
LQJ�VPDOO�VL]H��D�ODUJH�VXUIDFH�DUHD��DQG�WKXV�ZRUVH�LQÀDPPDWRU\�
SURSHUWLHV�� EHLQJ� D�7URMDQ�+RUVH� SROOXWDQW�� DQG� KDYLQJ� DELOLW\�
WR� WUDYHO� JUHDW� GLVWDQFHV�� ,WV� VPDOO� VL]H� HQDEOHV�'30� WR� HQWHU�
either the nose and then the brain, or the lungs, bloodstream, and 
DOO�ERGLO\�RUJDQV��ZKHUH�LW�FDQ�FDXVH�FKURQLF�LQÀDPPDWLRQ�DQG�
RUJDQ�GHJHQHUDWLRQ��&$7)������E��3HWHUV�HW�DO���������7HU]DQR�
HW� DO��� ������� ,WV� VPDOO� VL]H� DOVR�PHDQV� LW� KDV� UHODWLYHO\� ODUJHU�
VXUIDFH�DUHDV��)RU�WKH�VDPH�PDVV��VPDOOHU�XOWUD¿QH�RU�¿QH�SDU-
WLFOHV�OLNH�'30�DUH�IDU�JUHDWHU�LQ�QXPEHU�DQG�KDYH�PXFK�JUHDW-
HU�VXUIDFH�DUHDV�WKDQ�GR�FRDUVH�SDUWLFOHV��$V�D�UHVXOW��'30�KDV�
PXFK�JUHDWHU�RSSRUWXQLW\�WR�LQWHUDFW�ZLWK�FHOO�VXUIDFHV�DQG�FDXVH�
LQÀDPPDWRU\�GDPDJH��(3$��������
� $�WKLUG�XOWUD¿QH�DQG�'30�FKDUDFWHULVWLF��EHLQJ�D�7URMDQ�
+RUVH�SROOXWDQW��PHDQV�WKDW� WKH� �'30�DWWUDFWV�RWKHU�GLHVHO�H[-
haust carcinogens, toxins, and metals such as arsenic, cadmium, 
IRUPDOGHK\GH�� SRO\DURPDWLF� K\GURFDUERQV� RU� 3$+V�� DQG� ]LQF��
7KH\�DGKHUH�WR�WKH�XOWUD¿QH�30��IRUP�¿QH�30��HQWHU�WKH�EUDLQ�RU�
OXQJV�DQG�FDQ�WUDYHO�WR�DOO�ERGLO\�RUJDQV��ZKHUH�WKH\�FDQ�FDXVH�
FKURQLF�LQÀDPPDWLRQ�OHDGLQJ�WR�GLVHDVHV�VXFK�$O]KHLPHU¶V��DX-
WLVP��ELUWK�GHIHFWV��FDQFHU��3DUNLQVRQ¶V��DQG�HYHQ�GHDWK��&RVWD�
HW�DO���������'HQJ�HW�DO���������%XVK�HW�DO���������5LYHUD�0DQ-
FLD�HW�DO���������6]HZF]\N��������$L]HQPDQ�HW�DO���������'LQH-
OH\�HW�DO���������-DPHV�HW�DO���������.OHLQHZLHW¿HOG�HW�DO���������
3HQW\DOD�HW�DO���������7UXPER�HW�DO���������9\VKNLQDHW�DO���������
<DQJ�HW�DO���������&$7)������E��$UDXMR��������7HU]DQR�HW�DO���
������.ULYRVKWR� HW� DO��� ������3RSH�DQG�'RFNHU\��������%ORFN�
DQG�&DOGHUyQ�*DUFLGXHxDV��������
� $�IRXUWK�XOWUD¿QH�DQG�'30�FKDUDFWHULVWLF�LV�LWV�DELOLW\�

J Environ Health Sci    |     volume 1: issue 33Shrader-Frechette, K

Clean Diesel Harm

Additional Documentation Attachment to Comment 2-F1 
Attachment B



4

WR�OLQJHU�LQ�WKH�DLU��WUDYHO�JUHDW�GLVWDQFHV��DQG�WKXV�KDUP�SHRSOH�
IDU� DZD\� IURP� WKH� HPLVVLRQV� VRXUFH��:KHQ�RWKHU�SDUWLFOHV� DUH�
DGVRUEHG�RQWR�XOWUD¿QH�30��LW�FDQ�SHUVLVW�PXFK�ORQJHU�DQG�WUDYHO�
IDUWKHU��XS�WR�WKRXVDQGV�RI�NLORPHWHUV�IURP�LWV�HPLVVLRQV�VRXUFH�
�$PDQQ�HW�DO���������(3$��������
� *LYHQ� WKH� IRXU� SUHFHGLQJ� UHDVRQV� WKDW�$&(6� HUUV� LQ�
PLQLPL]LQJ�'30�ULVN�IURP�17'(�������DQG�WKH�IRXU�FKDUDFWHU-
LVWLFV�RI��'30�WKDW�PDNH�LW�VR�GDQJHURXV��LW�LV�FOHDU�WKDW�$&(6�
HUUV�DQG�PDVVLYHO\�XQGHUHVWLPDWHV�WKH�'30�ULVN�RI�17'(�������
It underestimates this risk because instead of assessing the dom-
LQDQW�GLHVHO�H[KDXVW� WKUHDWV�� LQFOXGLQJ�'30�� LW� IRFXVHV�RQ� WKH�
PLVOHDGLQJ�DQG� LQFRPSOHWH� VWDWH�YDULDEOH��122. ACES ignores 
WKH� IDFWV� WKDW�17'(������ UHGXFHV� RQO\� ��� SHUFHQW� RI� WKH� QR�
VDIH�GRVH�'30� UHOHDVHG� E\� ROGHU� GLHVHO� HQJLQHV�� WKDW�17'(�
����� FRQWDLQV�PXFK�PRUH�XOWUD¿QH�'30�� IDU�PRUH�KD]DUGRXV�
WKDQ�WUDGLWLRQDO�'30��WKDW�PHDVXULQJ�122 is no guarantee of ac-
FXUDWH�'30�PHDVXUHV��WKDW�'30�KDUP�LV�GHWHUPLQHG�E\�SDUWLFOH�
VL]H�DQG�VXUIDFH�DUHD��DQG�WKDW�VFLHQWL¿F�FRQVHQVXV�DERXW�'30�
threats is based on hundreds of studies that have no such errors. 
,Q�RWKHU�ZRUGV��WKH�$&(6�FRQFOXVLRQV�DERXW�17'(������DUH�LQ-
YDOLG�EHFDXVH�$&(6�UHVHDUFK�DQG�PHWKRGV�HPSOR\�PLVOHDGLQJ��
HUURQHRXV��RU�LQFRPSOHWH�VWDWH�YDULDEOHV��VXFK�DV�122��ZKHQ�WKH\�
VKRXOG�EH�GHWHUPLQLQJ�'30�OHYHOV�GLUHFWO\�DQG�H[SHULPHQWDOO\�

The Mass State-Variable Error
� $&(6�UHVHDUFKHUV�DOVR�HUURQHRXVO\�PLQLPL]H�17'(�
�����KDUP�EHFDXVH�WKH\�XVH�DQRWKHU�ÀDZHG�VWDWH�YDULDEOH��PDVV�
���DV�DQ�LQGLFDWRU�RI�GLHVHO�H[KDXVW�H[SRVXUH�DQG�KD]DUG��<HW�UH-
FDOO� �IURP�WKH�SUHFHGLQJ�VHFWLRQ�� WKDW� IRU� WKH�VDPH� WRWDO�PDVV��
VPDOOHU� XOWUD¿QH� RU� ¿QH� SDUWLFOHV� OLNH�'30�KDYH�PXFK� ODUJHU�
QXPEHUV�DQG�VXUIDFH�DUHDV��WKHUHIRUH�SRVH�PXFK�JUHDWHU�KHDOWK�
KDUP��WKDQ�ODUJHU�SDUWLFOHV��5HFDOO�DOVR�WKDW�WKH�ODUJHU�'30�VXU-
IDFH�DUHDV�PHDQ�WKH\�KDYH�PXFK�JUHDWHU�RSSRUWXQLW\�WR�LQWHUDFW�
ZLWK�FHOO�VXUIDFHV�DQG�FDXVH�LQÀDPPDWRU\�DQG�RWKHU�GDPDJH�WKDW�
LV�PXFK�ZRUVH�WKDQ�ODUJHU�SDUWLFOHV�KDYLQJ�WKH�VDPH�WRWDO�PDVV�
�(3$���������)RU�LQVWDQFH��VFLHQWLVWV�NQRZ�WKDW��SHU�XQLW�RI�PDVV��
XOWUD¿QH�30�FDQ�EH�DERXW����WLPHV�PRUH�KD]DUGRXV�WKDQ�FRDUVH�
RU�¿QH�30��H�J���6DJHU�DQG�&DVWUDQRYD��������
� +RZ�GLG�$&(6�UHVHDUFKHUV�HUURQHRXVO\�DWWHPSW�WR�XVH�
PDVV��DV�D�VWDWH�YDULDEOH��WR�VXSSRVHGO\�DVVHVV�'30�KDUP"�&RQ-
VLGHU�WZR�H[DPSOHV�RI�$&(6�HUURUV�LQ�WKLV�UHJDUG��2QH�LQVWDQFH�
FRQFHUQV�$&(6�DWWHPSWV�WR�PHDVXUH�'30�PDVV�FRQFHQWUDWLRQV�
DW� WKH� LQOHW� DQG�PLGGOH� RI� WKH� DQLPDO� GLHVHO�H[KDXVW�H[SRVXUH�
FKDPEHUV��7KH\�FODLPHG�WKH�GLIIHUHQW�'30�PDVV�FRQFHQWUDWLRQV�
DW� WKHVH� WZR�VSRWV�ZRXOG�GLVWLQJXLVK�'30�IURP�30�IURP� WKH�
animals themselves; based on the mass differences, they claimed 
WKDW�WKH�³PDMRU�SRUWLRQ´�RI�30�PDVV�DQG�KD]DUG�ZDV�IURP�WKH�
DQLPDOV� WKHPVHOYHV��QRW�'30��0F'RQDOG�HW�DO���������S�������
<HW�IRU�UHDVRQV�DOUHDG\�JLYHQ�LQ�WKH�SUHYLRXV�VHFWLRQ��RQH�FDQ-
QRW� GLVWLQJXLVK�'30� IURP�DQLPDO�30�� EDVHG�RQ�PDVV�� DV� WKH�
$&(6�UHVHDUFKHUV�DWWHPSW�WR�GR��LQVWHDG�RQH�DOVR�PXVW�XVH�SDUWL-
FOH�QXPEHU�DQG�VXUIDFH�DUHD��(3$��������6DJHU�DQG�&DVWUDQRYD��
�������JLYHQ�WKDW�PRVW�'30�LV�XOWUD¿QH�DQG�¿QH�30��WKHUHIRUH�
PXFK�PRUH�KD]DUGRXV�WKDQ�DQLPDO�30��ZKLFK�LV�PRVWO\�FRDUVH�
30�
� )RU�$&(6�UHVHDUFKHUV� WR�XVH�30�PDVV�GLIIHUHQFHV�DV�
D�ZD\�WR�GLVWLQJXLVK�'30�IURP�H[SHULPHQWDO�DQLPDO�30�VXFK�
DV�IHFHV�RU�PDQXUH�LV�HUURQHRXV�DQG�LQFRPSOHWH�IRU�DW�OHDVW�WKUHH�
UHDVRQV��2QH�UHDVRQ�LV�WKDW�PHWDOV�WHQG�WR�EH�WR[LF�DQG�FDUFLQR-
JHQLF�� DQG�'30� LV�PRVWO\�PHWDOV��ZKHUHDV�DQLPDO�30� LV�QRW��

$QRWKHU�UHDVRQ�LV�WKDW�DQLPDO�30�LV�W\SLFDOO\�GLUHFWO\�HPLWWHG��
FRDUVH�30��ZKHUHDV�'30�LV�QRW�WKH�OHVV�KD]DUGRXV��FRDUVH�30��
EXW�WKH�PRUH�KD]DUGRXV�XOWUD¿QH�DQG�¿QH�30��DV�MXVW�PHQWLRQHG��
0RUHRYHU��DQLPDO�30�GRHV�QRW�DSSHDU�WR�EHFRPH�VPDOOHU�RU�PRUH�
KD]DUGRXV�EHFDXVH�GXULQJ�GHFRPSRVLWLRQ��SDUWLFOH�VL]H�RI�DQLPDO�
30�UHPDLQV�WKH�VDPH��W\SLFDOO\�FRDUVH��DQG�WKXV�OHVV�KD]DUGRXV��
)LQDOO\��EHFDXVH�DQLPDO�30�LV�QRW�D�7URMDQ�KRUVH�SROOXWDQW��DV�
'30�LV��LW�GRHV�QRW�FDUU\�30�KD]DUGV�VXFK�DV�IRUPDOGHK\GH�DQG�
3$+V��&RSHODQG��������+DQVHQ�HW�DO���������
� ,Q�RWKHU�ZRUGV��ODUJHO\�EHFDXVH�WKH�$&(6�UHVHDUFKHUV�
PDGH�PDQ\�IDOVH�IDFWXDO�DVVXPSWLRQV�DOUHDG\�RXWOLQHG����VXFK�DV�
WKDW�DQLPDO�DQG�GLHVHO�30�FDQ�EH�GLVWLQJXLVKHG�IURP�HDFK�RWKHU�
RQ� WKH�EDVLV�RI�PDVV��RU� WKDW�SDUWLFOH�QXPEHU�DQG�VXUIDFH�DUHD�
DUH�QRW�QHFHVVDU\�WR�VHSDUDWH�'30�IURP�DQLPDO�30�OHYHOV��WKH\�
HUURQHRXVO\�XQGHUHVWLPDWHG�'30�H[SRVXUH�DQG�KDUP��7KH\�LQ-
YDOLGO\�WULPPHG�WKH�GDWD�RQ�'30�KDUP��MXVW�DV�WKH\�GLG�ZKHQ�
WKH\�LQYDOLGO\�DVVXPHG�WKH\�FRXOG�PHDVXUH�'30�E\�PHDVXULQJ�
PDLQO\�122 levels. In using the state variable of mass to measure 
'30�OHYHOV�DQG�KDUP��$&(6�UHVHDUFKHUV�PDGH�DW�OHDVW�WZR�VFL-
HQWL¿F�HUURUV��DJDLQVW�ZKLFK�D�86�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�
FRPPLWWHH�ZDUQHG��7KH\�IDOVHO\�DVVXPHG�WKDW�XUEDQ�RU�'30�DLU�
SROOXWLRQ�LV�QRW�GLIIHUHQW�IURP�UXUDO�RU�DQLPDO�ZDVWH�30��7KHLU�
RWKHU�HUURU�LV�LJQRULQJ�WKH�IDFW�WKDW�OHVV�KD]DUGRXV��FRDUVH�30��
QRW�WKH�PRUH�KD]DUGRXV�¿QH�DQG�XOWUD¿QH�30�RI�'30���LV�ZKDW�
LV�³RIWHQ�HQFRXQWHUHG´�LQ�DQLPDO�ZDVWHV��86�15&��������
� $QRWKHU�ZD\��LQ�ZKLFK�$&(6�UHVHDUFKHUV�HUURQHRXVO\�
XVHG�WKH�VWDWH�YDULDEOH�RI�PDVV�WR�DVVHVV�'30�H[SRVXUH�OHYHOV�
DQG� KDUP�� RFFXUUHG� ZKHQ� WKH\� HYDOXDWHG� WKH� PRVW� KD]DUGRXV�
17'(������ SROOXWDQWV� E\� PDVV��$V� UHVXOW�� WKH\� LQYDOLGO\� DV-
VXPHG� WKDW�PDVV� LQGLFDWHV�GHJUHH�RI�KD]DUG��VRPHWKLQJ� WKDW� LV�
REYLRXVO\�IDOVH�IRU�QDQRPDWHULDOV�DQG�IRU�¿QH�DQG�XOWUD¿QH�30��
DV� DOUHDG\� DUJXHG��$IWHU�PDNLQJ� WKLV� IDOVH� DVVXPSWLRQ��$&(6�
DXWKRUV� HUURQHRXVO\� LQIHUUHG� WKDW� EHFDXVH�PDVV�EDVHG� SDUWLFOH�
FRQFHQWUDWLRQV�ZHUH� ORZ��'30� KDUP�ZDV� ORZ��$&(6� DXWKRUV�
OLNHZLVH�DVVXPHG�WKDW�EHFDXVH�WKHLU�³FDOFXODWHG´�UDWLR�RI�PDVV��
122�ZDV�PXFK�ORZHU��E\�D�IDFWRU�RI�����WKDQ�LQ�HDUOLHU�VWXGLHV��
WKHUHIRUH� WKH\�FRXOG� FRQFOXGH� WKDW�'30�ZDV�PRVWO\� UHPRYHG�
�%HPLV�HW�DO���������S��������<HW�DV�DOUHDG\�DUJXHG�� WKH�30�RI�
17'(������W\SLFDOO\�KDV�OHVV�PDVV�EXW�IDU�JUHDWHU�QXPEHUV�DQG�
VXUIDFH�DUHDV�RI�SDUWLFOHV�DQG�WKHUHIRUH�XS�WR����WLPHV�WKH�W\SL-
FDO�'30�KD]DUG��,Q�RWKHU�ZRUGV��EHFDXVH�WKH�$&(6�UHVHDUFKHUV�
used an invalid state variable, mass, they erroneously concluded 
WKDW�'30�ZDV�PRVWO\�UHPRYHG��7KH\�LJQRUHG�WKH�IDFW�WKDW�WKHLU�
UHVXOWV� DUH� FRQVLVWHQW� ZLWK�17'(������ SDUWLFOHV� EHLQJ� VPDOO-
HU� LV� VL]H��JUHDWHU� LQ� VXUIDFH�DUHD�� DQG� WKHUHIRUH� IDU�PRUH�KD]-
DUGRXV�WKDQ�WUDGLWLRQDO�'30��7KXV��DV�DOUHDG\�QRWHG��DOWKRXJK�
JRYHUQPHQW�VD\V�17'(������KDV����SHUFHQW�OHVV�30�E\�PDVV�
WKDQ�WUDGLWLRQDO�30��17'(������GRHV�QRW�UHPRYH����SHUFHQW�RI�
'30�KD]DUGV�EHFDXVH�WKH�PXFK�VPDOOHU�30�RI�17'(������LV�
IDU�PRUH�KD]DUGRXV��RQFH�RQH�FRQVLGHUV�SDUWLFOH�VL]H�DQG�VXUIDFH�
DUHD��(3$��������6DJHU�DQG�&DVWUDQRYD���������$&(6�UHVHDUFK-
HUV�� KRZHYHU�� LJQRUH� WKLV� VFLHQWL¿F� FRQVHQVXV� DERXW� UHOHYDQW�
VWDWH�YDULDEOHV� IRU�'30�� � ,QVWHDG�� WKH\�HUURQHRXVO\�FODLP� WKDW�
³WKH� VWHHS� GURS� LQ� SDUWLFOH� PDVV«VLJQL¿FDQWO\� GHFUHDVHG� WKH�
RYHUDOO�WR[LFLW\�RI�17'(������FRPSDUHG�ZLWK�WKH�WR[LFLW\´�RI�
WUDGLWLRQDO�GLHVHO�H[KDXVW��%HPLV�HW�DO���������SS���������
� ,QWHUHVWLQJO\��UHYLHZHUV�RI�WKH�$&(6�UHVHDUFK�DOVR�QR-
WLFHG�WKHVH�$&(6�VWDWH�YDULDEOH�SUREOHPV�QDPHO\��$&(6�DVVXP-
LQJ� WKDW�17'(������ WR[LFLW\� LV� D� IXQFWLRQ�RI�122 rather than 
'30�OHYHOV��DQG�DVVXPLQJ�WKDW�17'(������WR[LFLW\�LV�UHGXFHG�
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EHFDXVH�RI�UHGXFHG�'30�PDVV�LQ�17'(�������DV�FRPSDUHG�WR�
'30�LQ�WUDGLWLRQDO�GLHVHO��7KH�UHYLHZHUV�ZDUQHG�WKDW�³DOWKRXJK�
HQJLQH�JHQHUDWHG� 30� PDVV� ZDV� JUHDWO\� UHGXFHG� >LQ� 17'(�
����@�� VXEVWDQWLDO�QXPEHUV�RI�SDUWLFOHV«LQ� WKH� >IDU�PRUH�KD]-
DUGRXV@�XOWUD¿QH�UDQJH«ZHUH�GHWHFWHG��7KHVH�OHYHOV�DUH�LQ�WKH�
UDQJH�RI��RU�VRPHZKDW�KLJKHU�WKDQ��WKRVH�IRXQG�RQ�RU�QHDU�PDMRU�
URDGV�LQ�XUEDQ�DUHDV�DQG�LQ�HQYLURQPHQWV�LQ�ZKLFK�GLHVHO�SRZ-
HUHG� WUDI¿F� GRPLQDWHV«>7KHUHIRUH@� LW� LV� SRVVLEOH� WKDW� FRPSR-
QHQWV�RI�17'(������RWKHU�WKDQ�122 may have contributed to the 
HIIHFWV�UHSRUWHG´��%HPLV�HW�DO���������S��������+RZHYHU��$&(6�
UHVHDUFKHUV�LJQRUHG�WKHVH�UHYLHZHU�FRPPHQWV��LQVWHDG�FRQWLQXHG�
WR�XVH�ÀDZHG�VWDWH�YDULDEOHV�RI�122�DQG�PDVV��DQG�WKXV�GUHZ�WKH�
LQYDOLG�FRQFOXVLRQ�WKDW�³REVHUYHG´�17'(������KDUP�LV�PLQLPDO�
RU�QRQH[LVWHQW��$&(6�DXWKRUV�PLQLPL]HG�17'(������KDUP�EH-
FDXVH�WKH\�LJQRUHG�WKH�IDFW�WKDW�17'(������¿OWHUV�SURGXFH�IDU�
JUHDWHU�QXPEHUV�RI�IDU�PRUH�KD]DUGRXV�XOWUD¿QH�SDUWLFOHV��7KXV�
the ACES researchers do not fully assess the most relevant and 
ODUJHVW�FRQWULEXWRUV�WR�17'(������KDUP��'30�QXPEHU�DQG�VXU-
IDFH�DUHD�UDWKHU�WKDQ�PHUHO\�122�DQG�SDUWLFOH�PDVV�

The Life-Span Representativeness Error 
� $&(6� UHVHDUFKHUV� OLNHZLVH� XQGHUHVWLPDWH� DQG� PLQ-
LPL]H�GLHVHO�H[KDXVW� KDUP� LQ� D� WKLUG�PDLQ�ZD\��7KH\�XVH� WHVW�
VXEMHFWV�ZKRVH�17'(������H[SRVXUHV�WULP�WKH�PDJQLWXGH�RI�DF-
WXDO�'30�GRVHV��7KDW�LV��DOWKRXJK�WKH�$&(6�UHVHDUFKHUV�FODLP�
WR� KDYH� GRQH� ³OLIHWLPH� FDQFHU� DQG� QRQ�FDQFHU� DVVHVVPHQW´� LQ�
UDWV�H[SRVHG�WR�17'(�������WKH�H[SRVXUHV�ZHUH�QRW�OLIHWLPH�EXW�
SDUWLDO�OLIHWLPH��$V�D�UHVXOW��DOWKRXJK�WKH�WLWOH�RI�WKH������$&(6�
UHSRUW�LWVHOI�FODLPV�LW�GRHV�³OLIHWLPH�DVVHVVPHQW´�RI�17'(������
H[SRVXUHV��LW�GRHV�QRW�
� +RZ� GLG�$&(6� DXWKRUV� ³WULP� WKH� GDWD´� RQ� VXSSRVHG�
³OLIHWLPH´�H[SRVXUHV�WR�17'(�����"��7KH�DXWKRUV�VD\�WKH\�UH-
FHLYHG�WKHLU�H[SHULPHQWDO�UDWV�ZKHQ�WKH\�ZHUH���ZHHNV�RI�DJH��
WKHQ�TXDUDQWLQHG�WKHP�IRU�DW�OHDVW�DQRWKHU���ZHHNV��0F'RQDOG�HW�
DO���������S�������7KLV�PHDQV�WKDW�DOO�$&(6�UDWV�ZHUH���PRQWKV�RI�
DJH�RU�ROGHU��<HW�UHVHDUFKHUV�DJUHH�WKDW�ZKHQ�XVLQJ�UDW�VWXGLHV�WR�
calculate effects on humans, each rat month of age is equivalent 
WR���\HDUV�RI�KXPDQ�DJH��6HQJXSWD���������7KLV�PHDQV�WKDW�WKH�
$&(6�VWXGLHV�ZHUH�HTXLYDOHQW�WR�KXPDQ�VWXGLHV�ZKRVH�VXEMHFWV�
ZHUH�DOUHDG\���\HDUV�RI�DJH�DQG�ROGHU��IDU�EH\RQG�WKH�SHULRG�RI�
JUHDWHVW�YXOQHUDELOLW\�WR�SROOXWDQWV���
� 0RUHRYHU��VWXGLHV�RI�KXPDQV���\HDUV�RI�DJH�DQG�ROGHU�
DUH�QRW�³OLIHWLPH´�H[SRVXUH�VWXGLHV��FRQWUDU\�WR�ZKDW�WKH�$&(6�
UHVHDUFKHUV� UHSHDWHGO\� FODLP�� ,QGHHG�� EHFDXVH� WKH� $&(6� UH-
VHDUFKHUV� IDLOHG� WR�XVH�VXEMHFWV��HTXLYDOHQW� WR� WKRVH���\HDUV�RI�
DJH�DQG�\RXQJHU��IRU�DW�OHDVW�WZR�UHDVRQV�WKH\�IDLOHG�WR�WHVW�WKH�
PRVW�VHQVLWLYH�PHPEHUV�RI�WKH�SRSXODWLRQ��
 First��KXPDQ�VXEMHFWV�XQGHU���\HDUV�RI�DJH�FDQ�EH����WR�
���WLPHV�PRUH�VHQVLWLYH�WKDQ�DGXOWV�ZKHQ�ERWK�DUH�VXEMHFWHG�WR�
WKH�VDPH�OHYHOV�RI�SROOXWDQWV��0DNKLMDQL��������7KLV�LV�ZK\�VFL-
HQWLVWV�FDQ�SUHGLFW�UDWHV�RI�DXWLVP�DQG�,4�ORVVHV��EDVHG�RQ�\RXQJ�
FKLOGUHQ¶V�H[SRVXUHV�WR�GLHVHO�H[KDXVW��HVSHFLDOO\�30��H�J���9RON��
������9RON�HW�DO�������E��%HFHUUD�HW�DO�������D��5REHUWV�HW�DO���
������-XQJ�HW�DO���������9RON�HW�DO�������D��0RUJDQ�HW�DO���������
$QGUHD�HW�DO���������+DOO\PD\HUDQG�&OHYHODQG��������*HQF�DQG�
=DGHRJOXODUL�� �������7KXV� E\� LJQRULQJ� \RXQJ� VXEMHFWV��$&(6�
UHVHDUFKHUV�IDOVHO\�UHSRUW�OHVV�KDUP�IURP�GLHVHO�H[KDXVW�WKDQ�DF-
tually occurs.
 Second�� JLYHQ� WKH� ODWHVW� XQGHUVWDQGLQJ� RI� HSLJHQHWLF�
HIIHFWV��VFLHQWLVWV�QRZ�EHOLHYH�WKDW�EHFDXVH�YHU\�\RXQJ�KXPDQV�

XQGHU�DJH���DUH� VR�SODVWLF�� WKHLU�HDUO\�HQYLURQPHQWDO�SROOXWLRQ�
H[SRVXUHV�W\SLFDOO\�³SURJUDP´�WKHP�IRU�YDULRXV�GLVHDVHV�ODWHU�LQ�
OLIH��H�J���*UDQGMHDQ��������5DVVRXO]DGHJDQ�HW�DO���������7ROOHIV-
ERO���������(SLJHQHWLFV� UHVHDUFK� WKXV� LQGLFDWHV� WKDW� LI� VXEMHFWV�
XQGHU�DJH���UHFHLYH�IHZHU�HQYLURQPHQWDOO\�KDUPIXO�H[SRVXUHV��
WKH\�ZLOO�EH�IDU�OHVV�OLNHO\�WR�KDYH�DQ\�VRUW�RI�GLVHDVH�LQ�ODWHU�OLIH��
%\�SUH�VHOHFWLQJ�DV�WKHLU�H[SHULPHQWDO�VXEMHFWV��WKRVH�ZKR�KDYH�
QRW�KDG�WKLV�W\SLFDO��EHORZ�DJH����H[SRVXUH��$&(6�UHVHDUFKHUV�
KDYH�ELDVHG�WKHLU�VWXGLHV�DJDLQVW�¿QGLQJ�DQ\�GLHVHO�KDUP�IURP�
17'(������DQG�WULPPHG�WKH�GDWD�RQ�GLHVHO�KDUP��&RQWUDU\�WR�
WKHLU�RZQ�H[SOLFLW�FODLPV��$&(6�DXWKRUV�FOHDUO\�KDYH�QRW�FRQ-
VLGHUHG� OLIHWLPH�17'(������ H[SRVXUHV�� EXW� RQO\�17'(������
H[SRVXUHV�GXULQJ�WKH�OHDVW�VHQVLWLYH�SRUWLRQ�RI�OLIH���

The Small-Sample Representativeness Error
� ,Q� D� IRXUWK� ZD\��$&(6� UHVHDUFKHUV� KDYH� QRW� VWXGLHG�
ZKDW�WKH\�FODLP�WR�KDYH�VWXGLHG��DQG�WKHUHIRUH�GUDZ�LQYDOLG�FRQ-
FOXVLRQV�WKDW�GHQ\�17'(������KDUP���1RW�RQO\�GLG�WKH\�GLG�QRW�
VWXG\�OLIHWLPH�KXPDQ�H[SRVXUH�WR�17'(�������DV�WKH\�IDOVHO\�
FODLPHG��EXW�WKH\�GLG�QRW�VWXG\�UHSUHVHQWDWLYH�VDPSOHV�RI�VXE-
MHFWV��,QVWHDG��WKH\�XVHG�YHU\�VPDOO�VDPSOHV�RI�UDWV��WKHRUHWLFDOO\�
����PDOH�UDWV�DQG�����IHPDOH�UDWV�DW�HDFK�RI�IRXU�H[SRVXUH�OHY-
HOV�� IRU�D� WRWDO�RI����� UDWV�PD[LPXP�DW�D�VLQJOH�H[SRVXUH� OHY-
HO��*UHHQEDXP�HW�DO��������S������/LNHO\�DV�D�UHVXOW�� WKH\�GUHZ�
IDOVH�QHJDWLYH� FRQFOXVLRQV� DERXW�17'(������KDUP��6FLHQWLVWV�
DJUHH�WKDW�DQ\�VDPSOH�VL]H�EHORZ�VHYHUDO�WKRXVDQG�LV�W\SLFDOO\�
WRR� ORZ� WR�GHWHFW�HYHQ�YHU\� ODUJH�KDUPIXO�HIIHFWV��$V�D� UHVXOW��
WKH\� W\SLFDOO\�XVH� VDPSOH� VL]HV�DW� OHDVW� LQ� WKH� WKRXVDQGV� �H�J���
(LQ�'RU�HW�DO����������7KXV�WKH�$&(6�UHVHDUFK�XVHG�VDPSOH�VL]HV�
WKDW�ZHUH�DW�OHDVW������WLPHV�WRR�VPDOO�WR�GHWHFW�PRVW�VLJQL¿FDQW�
HIIHFWV��6WDQGDUG�HUURU�LV�ODUJHU�ZLWK�VPDOOHU�VDPSOHV��SDUWO\�EH-
FDXVH�WKH�YDULDWLRQ�LQ�D�VPDOOHU�VDPSOH�LV�OHVV�WKDQ�WKH�YDULDWLRQ�
LQ�D�ODUJHU�VDPSOH��
� )RU�LQVWDQFH��UHFDOO�WKDW�HDFK����XJ�P��LQFUHDVH�LQ�122 
FDXVHV�WKRVH�H[SRVHG�WR�KDYH�D���SHUFHQW�LQFUHDVH�LQ�SUHPDWXUH�
OXQJ�FDQFHU��+DPUD�HW�DO����������7KDW�LV��HDFK����XJ�P� increase 
FDXVHV���LQ�HYHU\�����SHRSOH��RU����LQ�HYHU\������SHRSOH��ZKR�
DUH�H[SRVHG�WR�KDYH�SUHPDWXUH�FDQFHU��ZKHQ�WKH\�HDFK�RWKHUZLVH�
ZRXOG�QRW�KDYH�KDG�LW��%XW�WKLV��LQ�WXUQ��VXJJHVWV�WKDW�HDFK���XJ�
m��LQFUHDVH�LQ�122�PLJKW�FDXVH���LQ�HYHU\������H[SRVHG�SHRSOH�
WR�FRQWUDFW�SUHPDWXUH�FDQFHU��%XW�EHFDXVH�RI�JHQHWLF�DQG�LQWHU�
LQGLYLGXDO�YDULDELOLW\��WR�DGHTXDWHO\�WHVW�ZKHWKHU�VRPH�H[SRVXUH�
FDXVHV� �� LQ� HYHU\� ����� SHRSOH� WR� KDYH� SUHPDWXUH� FDQFHU�� RE-
YLRXVO\�RQH�ZRXOG�QHHG�D�VDPSOH�VL]H�PXFK�ODUJHU� WKDQ�������
+HQFH�LW�LV�SX]]OLQJ�WKDW�WKH�$&(6�UHVHDUFKHUV�GLG�QRW�XVH�VDP-
SOHV�RI�WKRXVDQGV�RI�UDWV��DW�HDFK�H[SRVXUH�OHYHO��JLYHQ�WKDW�UDW�
generations are quite short, that lifetime effects on rats are easy 
WR� WHVW�� DQG� WKDW� DQLPDO� WHVWLQJ� LV� UHODWLYHO\� LQH[SHQVLYH�� FRP-
SDUHG�WR�KXPDQ�WHVWLQJ�
� 0RUHRYHU��IRU�VHYHUDO�UHDVRQV��WKH�$&(6�IDOVH�QHJDWLYH�
ELDV�LV�HYHQ�ZRUVH�WKDQ�LV�DSSDUHQW��7KLV�LV�EHFDXVH�$&(6�VDP-
SOH�VL]HV�ZHUH�UHDOO\�PXFK�VPDOOHU�WKDQ�WKH�DXWKRUV�FODLP��)RU�
RQH�WKLQJ��EHFDXVH�WKH�$&(6�VFLHQWLVWV�VDFUL¿FHG����DQLPDOV�DW�
WKH�HQG�RI�HDFK�RI�IRXU�WLPH�SHULRGV���������������PRQWKV���DW�HDFK�
RI���H[SRVXUH�OHYHOV��WKH�QXPEHU�RI�UDWV�WHVWHG�DW�HDFK�H[SRVXUH�
OHYHO�WKHRUHWLFDOO\�FRXOG�QRW�EH�����IHPDOHV�DQG�����PDOHV��EXW�
100 males and 100 females. Yet because many rats died during 
WKH�VWXGLHV��$&(6�������UHVHDUFKHUV�DGPLWWHG�³VRPH�JURXSV�LQ�
WKH����DQG����PRQWK�H[SRVXUHV�KDG�EHWZHHQ���DQG���DQLPDOV�´�
%XW�LI�VR��WKH�$&(6�VDPSOH�VL]HV�DW�OHDVW�IRU�VRPH�H[SRVXUH�OHY-
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HOV�DFWXDOO\�ZHUH�PXFK�VPDOOHU�WKDQ�����IHPDOHV�DQG�����PDOHV��
7KXV�� ERWK� WKH� LQLWLDO�$&(6� VDPSOH� VL]H� DQG� WKH�¿QDO� VDPSOH�
VL]HV�ZHUH�WRR�VPDOO��E\�DW� OHDVW�����WR������SHUFHQW�WR�GHWHFW�
PRVW�KDUP��HYHQ�LI�WKH�VWXGLHV�KDG�EHHQ�GHVLJQHG�FRUUHFWO\�ZLWK�
UHVSHFW�WR�VWDWH�YDULDEOHV��VDPSOLQJ�ELRSRLQWV��DQG�VR�RQ��*LYHQ�
WKH�WRR�VPDOO��QRQ�UHSUHVHQWDWLYH�VDPSOHV��$&(6�VWXGLHV�H[KLELW�
D� IDOVH�QHJDWLYH�ELDV� WKDW�PDNHV� LW� LPSRVVLEOH� WR�GUDZ�FRQFOX-
VLRQV�DERXW�17'(������KDUP�
� $Q�DGGLWLRQDO�UHSUHVHQWDWLYHQHVV�HUURU�LQ�WKH�$&(6�UH-
VHDUFK�PD\�EH�WKDW�PRVW�86�H[SHULPHQWHUV�XVH�6SUDJXH�'DZOH\�
DQG�QRW�:LVWDU�+DQ�VWUDLQV�RI�UDWV��DV�$&(6�GLG��0RVW�UHVHDUFK-
HUV�VHHP�WR�YLHZ�WKH�$&(6�:LVWHU�+DQ�UDWV�DV�H[SHULPHQWDOO\�
XQDFFHSWDEOH��LQ�SDUW�EHFDXVH�:LVWDU�+DQ�UDWV�DUHOHVV�VXVFHSWLEOH�
WR�FDQFHU�DQG�QDWXUDOO\�KDYH�ORQJHU�OLIHWLPHV��H�J���+D\DNDZD�HW�
DO��� ������=PDURZVNL� HW� DO��� ������.DFHZ�DQG�)HVWLQJ���������
,QGHHG��HYHQ�WKH�$&(6��UHVHDUFKHUV�QRWHG�WKDW�WKH�:LVWDU�+DQ�
UDW�LV�OHVV�VXVFHSWLEOH�WR�FDQFHU��KDV�D�³UHODWLYHO\�ORZ�LQFLGHQFH�
RI�EDFNJURXQG�OXQJ�WXPRUV´��0F'RQDOG�HW�DO����������HYHQ�WKH�
$&(6� DXWKRUV� VD\� WKHLU�:LVWDU�+DQ� UDWV� DUH� ³OHVV� VHQVLWLYH� WR�
FKHPLFDOO\� LQGXFHG� QHRSODVWLF� DQG� QRQ�QHRSODVWLF� RXWFRPHV�´�
FRPSDUHG�ZLWK� )���� DQG� RWKHU� UDWV� VXFK� DV� 6SUDJXH�'DZOH\��
%XW� LI�VR��KRZ�FDQ� WKH�$&(6�DXWKRUV� MXVWLI\� WKHLU�FRQFOXVLRQV�
WKDW�17'(������LV�VDIH��LI�WKH\�XVHG�OHVV�VHQVLWLYH�H[SHULPHQ-
WDO�DQLPDOV��$JDLQ��WKH�ÀDZHG�$&(6�PHWKRGV�DSSHDU�WR�OHDG�WR�
IDOVH�QHJDWLYH� FRQFOXVLRQV�� IDOVH� FRQFOXVLRQV� WKDW�17'(������
GRHV�QRW�FDXVH�FDQFHU��$&(6�GLG�QRW�GR�UHSUHVHQWDWLYH�WHVWLQJ��
WKXV�XQGHUHVWLPDWHG�17'(������KDUP�

Conclusions

 ACES authors fail to rationally justify their conclusions 
WKDW�17'(������ GRHV� QRW� FDXVH� FDQFHU� EHFDXVH� �$�� WKH\� GLG�
QRW�FRUUHFWO\�DQG�FRPSOHWHO\�VWXG\�WKH�PDLQ�FRPSRQHQWV�RI�WKH�
pollutant�WKDW�WKH\�FODLPHG�WR�KDYH�VWXGLHG��GLHVHO�H[KDXVW���%��
they did not use correct methods, likely able to detect most of the 
KDUPIXO�17'(������HIIHFWV��DQG��&��WKH\�GLG�QRW�VWXG\�UHSUH-
sentative exposure subjects�GXULQJ�UHSUHVHQWDWLYH��OLIHWLPH�expo-
sure periods��7KH�$&(6�DXWKRUV�HUU�UHJDUGLQJ��$��EHFDXVH�WKH\�
DWWHPSWHG�WR�HYDOXDWH�OHYHOV�RI�'30�H[SRVXUHV�� WKH�PRVW�KD]-
DUGRXV� SDUW� RI�17'(������� E\� HUURQHRXVO\� VWXG\LQJ� GLIIHUHQW�
122�OHYHOV��LQVWHDG�RI�PHDVXULQJ�'30�OHYHOV�WKHPVHOYHV��7KH\�
DOVR�HUURQHRXVO\�VWXGLHG�RQO\�WRWDO�30�PDVV��LQVWHDG�RI�DOVR�DV-
VHVVLQJ�30�QXPEHU�DQG�VXUIDFH�DUHD���$V�D�UHVXOW��WKH\�VWXGLHG�
LQFRPSOHWH�� WKHUHIRUH� HUURQHRXV� 17'(������ VWDWH� YDULDEOHV��
7KH�$&(6�DXWKRUV�HUU�UHJDUGLQJ��%��EHFDXVH�WKH\�DWWHPSWHG�WR�
HYDOXDWH�'30�KD]DUGV�E\�HUURQHRXVO\�XVLQJ�RQO\�ORZ�SRZHUHG��
VPDOO�VDPSOH�VWXGLHV��$V�D�UHVXOW��WKH\�XVHG�VWDWLVWLFDO�PHWKRGV�
WKDW�ZHUH������WLPHV�WRR�VPDOO�WR�GHWHFW�PRVW�RI�WKH�17'(������
KDUPIXO�HIIHFWV��7KH�$&(6�DXWKRUV� OLNHZLVH�HUU� UHJDUGLQJ� �&��
EHFDXVH� WKH\� VWXGLHG� D� OHVV�VHQVLWLYH� W\SH� RI� H[SHULPHQWDO� UDW�
GXULQJ� WKH� OHDVW�VHQVLWLYH�SHULRGV�RI� WKH� UDWV¶� OLYHV�� UDWKHU� WKDQ�
UHSUHVHQWDWLYH��OLIHWLPH�H[SRVXUHV��DV�WKH\�FODLPHG��$V�D�UHVXOW��
DW� EHVW� WKH�$&(6�DXWKRUV¶� FRQFOXVLRQV�KROG�RQO\� IRU� OHVV�VHQ-
VLWLYH�W\SHV�RI�UDWV��RQO\�IRU�VKRUWHU�WLPH�SHULRGV��DQG�RQO\�IRU�
122�H[SRVXUHV�DQG�QRW�'30��WKH�PRVW�KD]DUGRXV�FRPSRQHQW�RI�
17'(������
� 7RJHWKHU��DOO� WKHVH�ELDVHV�DQG�HUURUV�RI� WKH�$&(6�DX-
WKRUV� VWXG\LQJ� WKH�ZURQJ�RU� LQFRPSOHWH�SROOXWDQWV�� H[SRVXUHV��
H[SHULPHQWDO�VXEMHFWV��VDPSOH�VL]HV��DQG�WLPH�IUDPHV�PHDQ�WKDW�
LQ�DOO�WKHVH�ZD\V��WKH�$&(6�UHVXOWV�H[KLELW�VWURQJ�IDOVH�QHJDWLYH�

ELDVHV��,Q�RWKHU�ZRUGV��HYHQ�EHIRUH�KHDULQJ�WKH�VXSSRVHG�$&(6�
FRQFOXVLRQV��WKH�$&(6�HUURUV�PHDQ�WKDW�WKH\�ZHUH�FHUWDLQ�WR�XQ-
GHUHVWLPDWH�KDUP�FDXVHG�E\�17'(�������0RUHRYHU��WKH�HUURUV�
WKDW�WKH�$&(6�DXWKRUV�PDGH�DUH�QRW�VRSKLVWLFDWHG�RQHV��7KH\�DUH�
WH[WERRN�H[DPSOHV�RI�KRZ�WR�ELDV�VFLHQFH��KRZ�WR�SXUSRUWHGO\�
VKRZ� WKDW� D�KDUPIXO�SROOXWDQW� LV� QRW�KDUPIXO��%RWK� HWKLFV� DQG�
science demand better.
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�����D��������&$/�(3$�
����&DOLIRUQLD�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��&$/�(3$���$SSHQ-
GL[�'�+HDOWK�,PSDFWV�IURP�2Q�5RDG�'LHVHO�9HKLFOHV�������E��6DFUD-
PHQWR��$LU�5HVRXUFHV�%RDUG�RI�&$/�(3$�
����&DUWHU��3HWHU��+HDOWK�+D]DUGV�RI�0RGHUQ�'LHVHO�5HPDLQ�8QNQRZQ��
�������/\RQ��)UDQFH��7RGD\¶V�7UXFNLQJ�
����&DVVHH��)�5���+HURX[��0�(���*HUORIV�1LMODQG��0�(���HW�DO��3DUWLFXODWH�
PDWWHU�EH\RQG�PDVV��5HFHQW�KHDOWK�HYLGHQFH�RQ� WKH�UROH�RI� IUDFWLRQV��
FKHPLFDO� FRQVWLWXHQWV� DQG� VRXUFHV� RI� HPLVVLRQ�� ������� ,QKDO�7R[LFRO�
�����������±���� 
����&OHDQ�$LU�7DVN�)RUFH��&$7)���'LHVHO�DQG�+HDOWK�LQ�$PHULFD��7KH�
/LQJHULQJ�7KUHDW�������D��%RVWRQ��0$��&$7)
����&OHDQ�$LU�7DVN�)RUFH��&$7)���$Q�$QDO\VLV�RI�'LHVHO�$LU�3ROOXWLRQ�
DQG�3XEOLF�+HDOWK�LQ�$PHULFD�������E��%RVWRQ��0$��&$7)�
����&OHDQ�$LU�7DVN�)RUFH��&$7)���'LHVHO�7HFKQRORJ\�6ROXWLRQV���������
%RVWRQ��0$��&$7)�
����&RPPLWWHH�RQ� WKH�0HGLFDO�(IIHFWV�RI�$LU�3ROOXWDQWV� �&20($3���
7KH�0RUWDOLW\�(IIHFWV�RI�/RQJ�7HUP�([SRVXUH�WR�3DUWLFXODWH�$LU�3ROOX-
WLRQ�LQ�WKH�8QLWHG�.LQJGRP��$�5HSRUW�E\�WKH�&RPPLWWHH�RQ�WKH�0HGLFDO�
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(IIHFWV�RI�$LU�3ROOXWDQWV���������/RQGRQ��8�.�
����&RQNOLQ��'�-���.RQJ��0����+(,��+HDOWK�5HYLHZ�&RPPLWWHH��3DUW����
$VVHVVPHQW�RI�3ODVPD�0DUNHUV�DQG�&DUGLRYDVFXODU�5HVSRQVHV�LQ�5DWV�
DIWHU�&KURQLF�([SRVXUH� WR�1HZ�7HFKQRORJ\�'LHVHO�([KDXVW� LQ�$&(6�
%LRDVVD\� �������5HV�5HS�+HDOWK�(II� ,QVW� ������� ��������� GLVFXVVLRQ�
�������
���� &RSHODQG�� &��$LU�4XDOLW\� ,VVXHV� DQG�$QLPDO�$JULFXOWXUH�� �������
:DVKLQJWRQ��'&��&RQJUHVVLRQDO�5HVHDUFK�6HUYLFH��
����&RVWD��/�*���&ROH��7�%���&REXUQ��-���HW�DO��1HXURWR[LFDQWV�DUH�LQ�WKH�
DLU��&RQYHUJHQFH�RI�KXPDQ��DQLPDO��DQG�LQ�YLWUR�VWXGLHV�RQ�WKH�HIIHFWV�RI�
DLU�SROOXWLRQ�RQ�WKH�EUDLQ���������%LR0HG�5HV�,QW����������
����&UXPS��.���9DQ�/DQGLQJKDP��&��(YDOXDWLRQ�RI�DQ�H[SRVXUH�DVVHVV-
PHQW�XVHG�LQ�HSLGHPLRORJLFDO�VWXGLHV�RI�GLHVHO�H[KDXVW�DQG�OXQJ�FDQFHU�
LQ�XQGHUJURXQG�PLQHV���������&ULW�5HY�7R[LFRO�����������±����
����'DQLHOV��0�-���'RPLQLFL��)���6DPHW��-�0���HW�DO��(VWLPDWLQJ�SDUWLF-
XODWH� PDWWHU�PRUWDOLW\� GRVH�UHVSRQVH� FXUYHV� DQG� WKUHVKROG� OHYHOV�� DQ�
DQDO\VLV�RI�GDLO\�WLPH�VHULHV�IRU�WKH����ODUJHVW�8�6��FLWLHV���������$P�-�
(SLGHPLRO������������±����
����'HO¿QR��5�-���6WDLPHU��1���7MRD��7���HW�DO��$LU�SROOXWLRQ�H[SRVXUHV�
DQG�FLUFXODWLQJ�ELRPDUNHUV�RI�HIIHFW�LQ�D�VXVFHSWLEOH�SRSXODWLRQ��FOXHV�WR�
SRWHQWLDO�FDXVDO�FRPSRQHQW�PL[WXUHV�DQG�PHFKDQLVPV���������(QYLURQ�
+HDOWK�3HUVSHFW�������������±�����
����'HQJ��;���/XDQ��4���&KHQ��:���HW� DO��1DQRVL]HG�]LQF�R[LGH�SDUWL-
FOHV�LQGXFH�QHXUDO�VWHP�FHOO�DSRSWRVLV���������1DQRWHFKQRORJ\���������
115101.
����'LHVHO�7HFKQRORJ\�)RUXP��'7)���&OHDQ�'LHVHO�3RZHUV�&DOLIRUQLD¶V�
(FRQRP\�7RGD\��6XVWDLQDEOH�*RRGV�0RYHPHQW�7RPRUURZ���������6DF-
UDPHQWR��&$���'7)���
����'LQHOH\��.���9RW\DNRYD��7�9���5H\QROGV��,�-��=LQF�LQKLELWLRQ�RI�FHOOX-
ODU�HQHUJ\�SURGXFWLRQ��LPSOLFDWLRQV�IRU�PLWRFKRQGULD�DQG�QHXURGHJHQ-
HUDWLRQ���������-�1HXURFKHP�����������±����
����'RPLQLFL��)���'DQLHOV��0���=HJHU��6�/���HW�DO��$LU�SROOXWLRQ�DQG�PRU-
WDOLW\�� HVWLPDWLQJ� UHJLRQDO� DQG� QDWLRQDO� GRVH�UHVSRQVH� UHODWLRQVKLS��
�������-�$PHU�6WDWLVW�$VVRF�����������±���
����'RPLQLFL��)���'DQLHOV��0���0F'HUPRWW��$���HW�DO��0RUWDOLW\�DPRQJ�
5HVLGHQWV�RI����&LWLHV�LQ�5HYLVHG�$QDO\VHV�RI�7LPH�6HULHV�RI�$LU�3RO-
OXWLRQ�DQG�+HDOWK��6SHFLDO�5HSRUW���������%RVWRQ��0$��+HDOWK�(IIHFWV�
Institute. 
����(LQ�'RU��/���=XN��2���'RPDQ\��(��7KRXVDQGV�RI�VDPSOHV�DUH�QHHGHG�
WR�JHQHUDWH�D�UREXVW�JHQH�OLVW�IRU�SUHGLFWLQJ�RXWFRPH�LQ�FDQFHU���������
3URF�1DWO�$FDG�6FL�86$���������������������
���� (QYLURQPHQWDO� 3URWHFWLRQ�$JHQF\� �(3$��� ,QWHJUDWHG� 6FLHQFH�$V-
VHVVPHQW�IRU�3DUWLFXODWH�0DWWHU���������:DVKLQJWRQ��'&��8�6��(3$�
����(QYLURQPHQWDO� 3URWHFWLRQ�$JHQF\� �(3$���'HYHORSPHQW� RI�(PLV-
VLRQ�5DWHV� IRU�+HDY\�'XW\�9HKLFOHV� LQ� WKH�0RWRU�9HKLFOH�(PLVVLRQV�
6LPXODWRU�029(6�������������:DVKLQJWRQ��'&��8�6��(3$�
���� (QYLURQPHQWDO� 3URWHFWLRQ�$JHQF\� �(3$��� 1DWLRQDO�$PELHQW�$LU�
4XDOLW\� 6WDQGDUGV� IRU� 3DUWLFXODWH� 0DWWHU�� )LQDO� 5XOH�� ������� (3$�
�������
����(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\� �(3$���*UHHQKRXVH�*DV�(PLV-
VLRQV� 6WDQGDUGV� DQG� )XHO� (I¿FLHQF\� 6WDQGDUGV� IRU� 0HGLXP�� DQG�
+HDY\�'XW\�(QJLQHV�DQG�9HKLFOHV���������:DVKLQJWRQ��'&��8�6��(3$�
���� (QYLURQPHQWDO� 3URWHFWLRQ�$JHQF\� �(3$��� +HDOWK� (IIHFWV�� 'LHVHO�
([KDXVW�DQG�<RXU�+HDOWK���������:DVKLQJWRQ��'&��8�6��(3$�
���� (QYLURQPHQWDO� 3URWHFWLRQ�$JHQF\�� 1DWLRQDO� &OHDQ� 'LHVHO� &DP-
SDLJQ��(3$�1&'&���7RROV�DQG�5HVRXUFHV�� ��������$QQ�$UERU��0LFK-
LJDQ��(3$�1&'&�
����)UDQFN��8���2GHK��6���:LHGHQVRKOHU��$���HW�DO��7KH�HIIHFW�RI�SDUWLFOH�
VL]H�RQ�FDUGLRYDVFXODU�GLVRUGHUV�WKH�VPDOOHU�WKH�ZRUVH���������6FL�7RWDO�
(QYLURQ��������������±�����
����*HQF��6���=DGHRJOXODUL��=���)XVV��6�+���HW�DO��7KH�DGYHUVH�HIIHFWV�RI�
DLU�SROOXWLRQ�RQ�WKH�QHUYRXV�V\VWHP���������-�7R[LFRO����������������
����*UDQGMHDQ��3��2QO\�2QH�&KDQFH��+RZ�(QYLURQPHQWDO�3ROOXWLRQ�,P-
SDLUV�%UDLQ�'HYHORSPHQW�DQG�+RZ�7R�3URWHFW� WKH�%UDLQV�RI� WKH�1H[W�
*HQHUDWLRQ������������������±���
����*UHHQEDXP��'�6���2¶.HHIH��5�0���6KDLNK��5���HW�DO��+(,�6WDWHPHQW��
6\QRSVLV�RI�5HVHDUFK�5HSRUW������3DUWV��±���(IIHFWV�RI�6XEFKURQLF�([-

SRVXUH�RI�5DWV�DQG�0LFH� WR� ,QKDOHG������&RPSOLDQW�'LHVHO�([KDXVW��
�������+HDOWK�(IIHFWV�,QVWLWXWH�
����+DOOEHUJ��/�0���:DUG��-�%���+HUQDQGH]��&���HW�DO��3DUW����$VVHVVPHQW�
RI�*HQRWR[LFLW\�DQG�2[LGDWLYH�'DPDJH�LQ�5DWV�DIWHU�&KURQLF�([SRVXUH�
WR�1HZ�7HFKQRORJ\�'LHVHO�([KDXVW�LQ�WKH�$&(6�%LRDVVD\���������5HV�
5HS�+HDOWK�(II�,QVW����������������GLVFXVVLRQ��������
����+DOOPD\HU��-���&OHYHODQG��6���7RUUHV��$���HW�DO��*HQHWLF�KHULWDELOLW\�
DQG�VKDUHG�HQYLURQPHQWDO�IDFWRUV�DPRQJ�WZLQ�SDLUV�ZLWK�DXWLVP���������
$UFK�*HQ�3V\FKLDWU\�������������������
����+DPUD��*�%���/DGHQ��)���&RKHQ��$�-���HW�DO��/XQJ�&DQFHU�DQG�([-
SRVXUH�WR�1LWURJHQ�'LR[LGH�DQG�7UDI¿F��$�6\VWHPDWLF�5HYLHZ�DQG�0H-
WD�$QDO\VLV���������(QYLURQ�+HDOWK�3HUVSHFW��
����+DQVHQ��5�:���+DUSHU�� -�0���6WRQH��0�/��� HW� DO��0DQXUH�+DUYHVW-
LQJ�3UDFWLFHV��(IIHFWV�RQ�:DVWH�&KDUDFWHULVWLFV�DQG�5XQRII���������$GD��
2.��8�6��(3$��
����+D\DNDZD��.���0LPXUD��<���7DFKLEDQD��6���HW�DO��6WXG\�IRU�FROOHFWLQJ�
EDFNJURXQG�GDWD�RQ�:LVWDU�+DQQRYHU�UDWV�LQ�JHQHUDO�WR[LFLW\�VWXGLHV²
FRPSDUDWLYH�GDWD�WR�6SUDJXH�'DZOH\�UDWV���������-�7R[LFRO�6FL��������
��������
���� ,QWHJHU�� (PLVVLRQV� /HJLVODWLRQ�� 1RUWK�$PHULFD�� ������� /RQGRQ��
8�.��,QWHJHU�5HVHDUFK�/LPLWHG�
����,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�RQ�&DQFHU��,$5&���0RQRJUDSK��
�������6XPPDU\�RI�'DWD�5HSRUWHG��/\RQV��)UDQFH��:RUOG�+HDOWK�2U-
JDQL]DWLRQ�����
����,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�RQ�&DQFHU��,$5&���'LHVHO�(Q-
JLQH�([KDXVW�&DUFLQRJHQLF���������3UHVV�5HOHDVH�1ƕ�����/\RQV��)UDQFH��
:RUOG�+HDOWK�2UJDQL]DWLRQ�
����-DPHV��6�$���9ROLWDNLV��,���$GODUG��3�$���HW�DO��(OHYDWHG�ODELOH�&X�LV�
DVVRFLDWHG�ZLWK�R[LGDWLYH�SDWKRORJ\�LQ�$O]KHLPHU�GLVHDVH���������)UHH�
5DGLF�%LRO�0HG�����������±����
����-XQJ��&�5���/LQ��<�7���+ZDQJ��%�)��$LU�SROOXWLRQ�DQG�QHZO\�GLDJ-
QRVWLF�DXWLVP�VSHFWUXP�GLVRUGHUV�� D�SRSXODWLRQ�EDVHG�FRKRUW� VWXG\� LQ�
7DLZDQ���������3/R6�2QH�������H������
����.DFHZ��6���)HVWLQJ��0�)�:��5ROH�RI�UDW�VWUDLQ�LQ�WKH�GLIIHUHQWLDO�VHQ-
VLWLYLW\� WR� SKDUPDFHXWLFDO� DJHQWV� DQG� QDWXUDOO\� RFFXUULQJ� VXEVWDQFHV��
�������-�7R[LFRO�(QYLURQ�+HDOWK���������±���
����.DUWKLNH\DQ�� 6���7KRPVRQ�� (�0���.XPDUDWKDVDQ�� 3��� HW� DO��1LWUR-
JHQ�GLR[LGH� DQG�XOWUD¿QH�SDUWLFOHV� GRPLQDWH� WKH�ELRORJLFDO� HIIHFWV� RI�
LQKDOHG� GLHVHO� H[KDXVW� WUHDWHG� E\� D� FDWDO\]HG� GLHVHO� SDUWLFXODWH� ¿OWHU��
�������7R[LFRO�6FL������������±����
����.KDOHN� ,��$���%RXJKHU�7�� /���0HUULWW� 3��0��� HW� DO�� 5HJXODWHG� DQG�
XQUHJXODWHG�HPLVVLRQV�IURP�KLJKZD\�KHDY\�GXW\�GLHVHO�HQJLQHV�FRP-
SO\LQJ� ZLWK� 8�6�� (QYLURQPHQWDO� 3URWHFWLRQ�$JHQF\� ����� HPLVVLRQV�
VWDQGDUGV���������-�$LU�:DVWH�0DQDJ�$VVRF�����������±����
����.LWWHOVRQ��'�%���:DWWV��:�)���-RKQVRQ��-�3���HW�DO��(IIHFW�RI�IXHO�DQG�
OXEH�RLO�VXOIXU�RQ�WKH�SHUIRUPDQFH�RI�D�GLHVHO�H[KDXVW�JDV�FRQWLQXRXVO\�
UHJHQHUDWLQJ�WUDS���������(QYLURQ�6FL�7HFKQRO�������������±�����
����.OHLQHZLHWIHOG��0���0DQ]HO��$���7LW]H�� -��� HW� DO�� 6RGLXP� FKORULGH�
GULYHV�DXWRLPPXQH�GLVHDVH�E\�WKH�LQGXFWLRQ�RI�SDWKRJHQLF�7+���FHOOV��
�������1DWXUH���������������±����
����.OHLQPDQ��0�7���$UDXMR��-�$���1HO��$���HW�DO��,QKDOHG�XOWUD¿QH�SDUWLF-
XODWH�PDWWHU�DIIHFWV�&16�LQÀDPPDWRU\�SURFHVVHV�DQG�PD\�DFW�YLD�0$3�
NLQDVH�VLJQDOLQJ�SDWKZD\V���������7R[LFRO�/HWW������������±�����
����.ULYRVKWR��,�1���5LFKDUGV��-�5���$OEHUWVRQ��7�(���HW�DO��7KH�WR[LFLW\�RI�
GLHVHO�H[KDXVW��,PSOLFDWLRQV�IRU�SULPDU\�FDUH���������-�$P�%RDUG�)DP�
0HG����������±���
����/DGHQ��)���6FKZDUW]��-���6SHL]HU��)�(���HW�DO��5HGXFWLRQ�LQ�¿QH�SDU-
WLFXODWH�DLU�SROOXWLRQ�DQG�PRUWDOLW\��H[WHQGHG�IROORZ�XS�RI�WKH�+DUYDUG�
VL[�FLWLHV�VWXG\���������$P�-�5HVSLU�&ULW�&DUH�0HG������������±����
����/DQSKHDU��%�3���+RUQXQJ��5���.KRXU\��-���HW�DO��/RZ�OHYHO�HQYLURQ-
PHQWDO� OHDG�H[SRVXUH�DQG�FKLOGUHQ¶V� LQWHOOHFWXDO� IXQFWLRQ�� DQ� LQWHUQD-
WLRQDO�SRROHG�DQDO\VLV���������(QYLURQ�+HDOWK�3HUVSHFW�����������������
����/L��1���6LRXWDV��&���&KR��$���HW�DO��8OWUD¿QH�SDUWLFXODWH�SROOXWDQWV�LQ-
GXFH�R[LGDWLYH�VWUHVV�DQG�PLWRFKRQGULDO�GDPDJH���������(QYLURQ�+HDOWK�
3HUVSHFW������������±����
����/L��5���1LQJ��=���&XL��-���HW�DO��8OWUD¿QH�SDUWLFOHV�IURP�GLHVHO�HQJLQHV�
LQGXFH�YDVFXODU�R[LGDWLYH�VWUHVV�YLD�-1.�DFWLYDWLRQ���������)UHH�5DGLF�
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%LRO�0HG�����������±����
����0DNKLMDQL��$���6PLWK��%���7KRUQH��0�&��6FLHQFH�IRU�WKH�9XOQHUDEOH��
6HWWLQJ�5DGLDWLRQ�DQG�0XOWLSOH�([SRVXUHV�6WDQGDUGV�� �������7DNRPD�
3DUN��0'��,QVWLWXWH�IRU�(QHUJ\�DQG�(QYLURQPHQWDO�5HVHDUFK�
����0F'RQDOG��-�'���'R\OH�(LVHOH��0���6HDJUDYH��-���HW�DO��³3DUW����$V-
VHVVPHQW�RI�&DUFLQRJHQLFLW\�DQG�%LRORJLF�5HVSRQVHV�LQ�5DWV�DIWHU�/LIH-
WLPH�,QKDODWLRQ�RI�1HZ�7HFKQRORJ\�'LHVHO�([KDXVW�LQ�WKH�$&(6�%LR-
DVVD\�´�,Q�$GYDQFHG�&ROODERUDWLYH�(PLVVLRQV�6WXG\��$&(6���/LIHWLPH�
&DQFHU�DQG�1RQ�&DQFHU�$VVHVVPHQW�LQ�5DWV�([SRVHG�WR�1HZ�7HFKQRO-
RJ\�'LHVHO�([KDXVW���������+HDOWK�(IIHFWV�,QVWLWXWH�
����0LFKDHOV��'��'RXEW� ,V�7KHLU�3URGXFW��+RZ�,QGXVWU\¶V�$VVDXOW�RQ�
6FLHQFH�7KUHDWHQV�<RXU�+HDOWK���������1<��2[IRUG�8QLYHUVLW\�3UHVV�
����0RQIRUWRQ��&��:HLJKW� RI� WKH� HYLGHQFH� RU�ZDLW� IRU� WKH� HYLGHQFH"�
3URWHFWLQJ�XQGHUJURXQG�PLQHUV� IURP�GLHVHO�SDUWLFXODWH�PDWWHU�� �������
$P�-�3XEOLF�+HDOWK�����������±����
����0RUJDQ��7�(���'DYLV��'�$���,ZDWD��1���HW�DO��*OXWDPDWHUJLF�QHXURQV�
LQ�URGHQW�PRGHOV�UHVSRQG�WR�QDQRVFDOH�SDUWLFXODWH�XUEDQ�DLU�SROOXWDQWV�
LQ�YLYR�DQG�LQ�YLWUR���������(QYLURQ�+HDOWK�3HUVSHFW�������������������
����1HOLQ��7�'���-RVHSK��$�0���*RUU��0�:���HW�DO��'LUHFW�DQG�LQGLUHFW�HI-
IHFWV�RI�SDUWLFXODWH�PDWWHU�RQ�WKH�FDUGLRYDVFXODU�V\VWHP���������7R[LFRO�
/HWW������������±����
���� 2EHUG|UVWHU�� *��� 6KDUS�� =���$WXGRUHL�� 9��� HW� DO�� 7UDQVORFDWLRQ� RI�
LQKDOHG� XOWUD¿QH� SDUWLFOHV� WR� WKH� EUDLQ�� ������� ,QKDO�7R[LFRO� ���������
���±����
���� 2I¿FH� RI� (QYLURQPHQWDO� +HDOWK� +D]DUG�$VVHVVPHQW� �2(++$���
+HDOWK�(IIHFWV�RI�'LHVHO�([KDXVW���������6DFUDPHQWR��&$���2(++$��
����2JGHQ��7�/��'LHVHO�H[KDXVW�DQG�XQGHUJURXQG�PLQHUV�� �������$QQ�
2FFXS�+\J�������������
����3HQW\DOD��6���9HHUUDMX��$���5XJJHUL��-���HW�DO��0LFURVRPDO�&D���ÀX[�
PRGXODWLRQ�DV� LQGLFDWRU�RI�KHDY\�PHWDO� WR[LFLW\�� ������� ,QGLDQ�-�([S�
%LRO�����������±����
����3HWHUV��$���9HURQHVL��%���&DOGHUyQ�*DUFLGXHxDV��/���HW�DO��7UDQVORFD-
WLRQ�DQG�SRWHQWLDO�QHXURORJLFDO�HIIHFWV�RI�¿QH�DQG�XOWUD¿QH�SDUWLFOHV�D�
FULWLFDO�XSGDWH���������3DUW�)LEUH�7R[LFRO�����±���
����3RSH��&�$��,,,��%XUQHWW��5�7���7KXQ��0�-���HW�DO��/XQJ�FDQFHU��FDU-
GLRSXOPRQDU\�PRUWDOLW\��DQG�ORQJ�WHUP�H[SRVXUH�WR�¿QH�SDUWLFXODWH�DLU�
SROOXWLRQ���������-$0$�������������±�����
���� 3RSH��&�$�� ,,,��'RFNHU\��'��+HDOWK� HIIHFWV� RI� ¿QH� SDUWLFXODWH� DLU�
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ES1

Decades of Leadership

(TQO�VJG�ƂTUV�NCY�VQ�RTQVGEV�TKXGTU�HTQO�VJG�KORCEV�QH�IQNF�OKPKPI�KP�������VQ�FGECFGU�QH�
YQTM�VQ�ƂIJV�UOQI��VJG�)QNFGP�5VCVG�JCU�UGV�VJG�PCVKQPCN�s�CPF�KPVGTPCVKQPCN�s�UVCPFCTF�
HQT�GPXKTQPOGPVCN�RTQVGEVKQP��%CNKHQTPKC�RWUJGU�QNF�DQWPFCTKGU��GPEQWPVGTU�PGY�QPGU��
CPF�ƂIWTGU�QWV�YC[U�VQ�DTGCM�VJTQWIJ�VJQUG�CU�YGNN��
6JKU�KU�RCTV�QH�VJG�TGCUQP�YJ[�%CNKHQTPKC�JCU�ITQYP�
VQ�DGEQOG�DQVJ�VJG��VJ�NCTIGUV�GEQPQO[�KP�VJG�
YQTNF��CPF�JQOG�VQ�UQOG�QH�VJG�YQTNFoU�UVTQPIGUV�
GPXKTQPOGPVCN�RTQVGEVKQPU��#PF��YG�JCXG�UGGP�QWT�
RTQITCOU�CPF�RQNKEKGU�CFQRVGF�D[�QVJGTU�CU�VJG[�UGGM�
VQ�RTQVGEV�RWDNKE�JGCNVJ�CPF�VJG�GPXKTQPOGPV�
%CNKHQTPKCoU�CRRTQCEJ�VQ�ENKOCVG�EJCPIG�EJCPPGNU�
CPF�EQPVKPWGU�VJKU�URKTKV�QH�KPPQXCVKQP��KPENWUKQP��CPF�
UWEEGUU��6JG������VCTIGV�QH����RGTEGPV�GOKUUKQPU�
TGFWEVKQPU�DGNQY������NGXGNU�IWKFGU�VJKU�5EQRKPI�2NCP��
CU�VJG�GEQPQO[�GXQNXGU�VQ�TGFWEG�ITGGPJQWUG�ICU�

)*)��GOKUUKQPU�KP�GXGT[�UGEVQT��+V�CNUQ�FGOQPUVTCVGU�
VJCV�YG�CTG�FQKPI�QWT�RCTV�KP�VJG�INQDCN�GHHQTV�WPFGT�
VJG�2CTKU�#ITGGOGPV�VQ�TGFWEG�)*)U�CPF�NKOKV�INQDCN�
VGORGTCVWTG�TKUG�DGNQY���FGITGGU�%GNUKWU�KP�VJKU�EGPVWT[��
%CNKHQTPKCoU������%NKOCVG�%JCPIG�5EQRKPI�2NCP��6JG�
5VTCVGI[�HQT�#EJKGXKPI�%CNKHQTPKCoU������)TGGPJQWUG�
)CU�6CTIGV�
2NCP��DWKNFU�QP�VJG�UVCVGoU�UWEEGUUGU�VQ�FCVG��RTQRQUKPI�VQ�UVTGPIVJGP�OCLQT�
RTQITCOU�VJCV�JCXG�DGGP�C�JCNNOCTM�QH�UWEEGUU��YJKNG�HWTVJGT�KPVGITCVKPI�GHHQTVU�VQ�TGFWEG�
DQVJ�)*)U�CPF�CKT�RQNNWVKQP��%CNKHQTPKCoU�ENKOCVG�GHHQTVU�YKNN�

• .QYGT�)*)�GOKUUKQPU�QP�C�VTCLGEVQT[�VQ�CXQKF�VJG�YQTUV�KORCEVU�QH�ENKOCVG�EJCPIG�
• 5WRRQTV�C�ENGCP�GPGTI[�GEQPQO[�YJKEJ�RTQXKFGU� 
� OQTG�QRRQTVWPKVKGU�HQT�CNN�%CNKHQTPKCPU�
• 2TQXKFG�C�OQTG�GSWKVCDNG�HWVWTG�YKVJ�IQQF�LQDU� 
� CPF�NGUU�RQNNWVKQP�HQT�CNN�EQOOWPKVKGU�
• +ORTQXG�VJG�JGCNVJ�QH�CNN�%CNKHQTPKCPU�D[�TGFWEKPI�CKT�CPF�YCVGT� 
� RQNNWVKQP�CPF�OCMKPI�KV�GCUKGT�VQ�DKMG�CPF�YCNM��CPF
• /CMG�%CNKHQTPKC�CP�GXGP�DGVVGT�RNCEG�VQ�NKXG��YQTM��CPF�RNC[� 
� D[�KORTQXKPI�QWT�PCVWTCN�CPF�YQTMKPI�NCPFU�

2%  Recycling & Waste

California Carbon Emissions

2015 Total Emissions
440.4 MMTCO2e

11%  Electricity Generation

23%  Industrial

8%  Agriculture

39%  Transportation

In State

8%  Electricity Generation
Imports

5%  Commercial 
       & Residential

4%  High-GWP

Governor Brown signs SB 32 recommitting  
California’s efforts to curb climate change.

California Carbon Emissions
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ES2

!e Climate Imperative – We Must Act

The evidence that the climate is changing is undeniable. As 
GXKFGPEG�OQWPVU��VJG�UEKGPVKƂE�TGEQTF�QPN[�DGEQOGU�OQTG�
FGƂPKVKXG�– and makes clear the need to take additional action now.
+P�%CNKHQTPKC��CU�KP�VJG�TGUV�QH�VJG�YQTNF��ENKOCVG�EJCPIG�KU�EQPVTKDWVKPI�VQ�CP�GUECNCVKQP�QH�
UGTKQWU�RTQDNGOU��KPENWFKPI�TCIKPI�YKNFƂTGU��EQCUVCN�GTQUKQP��FKUTWRVKQP�QH�YCVGT�UWRRN[��

VJTGCVU�VQ�CITKEWNVWTG��URTGCF�QH�
KPUGEV�DQTPG�FKUGCUGU��CPF�EQPVKPWKPI�
JGCNVJ�VJTGCVU�HTQO�CKT�RQNNWVKQP��
6JG�FTQWIJV�VJCV�RNCIWGF�%CNKHQTPKC�
HQT�[GCTU�FGXCUVCVGF�VJG�UVCVGoU�
CITKEWNVWTCN�CPF�TWTCN�EQOOWPKVKGU��
NGCXKPI�UQOG�QH�VJGO�YKVJ�PQ�
FTKPMKPI�YCVGT�CV�CNN��+P������CNQPG��
VJG�FTQWIJV�EQUV�CITKEWNVWTG�KP�VJG�
%GPVTCN�8CNNG[�CP�GUVKOCVGF������
DKNNKQP��CPF�OQTG�VJCP��������LQDU��
.CUV�YKPVGT��VJG�FTQWIJV�YCU�DTQMGP�
D[�TGEQTF�DTGCMKPI�TCKPU��YJKEJ�NGF�VQ�
ƃQQFKPI�VJCV�VQTG�VJTQWIJ�HTGGYC[U��
VJTGCVGPGF�TWTCN�EQOOWPKVKGU��CPF�
KUQNCVGF�EQCUVCN�CTGCU��6JKU�[GCT��
%CNKHQTPKC�GZRGTKGPEGF�VJG�FGCFNKGUV�

YKNFƂTGU�KP�KVU�JKUVQT[��%NKOCVG�EJCPIG�KU�OCMKPI�GXGPVU�NKMG�VJGUG�OQTG�HTGSWGPV��OQTG�
ECVCUVTQRJKE�CPF�OQTG�EQUVN[��%NKOCVG�EJCPIG�KORCEVU�CNN�%CNKHQTPKCPU��CPF�VJG�KORCEVU�
CTG�QHVGP�FKURTQRQTVKQPCVGN[�DQTPG�D[�VJG�UVCVGoU�OQUV�XWNPGTCDNG�CPF�FKUCFXCPVCIGF�
RQRWNCVKQPU�

is already experiencing

CLIMATE CHANGE
the impacts of

CALIFORNIA

WILDFIRES

HEAT WAVES

RISING 
SEA LEVELS

DROUGHT

REDUCED
SNOWPACK

IN 2015 THE DROUGHT COST THE 
AGRICULTURE INDUSTRY IN THE
CENTRAL VALLEY AN ESTIMATED

$2.7 BILLION & 20,000 JOBS
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ES3

California is on Track – But !ere is More to Do

#NVJQWIJ�VJG�%CNKHQTPKC�)NQDCN�9CTOKPI�5QNWVKQPU�#EV�QH������s�CNUQ�MPQYP�CU�#$�
���s�OCTMGF�VJG�DGIKPPKPI�QH�CP�KPVGITCVGF�ENKOCVG�EJCPIG�RTQITCO��%CNKHQTPKC�JCU�
JCF�RTQITCOU�VQ�TGFWEG�)*)�GOKUUKQPU�HQT�FGECFGU��6JG�UVCVGoU�GPGTI[�GHƂEKGPE[�
TGSWKTGOGPVU��4GPGYCDNG�2QTVHQNKQ�5VCPFCTF��CPF�ENGCP�ECT�UVCPFCTFU�JCXG�TGFWEGF� 
CKT�RQNNWVKQP�CPF�UCXGF�EQPUWOGTU�OQPG[��YJKNG�CNUQ�NQYGTKPI�)*)�GOKUUKQPU��

#$����UGV�%CNKHQTPKCoU�ƂTUV�)*)�VCTIGV�ECNNGF�QP�VJG�UVCVG�VQ�TGFWEG�GOKUUKQPU�VQ������
NGXGNU�D[�������%CNKHQTPKC�KU�QP�VTCEM�VQ�GZEGGF�KVU������ENKOCVG�VCTIGV��YJKNG�VJG�GEQPQO[�
EQPVKPWGU�VQ�ITQY��5KPEG�VJG�NCWPEJ�QH�OCP[�QH�VJG�UVCVGoU�OCLQT�ENKOCVG�RTQITCOU��KPENWFKPI�
%CR�CPF�6TCFG��GEQPQOKE�ITQYVJ�KP�%CNKHQTPKC�JCU�EQPUKUVGPVN[�QWVRCEGF�GEQPQOKE�ITQYVJ�
KP�VJG�TGUV�QH�VJG�EQWPVT[��6JG�UVCVGoU�CXGTCIG�CPPWCN�ITQYVJ�TCVG�JCU�DGGP�FQWDNG�VJG�
PCVKQPCN�CXGTCIG�s�CPF�TCPMU�UGEQPF�KP�VJG�
EQWPVT[�UKPEG�%CR�CPF�6TCFG�VQQM�GHHGEV�
KP�������+P�UJQTV��%CNKHQTPKC�JCU�UWEEGGFGF�
KP�TGFWEKPI�)*)�GOKUUKQPU�YJKNG�CNUQ�
FGXGNQRKPI�C�ENGCPGT��TGUKNKGPV�GEQPQO[�VJCV�
WUGU�NGUU�GPGTI[�CPF�IGPGTCVGU�NGUU�RQNNWVKQP�
+ORQTVCPVN[��VJG�5VCVGoU������CPF������VCTIGVU�
JCXG�PQV�DGGP�UGV�KP�KUQNCVKQP��6JG[�TGRTGUGPV�
DGPEJOCTMU��EQPUKUVGPV�YKVJ�RTGXCKNKPI�ENKOCVG�
UEKGPEG��EJCTVKPI�CP�CRRTQRTKCVG�VTCLGEVQT[�
HQTYCTF�VJCV�KU�KP�NKPG�YKVJ�%CNKHQTPKCoU�TQNG�KP�
UVCDKNK\KPI�INQDCN�YCTOKPI�DGNQY�FCPIGTQWU�
VJTGUJQNFU��#U�YG�EQPUKFGT�GHHQTVU�VQ�TGFWEG�
GOKUUKQPU�VQ�OGGV�VJG�5VCVGoU�PGCT�VGTO�
TGSWKTGOGPVU��YG�OWUV�FQ�UQ�YKVJ�CP�G[G�
VQYCTF�TGFWEVKQPU�PGGFGF�DG[QPF������� 
6JG�2CTKU�#ITGGOGPV�s�YJKEJ�ECNNU�HQT�NKOKVKPI�
INQDCN�YCTOKPI�VQ�YGNN�DGNQY���FGITGGU�
%GNUKWU�CPF�RWTUWKPI�GHHQTVU�VQ�NKOKV�KV�VQ� 
����FGITGGU�%GNUKWU�s�HTCOGU�QWT� 
RCVJ�HQTYCTF�
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California’s Path to 2030

'ZGEWVKXG�1TFGT�$�������CPF�5$����GZVGPFGF�VJG�IQCNU�QH�#$����CPF�UGV�C������IQCN�QH�
TGFWEKPI�GOKUUKQPU����RGTEGPV�HTQO������NGXGNU��6JKU�CEVKQP�MGGRU�%CNKHQTPKC�QP�VCTIGV�VQ�

CEJKGXG�VJG�NGXGN�QH�TGFWEVKQPU�UEKGPVKUVU�
UC[�KU�PGEGUUCT[�VQ�OGGV�VJG�2CTKU�
#ITGGOGPV�IQCNU��6JKU�KU�CP�CODKVKQWU�
IQCN�s�ECNNKPI�QP�VJG�5VCVG�VQ�FQWDNG�
VJG�TCVG�QH�GOKUUKQPU�TGFWEVKQPU��
0GXGTVJGNGUU��KV�KU�CP�CEJKGXCDNG�IQCN�
6JKU�2NCP�GUVCDNKUJGU�C�RCVJ�VJCV�YKNN�
IGV�%CNKHQTPKC�VQ�KVU������VCTIGV��)KXGP�
QWT�CODKVKQWU�IQCNU��VJKU�2NCP�KU�DWKNV�
QP�WPRTGEGFGPVGF�QWVTGCEJ�CPF�
EQQTFKPCVKQP��1XGT����UVCVG�CIGPEKGU�
EQNNCDQTCVGF�VQ�RTQFWEG�VJG�2NCP��
KPHQTOGF�D[����UVCVG�CIGPE[�URQPUQTGF�
YQTMUJQRU�CPF�OQTG�VJCP�����RWDNKE�
EQOOGPVU��6JG�DTQCF�TCPIG�QH�UVCVG�
CIGPEKGU�KPXQNXGF�TGƃGEVU�VJG�EQORNGZ�
PCVWTG�QH�CFFTGUUKPI�ENKOCVG�EJCPIG��
CPF�VJG�PGGF�VQ�YQTM�CETQUU�KPUVKVWVKQPCN�

DQWPFCTKGU�CPF�VTCFKVKQPCN�GEQPQOKE�UGEVQTU�VQ�GHHGEVKXGN[�TGFWEG�)*)�GOKUUKQPU��#U�RCTV�
QH�VJG�2NCP�FGXGNQROGPV��CNVGTPCVKXG�UVTCVGIKGU�YGTG�EQPUKFGTGF�CPF�GXCNWCVGF��TCPIKPI�
HTQO�ECTDQP�VCZGU�VQ�KPFKXKFWCN�HCEKNKV[�ECRU�VQ�TGN[KPI�UQNGN[�QP�UGEVQT�URGEKƂE�TGIWNCVKQPU��
+P�CFFKVKQP��GHHQTVU�YGTG�OCFG�VQ�GPUWTG�VJCV�VJG�2NCP�YQWNF�DGPGƂV�CNN�%CNKHQTPKCPU��6Q�VJKU�
GPF��VJG�'PXKTQPOGPVCN�,WUVKEG�#FXKUQT[�%QOOKVVGG�
',#%���C�.GIKUNCVKXGN[�ETGCVGF�CFXKUQT[�
DQF[��EQPXGPGF�CNOQUV����EQOOWPKV[�OGGVKPIU�VJTQWIJQWV�%CNKHQTPKC�VQ�FKUEWUU�VJG�ENKOCVG�
UVTCVGI[��CPF�JGNF����OGGVKPIU�QH�KVU�QYP�VQ�RTQXKFG�TGEQOOGPFCVKQPU�QP�VJG�2NCP��
6JKU�2NCP�FTCYU�HTQO�VJG�GZRGTKGPEGU�KP�FGXGNQRKPI�CPF�KORNGOGPVKPI�RTGXKQWU�RNCPU�
VQ�RTGUGPV�C�RCVJ�VQ�TGCEJKPI�%CNKHQTPKCoU������)*)�TGFWEVKQP�VCTIGV��6JG�2NCP�KU�C�

RCEMCIG�QH�GEQPQOKECNN[�XKCDNG�CPF�
VGEJPQNQIKECNN[�HGCUKDNG�CEVKQPU�VQ�PQV�
LWUV�MGGR�%CNKHQTPKC�QP�VTCEM�VQ�CEJKGXG�
KVU������VCTIGV��DWV�UVC[�QP�VTCEM�
HQT�C�NQY��VQ�\GTQ�ECTDQP�GEQPQO[�
D[�KPXQNXKPI�GXGT[�RCTV�QH�VJG�UVCVG��
'XGT[�UGEVQT��GXGT[�NQECN�IQXGTPOGPV��
GXGT[�TGIKQP��GXGT[�TGUKFGPV�KU�RCTV�
QH�VJG�UQNWVKQP��6JG�2NCP�WPFGTUEQTGU�
VJCV�VJGTG�KU�PQ�UKPING�UQNWVKQP�DWV�
TCVJGT�C�DCNCPEGF�OKZ�QH�UVTCVGIKGU�
VQ�CEJKGXG�VJG�)*)�VCTIGV��6JKU�2NCP�
JKIJNKIJVU�VJG�HCEV�VJCV�C�DCNCPEGF�
OKZ�QH�UVTCVGIKGU�RTQXKFGU�%CNKHQTPKC�
YKVJ�VJG�ITGCVGUV�NGXGN�QH�EGTVCKPV[�KP�
OGGVKPI�VJG�VCTIGV�CV�C�NQY�EQUV�YJKNG�
CNUQ�KORTQXKPI�RWDNKE�JGCNVJ��KPXGUVKPI�

KP�FKUCFXCPVCIGF�CPF�NQY�KPEQOG�EQOOWPKVKGU��RTQVGEVKPI�EQPUWOGTU��CPF�UWRRQTVKPI�
GEQPQOKE�ITQYVJ��LQDU�CPF�GPGTI[�FKXGTUKV[��5WEEGUUHWN�KORNGOGPVCVKQP�QH�VJKU�2NCP�TGNKGU��
KP�RCTV��QP�NQPI�VGTO�HWPFKPI�RNCPU�VQ�KPHQTO�HWVWTG�CRRTQRTKCVKQPU�PGEGUUCT[�VQ�CEJKGXG�
%CNKHQTPKCoU�NQPI�VGTO�VCTIGVU�
 

SOURCE: ADVANCED ENERGY ECONOMY

employing 500,000 Californians

MORE THAN THE MOTION PICTURE
& AGRICULTURAL INDUSTRIES COMBINED

CREATING
31,000 DIRECT JOBS &
57,000 INDIRECT JOBS

+
#1 IN CLEAN ENERGY JOBS

California is

GENERATED 
renewable energy projects 

FROM 2002-2015 SAN JOAQUIN VALLEY

$11.6 BILLION
in economic activity

Double building efficiency

50% renewable power

More clean, renewable fuels

Cleaner zero or near-zero emission 
cars, trucks, and buses

Walkable/Bikeable communities 
with transit 

Cleaner freight and goods movement

Slash potent “super-pollutants” from dairies, 
landfills and refrigerants

Cap emissions from transportation, industry, 
natural gas, and electricity

Invest in communities to reduce emissions

California’s ClimatE PoliCy Portfolio
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California’s Climate Vision

Create Inclusive Policies and Broad Support for Clean Technologies
4GOCTMCDNG�RTQITGUU�QXGT�VJG�RCUV����[GCTU�JCU�RWV�
VJG�INQDCN�GPGTI[�CPF�VTCPURQTVCVKQP�UGEVQT�QP�C�
VTCPUHQTOCVKXG�RCVJ�VQ�ENGCPGT�GPGTI[��(CT�QWVRCEKPI�
RTGXKQWU�RTGFKEVKQPU��VQFC[�UQNCT�CPF�YKPF�RQYGT�CTG�
QHVGP�NGUU�GZRGPUKXG�VJCP�EQCN�QT�PCVWTCN�ICU��CPF�VJG[�
PQY�EQORTKUG�VJG�OCLQTKV[�QH�INQDCN�KPXGUVOGPV�KP�
VJG�RQYGT�UGEVQT��'NGEVTKE�XGJKENG�DCVVGT[�EQUVU�JCXG�
VWODNGF�GXGP�OQTG�SWKEMN[�VJCP�UQNCT�EQUVU��YJKNG�
RGTHQTOCPEG�JCU�KORTQXGF�FTCOCVKECNN[��CPF�VJG�CWVQ�
KPFWUVT[�KU�EQOOKVVGF�VQ�CP�GNGEVTKE�HWVWTG��
%CNKHQTPKCoU�RQNKEKGU�JCXG�ETGCVGF�OCTMGVU�HQT�GPGTI[�
GHƂEKGPE[��GPGTI[�UVQTCIG��NQY�ECTDQP�HWGNU��TGPGYCDNG�
RQYGT�s�KPENWFKPI�WVKNKV[�UECNG�CPF�TGUKFGPVKCN�UECNG�
UQNCT�s�CPF�\GTQ�GOKUUKQP�XGJKENGU��1WT�EQORCPKGU�CTG�
VJTKXKPI��OCMKPI�VJQUG�OCTMGVU�ITQY��%CNKHQTPKC�KU�JQOG�
VQ�PGCTN[�JCNH�QH�VJG�\GTQ�GOKUUKQP�XGJKENGU�KP�VJG�7�5���
���RGTEGPV�QH�0QTVJ�#OGTKECP�ENGCP�HWGNU�KPXGUVOGPVU��
VJG�YQTNFoU�DGUV�MPQYP�GNGEVTKE�ECT�OCPWHCEVWTGT��CPF�
VJG�YQTNFoU�NGCFKPI�TKFG�UJCTKPI�UGTXKEGU��%CNKHQTPKC�KU�HWTVJGT�CFXCPEKPI�GHƂEKGPV�NCPF�WUG�
RQNKEKGU�VJCV�TGFWEG�CWVQ�FGRGPFGPE[��#NVQIGVJGT��YGoTG�WPNGCUJKPI�PQPNKPGCT�VTCPUKVKQPU�
VQ�ENGCP�GPGTI[�CPF�ENGCP�VTCPURQTVCVKQP�VGEJPQNQIKGU�VJCV�YKNN�RWV�%CNKHQTPKC�QP�VJG�RCVJ�
VQ�OGGVKPI�QWT������VCTIGV�CPF�VJG�IQCNU�QH�VJG�2CTKU�#ITGGOGPV�
%CNKHQTPKC�RQNKE[OCMKPI�JCU�UWEEGGFGF�VJTQWIJ�VJQWIJVHWN�RNCPPKPI��DQNUVGTGF�D[�CP�QRGP�
RWDNKE�RTQEGUU�VJCV�UQNKEKVU�VJG�DGUV�KFGCU�HTQO�C�YKFG�CTTC[�QH�UQWTEGU��CPF�D[�KPVGITCVKPI�
GHHGEVKXG�TGIWNCVKQP�YKVJ�VCTIGVGF�KPXGUVOGPVU�VQ�RTQXKFG�DTQCF�OCTMGV�UWRRQTV�HQT�ENGCP�
VGEJPQNQIKGU��#�MG[�GNGOGPV�QH�%CNKHQTPKCoU�CRRTQCEJ�EQPVKPWGU�VQ�DG�ECTGHWN�OQPKVQTKPI�CPF�
TGRQTVKPI�QP�VJG�TGUWNVU�QH�QWT�RTQITCOU�CPF�C�YKNNKPIPGUU�VQ�OCMG�OKF�EQWTUG�CFLWUVOGPVU��
#U�VJG�5VCVG�NQQMU�VQ������CPF�DG[QPF��CNN�UGEVQTU�QH�VJG�GEQPQO[�OWUV�DGPGƂV�HTQO�VJGUG�
KFGCU�VQ�ETGCVG�C�PGY�CPF�DGVVGT�HWVWTG�

OF TOTAL U.S. INVESTMENT IN
CLEAN  TRANSPORTATION

50%
OF THE ZEVs
IN THE U.S.

California is home to

OF NORTH AMERICAN 

40%
INVESTMENTS
CLEAN FUEL

&&
90%
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PROJECTIONS

20132011 2015 2019 20212017 20252023
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500,000

1 M
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2 M

2.5 M

3 M

3.5 M

Navigant Research
Bloomberg New 
Energy Finance

U.S. Energy 
Information 
Administration

Minimum 
Compliance 
Scenario

Historical Data

Edison Electric 
Institute

Experience has 
shown clean 
ÌiV�����}Þ�>�`�
markets continue 
to outpace 
expectations.

CumulativE California ZEv salEs ProjECtions
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6JG�DGPGƂVU�QH�KPPQXCVKXG�VGEJPQNQIKGU�PGGF�VQ�TGCEJ�
CNN�TGUKFGPVU�CPF�DWUKPGUUGU��#KT�RQNNWVKQP�TGFWEVKQPU�
CPF�VJG�CUUQEKCVGF�JGCNVJ�DGPGƂVU�UJQWNF�DG�VCTIGVGF�
VQ�EQOOWPKVKGU�YJGTG�VJG[�CTG�PGGFGF�OQUV��#NN�
%CNKHQTPKCPU�PGGF�CEEGUU�VQ�ENGCP�VTCPURQTVCVKQP�
QRVKQPU�VJCV�GPCDNG�JGCNVJ[�EQOOWPKVKGU�VQ�FGXGNQR�
CPF�VJTKXG��KPENWFKPI�YCNMKPI��E[ENKPI��VTCPUKV��TCKN��CPF�
ENGCP�XGJKENG�QRVKQPU��
#NVJQWIJ�)*)�TGFWEVKQPU�ECP�JGNR�VQ�TGFWEG�JCTOHWN�
CKT�RQNNWVKQP��%CNKHQTPKC�OWUV�EQPEWTTGPVN[�GORNQ[�
QVJGT�UVTCVGIKGU�VQ�CEEGNGTCVG�TGFWEVKQPU�QH�RQNNWVCPVU�
HTQO�NCTIG�KPFWUVTKCN�UQWTEGU�VJCV�CFXGTUGN[�KORCEV�
EQOOWPKVKGU��0GYN[�RCUUGF�#$�����UVTGPIVJGPU�
GZKUVKPI�ETKVGTKC�CPF�VQZKE�CKT�RQNNWVCPV�RTQITCOU�CPF�
QWT�RCTVPGTUJKRU�YKVJ�NQECN�CKT�FKUVTKEVU�VQ�HWTVJGT�TGFWEG�
JCTOHWN�CKT�RQNNWVCPVU�CPF�RTQVGEV�EQOOWPKVKGU��/QTG�
HWPFCOGPVCNN[��#$�����GUVCDNKUJGU�C�EQORTGJGPUKXG�
UVCVGYKFG�RTQITCO�s�VJG�ƂTUV�QH�KVU�MKPF�s�VQ�CFFTGUU�CKT�
RQNNWVKQP�YJGTG�KV�OCVVGTU�OQUV��KP�PGKIJDQTJQQFU�YKVJ�
VJG�OQUV�JGCXKN[�RQNNWVGF�CKT�

California’s goals

%CNKHQTPKCoU�GPXKTQPOGPVCN�LWUVKEG�CPF�GSWKV[�OQXGOGPV�KU�GUVCDNKUJKPI�C�DNWGRTKPV�HQT�
VJG�PCVKQP�CPF�YQTNF��6JG�5VCVG�KU�RKQPGGTKPI�VCTIGVGF�GPXKTQPOGPVCN�CPF�GEQPQOKE�
FGXGNQROGPV�RTQITCOU�VQ�JGNR�VJQUG�OQUV�KP�PGGF��5Q�HCT��JCNH�QH�CNN�%CNKHQTPKC�%NKOCVG�
+PXGUVOGPVU��UVGOOKPI�HTQO�VJG�5VCVGoU�%CR�CPF�6TCFG�2TQITCO��JCXG�DGGP�WUGF�VQ�
RTQXKFG�DGPGƂVU�KP�VJG����RGTEGPV�QH�%CNKHQTPKC�EQOOWPKVKGU�VJCV�CTG�OQUV�FKUCFXCPVCIGF�
D[�GPXKTQPOGPVCN�CPF�UQEKQ�GEQPQOKE�DWTFGPU��$[�KPETGCUKPIN[�GPICIKPI�YKVJ��CPF�
KPXGUVKPI�KP��VJGUG�EQOOWPKVKGU�s�KPXGUVKPI�KP�VGEJPKECN�CUUKUVCPEG�TGUQWTEGU��JQNFKPI�
NKUVGPKPI�UGUUKQPU��KORTQXKPI�QWT�RTQITCOU��CPF�CEEGNGTCVKPI�QWT�GHHQTVU�VQ�DTKPI�VJG�
ENGCPGUV�VGEJPQNQIKGU�VQ�OCUU�OCTMGV�s�CNN�%CNKHQTPKC�TGUKFGPVU�ECP�JCXG�ENGCP�CKT�VQ�
DTGCVJG��ENGCP�YCVGT�VQ�FTKPM��CPF�QRRQTVWPKVKGU�VQ�RCTVKEKRCVG�KP�VJG�ENGCPGT�GEQPQO[�

SAVE WATERMAKE CALIFORNIA
MORE RESILIENT

CREATE JOBSSUPPORT 
VULNERABLE

COMMUNITIES

TRANSFORM TO A 
CLEAN ENERGY ECONOMY

GIVE CONSUMERS 
CLEAN ENERGY CHOICES

aChiEving suCCEss in Equity and aCCEss

• %QPVKPWG�VQ�GPICIG�NQECN�QTICPK\CVKQPU�CPF�KPXGUV�KP�FKUCFXCPVCIGF� 
� EQOOWPKVKGU�VQ�GPUWTG�DTQCF�CEEGUU�VQ�ENGCP�VGEJPQNQIKGU�
• 'PUWTG�CKT�RQNNWVKQP�TGFWEVKQPU�JCRRGP�YJGTG�VJG[�CTG�PGGFGF�VJG�OQUV�
• +PVGITCVG�CETQUU�RTQITCOU�CPF�CIGPEKGU�VQ�GPUWTG�EQORNGOGPVCT[�RQNKEKGU� 
� RTQXKFG�OCZKOWO�DGPGƂVU�VQ�FKUCFXCPVCIGF�EQOOWPKVKGU�
• +ORNGOGPV�%CNKHQTPKC�'PGTI[�%QOOKUUKQP�CPF�%#4$�TGEQOOGPFCVKQPU� 
� VQ�QXGTEQOG�DCTTKGTU�VQ�ENGCP�GPGTI[�CPF�ENGCP�VTCPURQTVCVKQP�QRVKQPU�HQT� 
� NQY�KPEQOG�TGUKFGPVU�
• 2TQXKFG�GPGTI[�GHƂEKGPV�CHHQTFCDNG�JQWUKPI�PGCT�LQD�EGPVGTU�CPF�VTCPUKV��CPF
• +ORNGOGPV�#$�����VQ�FTCOCVKECNN[�KORTQXG�CKT�SWCNKV[�KP�NQECN�EQOOWPKVKGU� 
� VJTQWIJ�VCTIGVGF�CEVKQP�RNCPU�

lEgislativE lEadErshiP on ClimatE

6JG�%CNKHQTPKC�.GIKUNCVWTG�JCU�UJCRGF�VJG�5VCVGoU�
ENKOCVG�EJCPIG�RTQITCO��UGVVKPI�QWV�ENGCT�RQNKE[�
QDLGEVKXGU�QXGT�VJG�PGZV�FGECFG�
• ����TGFWEVKQP�KP�)*)�GOKUUKQPU�D[������
• ����TGPGYCDNG�GNGEVTKEKV[�
• &QWDNG�GPGTI[�GHƂEKGPE[�UCXKPIU�
• 5WRRQTV�HQT�ENGCP�ECTU�
• +PVGITCVG�NCPF�WUG��VTCPUKV��CPF�CHHQTFCDNG� 
� JQWUKPI�VQ�EWTD�CWVQ�VTKRU�
• 2TKQTKVK\G�FKTGEV�TGFWEVKQPU�
• +FGPVKH[�CKT�RQNNWVKQP��JGCNVJ��CPF�UQEKCN� 
� DGPGƂVU�QH�ENKOCVG�RQNKEKGU�
• 5NCUJ�pUWRGT�RQNNWVCPVUq�
• 2TQVGEV�CPF�OCPCIG�PCVWTCN�CPF�YQTMKPI�NCPFU�
• +PXGUV�KP�FKUCFXCPVCIGF�EQOOWPKVKGU��CPF
• 5VTQPI�UWRRQTV�HQT�%CR�CPF�6TCFG�

Additional Documentation Attachment to Comment 2-F1 
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Enhance Industrial Efficiency & Competitiveness

%CNKHQTPKC�NGCFU�VJG�EQWPVT[�KP�OCPWHCEVWTKPI�CPF�KPFWUVTKCN�GHƂEKGPE[��(QT�GXGT[�FQNNCT�
URGPV�QP�GNGEVTKEKV[��QWT�OCPWHCEVWTGTU�RTQFWEG����RGTEGPV�OQTG�XCNWG�VJCP�VJG�PCVKQPCN�
CXGTCIG��#PF�VJG�GHƂEKGPE[�QH�%CNKHQTPKC�KPFWUVT[�EQPVKPWGU�VQ�ITQY�CV�TCVGU�HCUVGT�VJCP�VJG�
PCVKQPCN�CXGTCIG��*KIJ�GHƂEKGPE[�TCVGU��EQWRNGF�YKVJ�VJG�%CR�CPF�6TCFG�2TQITCOoU�ƂTO�
GOKUUKQP�ECR��CNNQY�GEQPQOKE�CEVKXKV[�VQ�KPETGCUG�YKVJQWV�
EQTTGURQPFKPI�KPETGCUGU�KP�)*)�GOKUUKQPU��+P�QVJGT�YQTFU��
VJG�OQTG�%CNKHQTPKC�RTQFWEGU��VJG�DGVVGT�KV�KU�HQT�VJG�RNCPGV��
/CKPVCKPKPI�CPF�GZVGPFKPI�QWT�UWEEGUUHWN�RTQITCOU�s�
HTQO�VJG�%CR�CPF�6TCFG�2TQITCO�CPF�.QY��%CTDQP�(WGN�
5VCPFCTF�VQ�\GTQ�GOKUUKQP��TGPGYCDNG�GPGTI[�CPF�GPGTI[�
GHƂEKGPE[�RTQITCOU�s�YKNN�TGFWEG�)*)U��KPETGCUG�GPGTI[�
EQUV�UCXKPIU��QHHGT�DWUKPGUUGU�ƃGZKDKNKV[�VQ�TGFWEG�GOKUUKQPU�
CV�NQY�EQUV�CPF�RTQXKFG�ENGCT�RQNKE[�CPF�OCTMGV�FKTGEVKQP��
CPF�EGTVCKPV[��HQT�DWUKPGUU�RNCPPKPI�CPF�KPXGUVOGPV��
6JKU�YKNN�GPEQWTCIG�EQPVKPWGF�TGUGCTEJ��GXCNWCVKQP��CPF�
FGRNQ[OGPV�QH�KPPQXCVKXG�UVTCVGIKGU�CPF�VGEJPQNQI[�VQ�
HWTVJGT�TGFWEG�GOKUUKQPU�KP�VJG�KPFWUVTKCN�UGEVQT�VJTQWIJ�
CFXCPEGU�KP�GPGTI[�GHƂEKGPE[�CPF�RTQFWEVKXKV[��KPETGCUGF�
CEEGUU�VQ�ENGCPGT�HWGNU��CPF�ECTDQP�ECRVWTG��WVKNK\CVKQP�CPF�
UVQTCIG�

aCtion on hfCs

*[FTQƃWQTQECTDQPU�
*(%U��TGRTGUGPV�QPG�QH�
VJG�DKIIGUV�QRRQTVWPKVKGU�VQ�TGFWEG�)*)U�
KP�VJG�5VCVG�VJTQWIJ������FWG�VQ�VJGKT�JKIJ�
ENKOCVG�KORCEVU��CPF�KP�OCP[�ECUGU��QHHGT�
GPGTI[�GHƂEKGPE[�CPF�ƂPCPEKCN�UCXKPIU��CU�YGNN��
6JG�YQTNF�TGEGPVN[�CITGGF�VQ�RJCUG�FQYP�
VJGKT�WUG��DWV�%CNKHQTPKC�JCU�EQOOKVVGF�VQ�
OQXG�OQTG�SWKEMN[��KP�NKPG�YKVJ�VJG�UEQRG�QH�
VJG�QRRQTVWPKV[�HQT�EQUV�GHHGEVKXG�GOKUUKQPU�
TGFWEVKQPU�KP�VJG�5VCVG�

aChiEving suCCEss in industrial EffiCiEnCy and ComPEtitivEnEss

• 'XCNWCVG�CPF�KORNGOGPV�RQNKEKGU�CPF�OGCUWTGU�VQ�EQPVKPWG�TGFWEKPI�)*)�� 
� ETKVGTKC��CPF�VQZKE�CKT�EQPVCOKPCPV�GOKUUKQPU�HTQO�UQWTEGU�UWEJ�CU�TGƂPGTKGU�
• +ORTQXG�RTQFWEVKXKV[�CPF�UVTGPIVJGP�GEQPQOKE�EQORGVKVKXGPGUU�D[�HWTVJGT� 
� KORTQXKPI�GPGTI[�GHƂEKGPE[�CPF�FKXGTUKH[KPI�HWGN�UWRRNKGU�YKVJ�NQY�ECTDQP� 
� CNVGTPCVKXGU�
• 2TKQTKVK\G�RTQEWTGOGPV�QH�IQQFU�VJCV�JCXG�NQYGT�ECTDQP�HQQVRTKPVU
• 5WRRQTV�CPF�CVVTCEV�KPFWUVT[�VJCV�RTQFWEGU�IQQFU�PGGFGF�VQ�TGFWEG�)*)U��CPF
• %WV�GPGTI[�EQUVU�CPF�)*)�GOKUUKQPU�D[�SWKEMN[�VTCPUKVKQPKPI�VQ�GHƂEKGPV� 
� *(%�CNVGTPCVKXGU�

Additional Documentation Attachment to Comment 2-F1 
Attachment C
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Prioritize Transportation Sustainability

%CNKHQTPKCoU�VTCPURQTVCVKQP�U[UVGO�WPFGTRKPU�QWT�GEQPQO[��6JG�GZVGPUKXG�HTGKIJV�
U[UVGO�OQXGU�VTKNNKQPU�QH�FQNNCTU�QH�IQQFU�GCEJ�[GCT�CPF�UWRRQTVU�PGCTN[�QPG�VJKTF�QH�
VJG�UVCVG�GEQPQO[�CPF�OQTG�VJCP���OKNNKQP�LQDU��6JG�YC[�YG�RNCP�QWT�EQOOWPKVKGU�
KORCEVU�GXGT[VJKPI�HTQO�JQWUGJQNF�DWFIGVU�VQ�KPHTCUVTWEVWTG�PGGFU��RTQFWEVKXKV[�NQUV�
VQ�EQPIGUVKQP��RTQVGEVKQP�QH�PCVWTCN�CPF�YQTMKPI�NCPFUECRGU��CPF�QWT�QXGTCNN�JGCNVJ�CPF�
YGNN�DGKPI��#PF�VTCPURQTVCVKQP�KU�VJG�NCTIGUV�UQWTEG�QH�)*)��ETKVGTKC��CPF�VQZKE�FKGUGN�
RCTVKEWNCVG�OCVVGT�GOKUUKQPU�KP�VJG�UVCVG�

%CNKHQTPKCoU�CDKNKV[�VQ�TGOCKP�CP�GEQPQOKE�
RQYGTJQWUG�CPF�GPXKTQPOGPVCN�NGCFGT�
TGSWKTGU�CFFKVKQPCN�GHHQTVU�VQ�KORTQXG�
VTCPURQTVCVKQP�UWUVCKPCDKNKV[�YKVJ�C�
EQORTGJGPUKXG�CRRTQCEJ�VJCV�KPENWFGU�
TGIWNCVKQP��KPEGPVKXGU��CPF�KPXGUVOGPV��
6JKU�CRRTQCEJ�CFFTGUUGU�C�HWNN�TCPIG�QH�

VTCPURQTVCVKQP�U[UVGO�KORTQXGOGPVU�TGNCVKPI�VQ�GHƂEKGPV�NCPF�WUG��CHHQTFCDNG�JQWUKPI��
KPHTCUVTWEVWTG�HQT�E[ENKUVU�CPF�RGFGUVTKCPU��RWDNKE�VTCPUKV��PGY�XGJKENG�VGEJPQNQIKGU��HWGNU�
CPF�HTGKIJV��1PG�GZCORNG�KU�VJG�FGRNQ[OGPV�QH�VJG�PCVKQPoU�ƂTUV�JKIJ�URGGF�TCKN�U[UVGO��
YJKEJ�YKNN�KPENWFG�UGCONGUU�EQPPGEVKQPU�VQ�NQECN�VTCPUKV�
6JG�CRRTQCEJ�KU�YQTMKPI��%CNKHQTPKC�KU�JQOG�VQ�PGCTN[�JCNH�QH�VJG�EQWPVT[oU�\GTQ�GOKUUKQP�
XGJKENGU��+PPQXCVKXG�CNVGTPCVKXG�HWGN�RTQFWEGTU�CPF�QKN�EQORCPKGU�CTG�DTKPIKPI�OQTG�NQY�
ECTDQP�HWGNU�VQ�OCTMGV�VJCP�TGSWKTGF�D[�VJG�.QY�%CTDQP�(WGN�5VCPFCTF��#PF��VJG�5VCVG�
JCU�EQOOKVVGF�VQ�KPXGUVKPI�DKNNKQPU�KP�\GTQ�GOKUUKQP�XGJKENGU�CPF�KPHTCUVTWEVWTG��NCPF�WUG�
RNCPPKPI��CPF�CEVKXG�VTCPURQTVCVKQP�QRVKQPU�UWEJ�CU�YCNMKPI�CPF�DKMKPI��+P�HCEV��TGPGYCDNG�
HWGNU�KP�VJG�JGCX[�FWV[�XGJKENG�UGEVQT�CTG�FKURNCEKPI�FKGUGN�HQUUKN�HWGN�CU�SWKEMN[�CU�
TGPGYCDNG�RQYGT�KU�TGRNCEKPI�HQUUKN�HWGNU�QP�VJG�GNGEVTKEKV[�ITKF��%CNKHQTPKCoU�ENKOCVG�RQNKEKGU�
YKNN�CNUQ�TGFWEG�HQUUKN�HWGN�WUG�CPF�FGEQWRNG�VJG�UVCVG�HTQO�XQNCVKNG�INQDCN�QKN�RTKEGU��
%#4$oU�CPCN[UGU�UJQY�HQUUKN�HWGN�FGOCPF�YKNN�FGETGCUG�D[�OQTG�VJCP����RGTEGPV�D[�������
YJKEJ�OGCPU�%CNKHQTPKCPU�YKNN�DG�WUKPI�NGUU�ICUQNKPG�CPF�FKGUGN�TGUWNVKPI�KP�JGCNVJKGT�CKT�CPF�
EQUV�UCXKPIU�QP�VTCPURQTVCVKQP�HWGNU��6JGUG�DGPGƂVU�YKNN�DG�HWTVJGT�CORNKƂGF�CU�YG�OQXG�
CYC[�HTQO�NKIJV�FWV[�EQODWUVKQP�XGJKENGU�
$[�TG�FQWDNKPI�QWT�GHHQTVU��%CNKHQTPKC�ECP�OCMG�UWTG�VJCV�OCTMGVU�VKR�SWKEMN[�CPF�
FGƂPKVKXGN[�KP�VJG�HCXQT�QH�GNGEVTKE�ECTU��VTWEMU��DWUGU��CPF�GSWKROGPV��YJKNG�KPETGCUKPI�VJG�
WUG�QH�ENGCP��NQY�ECTDQP�HWGNU�YJGTG�\GTQ�GOKUUKQPU�QRVKQPU�CTG�PQV�[GV�CXCKNCDNG��.QECN�
VTCPURQTVCVKQP�RNCPPKPI�ECP�OCMG�EQOOWPKVKGU�DGEQOG�JGCNVJKGT�CPF�OQTG�XKDTCPV�CPF�
EQPPGEVGF�s�GPEQWTCIKPI�JQWUKPI��YCNMKPI��DKMKPI�CPF�VTCPUKV�RQNKEKGU�VJCV�TGFWEG�)*)U�
CPF�RTQOQVG�IQQF�SWCNKV[�QH�NKHG��#PF��YG�ECP�YQTM�VQ�GPUWTG�VJCV�CP�GHƂEKGPV�UWUVCKPCDNG�
HTGKIJV�U[UVGO�EQPVKPWGU�VQ�RQYGT�QWT�GXGT�ITQYKPI�GEQPQO[�

RENEWABLE       DIESEL USE
has increased 7000% since 2011

Additional Documentation Attachment to Comment 2-F1 
Attachment C
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Achieving SucceSS in TrAnSporTATion SuSTAinAbiliTy

• %QPPGEV�%CNKHQTPKCoU�EQOOWPKVKGU�YKVJ�C�UVCVG�QH�VJG�CTV�JKIJ�URGGF�TCKN�U[UVGO�
• 2TQOQVG�XKDTCPV�EQOOWPKVKGU�CPF�NCPFUECRGU�VJTQWIJ�DGVVGT�RNCPPKPI�GHHQTVU� 
� VQ�EWTD�XGJKENG�OKNGU�VTCXGNGF�CPF�KPETGCUG�YCNMKPI��DKMKPI�CPF�VTCPUKV�
• $WKNF�QP�VJG�5VCVGoU�UWEEGUUHWN�TGIWNCVQT[�CPF�KPEGPVKXG�DCUGF�RQNKEKGU�VQ� 
� SWKEMN[�OCMG�ENGCP�ECTU��VTWEMU��DWUGU��CPF�HWGNU�FGƂPKVKXG�OCTMGV�YKPPGTU�
• %QQTFKPCVG�CIGPE[�CEVKXKVKGU�VQ�GPUWTG�VJCV�GOGTIKPI�CWVQOCVGF�CPF� 
� EQPPGEVGF�XGJKENG�VGEJPQNQIKGU�TGFWEG�GOKUUKQPU��CPF
• +ORTQXG�HTGKIJV�CPF�IQQFU�OQXGOGPV�GHƂEKGPE[�CPF�UWUVCKPCDKNKV[�VQ�GPCDNG� 
� %CNKHQTPKCoU�EQPVKPWGF�GEQPQOKE�ITQYVJ�

Additional Documentation Attachment to Comment 2-F1 
Attachment C
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Continue Leading on Clean Energy

%CNKHQTPKC�KU�YGNN�CJGCF�QH�UEJGFWNG�KP�OGGVKPI�KVU�TGPGYCDNG�GPGTI[�VCTIGVU��9KPF�
CPF�UQNCT�IGPGTCVKQP�JCXG�ITQYP�GZRQPGPVKCNN[�KP�TGEGPV�[GCTU��YJKNG�J[FTQGNGEVTKE��
IGQVJGTOCN��CPF�DKQOCUU�JCXG�EQPUKUVGPVN[�EQPVTKDWVGF�TGPGYCDNG�RQYGT�VQ�QWT�GPGTI[�
UWRRN[��%CNKHQTPKCPU�CTG�VJG�QPGU�YJQ�YKNN�VCMG�CEVKQP�VQ�OGGV�GPGTI[�GHƂEKGPE[�VCTIGVU��
KPVGITCVG�TGPGYCDNG�RQYGT�VJTQWIJ�FGOCPF�TGURQPUG��CPF�FTKXG�FGOCPF�HQT�PGV�\GTQ�
GPGTI[�DWKNFKPIU��6JKU�KPENWFGU�UGNH�IGPGTCVKQP�YJKEJ�CNUQ�ITGY�GZRQPGPVKCNN[�KP�TGEGPV�
[GCTU�YKVJ�KPUVCNNGF�UQNCT�VQVCNKPI�������OGICYCVVU�
/9��KP������CPF�������/9�QH�VJG�
VQVCN�UVCVGYKFG�UGNH�IGPGTCVKQP�KPUVCNNGF�UQNCT�KP�������$[�,WPG�������UQNCT�KPUVCNNGF�KP�
%CNKHQTPKC�YCU�CDQWV�������/9��HCT�GZEGGFKPI�VJG�5VCVGoU�IQCNU�
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While at this time natural gas is an important energy source, we must move toward 
cleaner heating fuels and replicate the progress underway for electricity. As with 
GNGEVTKEKV[��VJKU�UVCTVU�YKVJ�GHƂEKGPE[�CPF�FGOCPF�TGFWEVKQP��KPENWFKPI�DWKNFKPI�CPF�
CRRNKCPEG�GNGEVTKƂECVKQP�YJGTG�VJGUG�CFXCPEGOGPVU�OCMG�UGPUG��+V�ECNNU�HQT�OKPKOK\KPI�
HWIKVKXG�OGVJCPG�NGCMU�VJTQWIJQWV�VJG�U[UVGO��KPENWFKPI�DG[QPF�%CNKHQTPKCoU�DQTFGTU�
where 90 percent of the natural gas used here originates. And, it includes using more 
TGPGYCDNG�ICU�s�C�XCNWCDNG�KP�UVCVG�TGUQWTEG�OCFG�HTQO�YCUVG�RTQFWEVU�s�GURGEKCNN[�KP�VJG�
VTCPURQTVCVKQP�UGEVQT��4GRNCEKPI�HQUUKN�HWGNU�YKVJ�TGPGYCDNG�ICU�ECP�TGFWEG�RQVGPV�UJQTV�

lived climate pollutants, and state policies should support this effort. Reducing demand 
HQT�PCVWTCN�ICU��CPF�OQXKPI�VQYCTF�TGPGYCDNG�PCVWTCN�ICU��YKNN�JGNR�%CNKHQTPKC�CEJKGXG�KVU�
�����ENKOCVG�VCTIGV��*QYGXGT��UYKVEJKPI�HTQO�PCVWTCN�ICU�VQ�GNGEVTKEKV[�s�YJGTG�HGCUKDNG�CPF�
FGOQPUVTCVGF�VQ�TGFWEG�)*)U�s�KU�PGGFGF�VQ�UVC[�QP�VTCEM�VQ�CEJKGXG�QWT�NQPI�VGTO�IQCNU�

50% GOAL33% GOAL
20302020

Reaching California’s Clean Electricity Goals

29% PROGRESS
2016

Achieving SucceSS in cleAn energy

• 'HHGEVKXGN[�KPVGITCVG�CV�NGCUV����RGTEGPV�TGPGYCDNGU�CU�VJG�RTKOCT[�UQWTEG�QH� 
 power in the State through coordinated planning, additional deployments of  
� GPGTI[�UVQTCIG��CPF�ITKF�TGIKQPCNK\CVKQP�
• 7VKNK\G�FKUVTKDWVGF�TGUQWTEGU�CPF�GPICIG�EWUVQOGTU�D[�OCMKPI�PGV�\GTQ�GPGTI[� 
� DWKNFKPIU�UVCPFCTF��KORNGOGPV�'ZKUVKPI�$WKNFKPIU�'PGTI[�'HƂEKGPE[�#EVKQP� 
� 2NCP�VQ�FQWDNG�GZKUVKPI�DWKNFKPI�GHƂEKGPE[��CPF�KPETGCUG�CEEGUU�VQ�GPGTI[� 
� GHƂEKGPE[��TGPGYCDNG�GPGTI[��CPF�GPGTI[�WUG�FCVC��CPF
• 4GFWEG�VJG�WUG�QH�JGCVKPI�HWGNU�YJKNG�EQPEWTTGPVN[�OCMKPI�YJCV�KU�WUGF�ENGCPGT� 
� D[�OKPKOK\KPI�HWIKVKXG�OGVJCPG�NGCMU��RTKQTKVK\KPI�PCVWTCN�ICU�GHƂEKGPE[�CPF� 
� FGOCPF�TGFWEVKQP��CPF�GPCDNKPI�EQUV�GHHGEVKXG�CEEGUU�VQ�TGPGYCDNG�ICU�

The State’s 3 
largest investor-
owned utilities 
are on track to 
achieve a 50% 
RPS by 2020.
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aChiEving suCCEss in Putting wastE rEsourCEs to bEnEfiCial usE

• &GXGNQR�CPF�KORNGOGPV�RTQITCOU��KPENWFKPI�GFKDNG�HQQF�YCUVG�TGEQXGT[�� 
� VQ�FKXGTV�QTICPKEU�HTQO�NCPFƂNNU�CPF�TGFWEG�OGVJCPG�GOKUUKQPU�
• &GXGNQR�CPF�KORNGOGPV�C�RCEMCIKPI�TGFWEVKQP�RTQITCO��CPF
• +FGPVKH[�C�UWUVCKPCDNG�HWPFKPI�OGEJCPKUO�VQ�UWRRQTV�YCUVG�OCPCIGOGPV� 
� RTQITCOU��KPENWFKPI�KPHTCUVTWEVWTG�FGXGNQROGPV�VQ�UWRRQTV�QTICPKEU�FKXGTUKQP�

Put Waste Resources to Beneficial Use 

'HHGEVKXGN[�OCPCIKPI�YCUVG�UVTGCOU�KU�RGTJCRU�VJG�OQUV�DCUKE�QH�GPXKTQPOGPVCN�VGPGVU��
p4GFWEG��TG�WUG��CPF�TGE[ENGq�KU�C�OCPVTC�MPQYP�GXGP�VQ�GNGOGPVCT[�UEJQQN�UVWFGPVU��
(QT�FGECFGU�%CNKHQTPKC�NCY�JCU�TGFWEGF�YCUVG�TGCEJKPI�NCPFƂNNU�CPF�TGECRVWTGF�XCNWG�
HTQO�YCUVG�UVTGCOU�VJTQWIJ�TGE[ENKPI�CPF�EQORQUVKPI��%CNKHQTPKC�NCY�TGSWKTGU�TGFWEKPI��
TGE[ENKPI��QT�EQORQUVKPI����RGTEGPV�QH�UQNKF�YCUVG�IGPGTCVGF�D[�������6JG�5VCVG�CNUQ�JCU�
URGEKƂE�IQCNU�HQT�FKXGTVKPI�QTICPKE�YCUVG��YJKEJ�FGEQORQUGU�KP�NCPFƂNNU�VQ�RTQFWEG�VJG�
UWRGT�RQNNWVCPV�OGVJCPG��5VCVG�NCY�CNUQ�FKTGEVU�GFKDNG�HQQF�VQ�JWPIT[�HCOKNKGU�TCVJGT�VJCP�
JCXKPI�KV�FKUECTFGF�
%CRVWTKPI�XCNWG�HTQO�YCUVG�OCMGU�UGPUG��#U�FGUETKDGF�KP�VJG�*GCNVJ[�5QKNU�+PKVKCVKXG��
EQORQUV�HTQO�QTICPKE�OCVVGT�RTQXKFGU�UQKN�COGPFOGPVU�VQ�TGXKVCNK\G�HCTONCPF��TGFWEGU�
KTTKICVKQP�CPF�NCPFUECRKPI�YCVGT�FGOCPF��CPF�RQVGPVKCNN[�KPETGCUGU�NQPI�VGTO�ECTDQP�
UVQTCIG�KP�TCPIGNCPFU��1TICPKE�OCVVGT�ECP�CNUQ�RTQXKFG�C�ENGCP��TGPGYCDNG�GPGTI[�UQWTEG�
KP�VJG�HQTO�QH�DKQGPGTI[��DKQHWGNU��QT�TGPGYCDNG�PCVWTCN�ICU�
%CNKHQTPKC�UJQWNF�VCMG�QYPGTUJKR�QH�KVU�YCUVG�CPF�CFJGTG�VQ�C�YCUVG�pNQCFKPI�QTFGTq�
VJCV�RTKQTKVK\GU�YCUVG�TGFWEVKQP��TG�WUG��CPF�OCVGTKCN�TGEQXGT[�QXGT�NCPFƂNNKPI��6JG�5VCVG�
ECP�VCMG�UVGRU�VQ�TGFWEG�YCUVG�HTQO�RCEMCIKPI��YJKEJ�EQPUVKVWVGU�CDQWV�QPG�SWCTVGT�
QH�%CNKHQTPKCoU�YCUVG�UVTGCO��+V�ECP�KPXGUV�KP�CPF�UVTGCONKPG�KP�UVCVG�KPHTCUVTWEVWTG�
FGXGNQROGPV�VQ�UWRRQTV�TGE[ENKPI��TGOCPWHCEVWTKPI��EQORQUVKPI��CPCGTQDKE�FKIGUVKQP��
CPF�QVJGT�DGPGƂEKCN�WUGU�QH�QTICPKE�YCUVG��#PF��KV�ECP�JGNR�EQOOWPKVKGU�KP�VJGKT�GHHQTVU�VQ�
TGEQXGT�HQQF�HQT�VJQUG�KP�PGGF�

Additional Documentation Attachment to Comment 2-F1 
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Support Resilient Agricultural and Rural  
Economies and Natural and Working Lands

%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�NCPFUECRGU��NKMG�HQTGUVU�CPF�HCTOU��CTG�JQOG�VQ�VJG�
OQUV�FKXGTUG�UQWTEGU�QH�HQQF��ƂDGT��CPF�TGPGYCDNG�GPGTI[�KP�VJG�EQWPVT[��6JG[�WPFGTRKP�
VJG�UVCVGoU�YCVGT�UWRRN[�CPF�UWRRQTV�ENGCP�CKT��YKNFNKHG�JCDKVCV��CPF�NQECN�CPF�TGIKQPCN�
GEQPQOKGU��6JG[�CTG�CNUQ�VJG�HTQPVKGTU�QH�ENKOCVG�EJCPIG��6JG[�CTG�QHVGP�VJG�ƂTUV�VQ�
GZRGTKGPEG�VJG�KORCEVU�QH�ENKOCVG�EJCPIG��CPF�VJG[�JQNF�VJG�WNVKOCVG�UQNWVKQP�VQ�
CFFTGUUKPI�ENKOCVG�EJCPIG�CPF�KVU�KORCEVU��+P�QTFGT�VQ�UVCDKNK\G�VJG�ENKOCVG��PCVWTCN�CPF�
YQTMKPI�NCPFU�OWUV�RNC[�C�MG[�TQNG��
9QTM�VQ�DGVVGT�SWCPVKH[�VJG�ECTDQP�UVQTGF�KP�PCVWTCN�CPF�YQTMKPI�
NCPFU�KU�EQPVKPWKPI��DWV�IKXGP�VJG�NQPI�VKOGNKPGU�VQ�EJCPIG�
NCPFUECRGU��CEVKQP�OWUV�DGIKP�PQY�VQ�TGUVQTG�CPF�EQPUGTXG�VJGUG�
NCPFU��9G�UJQWNF�CKO�VQ�OCPCIG�QWT�PCVWTCN�CPF�YQTMKPI�NCPFU�KP�
%CNKHQTPKC�VQ�TGFWEG�)*)�GOKUUKQPU�HTQO�DWUKPGUU�CU�WUWCN�D[�CV�
NGCUV�������OKNNKQP�OGVTKE�VQPU�KP�������VQ�EQORNGOGPV�VJG�OGCUWTGU�
FGUETKDGF�KP�VJKU�2NCP��
0CVWTCN�CPF�YQTMKPI�NCPFU�ECP�DG�DGVVGT�KPEQTRQTCVGF�KPVQ�%CNKHQTPKCoU�
ENKOCVG�EJCPIG�OKVKICVKQP�GHHQTVU�D[�GPEQWTCIKPI�EQNNCDQTCVKQP�YKVJ�
NQECN�CPF�TGIKQPCN�QTICPK\CVKQPU�CPF�KPETGCUKPI�KPXGUVOGPV�VQ�RTQVGEV��
GPJCPEG��CPF�KPPQXCVG�KP�QWT�TWTCN�NCPFUECRGU�CPF�EQOOWPKVKGU��
6JG�5VCVG�KU�RCTVPGTKPI�YKVJ�VTKDGU�VQ�RTGUGTXG�ECTDQP��RTQVGEV�VTKDCN�
HQTGUV�NCPFU�CPF�KPETGCUG�VJGKT�NCPF�DCUG��6TCPURQTVCVKQP�CPF�NCPF�
WUG�RNCPPKPI�UJQWNF�OKPKOK\G�VJG�HQQVRTKPV�QH�VJG�DWKNV�GPXKTQPOGPV��
YJKNG�UWRRQTVKPI�CPF�KPXGUVKPI�KP�GHHQTVU�VQ�TGUVQTG��EQPUGTXG�CPF�
UVTGPIVJGP�PCVWTCN�CPF�YQTMKPI�NCPFU��%CNKHQTPKCoU�HQTGUVU�UJQWNF�
DG�JGCNVJ[�ECTDQP�UKPMU�VJCV�OKPKOK\G�DNCEM�ECTDQP�GOKUUKQPU�
YJGTG�CRRTQRTKCVG��UWRRN[�PGY�OCTMGVU�HQT�YQQF[�YCUVG�CPF�PQP�
OGTEJCPVCDNG�VKODGT��CPF�RTQXKFG�OWNVKRNG�GEQU[UVGO�DGPGƂVU��
4GJCDKNKVCVKPI�CPF�UVTGPIVJGPKPI�YGVNCPFU�CPF�VKFCN�GPXKTQPOGPVU��CPF�KPEQTRQTCVKPI�
PCVWTCN�NCPFUECRGU�KPVQ�WTDCP�GPXKTQPOGPVU�YKNN�CNUQ�JGNR�OCMG�PCVWTCN�CPF�YQTMKPI�NCPFU�
RCTV�QH�VJG�UVCVGoU�ENKOCVG�UQNWVKQP��(KPCNN[��%CNKHQTPKC�HCTOGTU�ECP�DG�C�RQYGTHWN�HQTEG�KP�
VJG�ƂIJV�CICKPUV�ENKOCVG�EJCPIG��KP�JQY�VJG[�OCPCIG�VJGKT�NCPFU��VGPF�VJGKT�ETQRU��CPF�
JWUDCPF�VJGKT�NKXGUVQEM��

aChiEving suCCEss in suPPorting rEsiliEnt agriCultural and  
rural EConomiEs and natural and working lands

• 2TQVGEV��GPJCPEG�CPF�KPPQXCVG�QP�%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�NCPFU�VQ� 
� GPUWTG�PCVWTCN�CPF�YQTMKPI�NCPFU�DGEQOG�C�PGV�ECTDQP�UKPM�QXGT�VJG�NQPI�VGTO�
• &GXGNQR�CPF�KORNGOGPV�VJG�0CVWTCN�CPF�9QTMKPI�.CPFU�+ORNGOGPVCVKQP�2NCP� 
� VQ�OCKPVCKP�VJGUG�NCPFU�CU�C�PGV�ECTDQP�UKPM�CPF�CXQKF�CV�NGCUV�������OGVTKE� 
� VQPU�QH�)*)�GOKUUKQPU�D[������
• /GCUWTG�CPF�OQPKVQT�RTQITGUU�D[�EQORNGVKPI�%#4$oU�0CVWTCN�CPF�9QTMKPI� 
� .CPFU�+PXGPVQT[�CPF�KORNGOGPVKPI�VTCEMKPI�CPF�RGTHQTOCPEG�OQPKVQTKPI� 
� U[UVGOU��CPF
• 7PNGCUJ�QRRQTVWPKV[�KP�VJG�CITKEWNVWTCN�UGEVQT�D[�KORTQXKPI�OCPWTG� 
� OCPCIGOGPV��DQQUVKPI�UQKN�JGCNVJ��IGPGTCVKPI�TGPGYCDNG�RQYGT��GNGEVTKH[KPI� 
� QRGTCVKQPU��WVKNK\KPI�YCUVG�DKQOCUU��CPF�KPETGCUKPI�YCVGT��HGTVKNK\GT��CPF�GPGTI[� 
� WUG�GHƂEKGPE[�VQ�TGFWEG�UWRGT�RQNNWVCPVU�

+ORTQXGF�HQTGUV�OCPCIGOGPV�QP�
VTKDCN�NCPFU�JCU�RTGUGTXGF�CNOQUV�
��OKNNKQP�OGVTKE�VQPU�QH�ECTDQP�KP�
%CNKHQTPKC�CPF�VJG�TGXGPWGU�HTQO�VJG�
ECTDQP�QHHUGVU�JCXG�DGGP�WUGF�VQ�
UGEWTG�QYPGTUJKR�QH�CPEGUVTCN�NCPFU�
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thE watEr-EnErgy nExus

• #DQWV�����QH�VJG�VQVCN�GPGTI[� 
� WUGF�KP�VJG�UVCVG�KU�TGNCVGF�VQ�YCVGT�� 
� YKVJ����HQT�EQPXG[CPEG��VTGCVOGPV� 
� CPF�FKUVTKDWVKQP��CPF�����HQT� 
� GPF�EWUVQOGT�WUGU�NKMG�JGCVKPI� 
� CPF�EQQNKPI�
• 6JG�YCVGT�GPGTI[�PGZWU�RTQXKFGU� 
� QRRQTVWPKVKGU�HQT�EQPUGTXCVKQP� 
� QH�VJGUG�PCVWTCN�TGUQWTEGU�CU�YGNN�CU� 
� TGFWEVKQP�QH�)*)U�

aChiEving suCCEss in sECuring California’s watEr suPPliEs

• +PETGCUG�YCVGT�UCXKPIU�D[�EGTVKH[KPI�KPPQXCVKXG�VGEJPQNQIKGU�HQT�YCVGT� 
� EQPUGTXCVKQP�CPF�FGXGNQRKPI�CPF�KORNGOGPVKPI�PGY�EQPUGTXCVKQP�VCTIGVU�� 
� WRFCVGF�CITKEWNVWTCN�YCVGT�OCPCIGOGPV�RNCPU��CPF�NQPI�VGTO�EQPUGTXCVKQP� 
� TGIWNCVKQPU�
• &GXGNQR�C�XQNWPVCT[�TGIKUVT[�HQT�)*)�GOKUUKQPU�HTQO�GPGTI[�WUG�CUUQEKCVGF� 
� YKVJ�YCVGT��CPF
• %QPVKPWG�VQ�KPETGCUG�VJG�WUG�QH�TGPGYCDNG�GPGTI[�VQ�QRGTCVG�VJG�5VCVG� 
� 9CVGT�2TQLGEV�

Secure California’s Water Supplies

9CVGT�KU�%CNKHQTPKCoU�NKHGDNQQF��+V�UWUVCKPU�EQOOWPKVKGU�CPF�FTKXGU�VJG�GEQPQO[��#P�
GNCDQTCVG�PGVYQTM�QH�UVQTCIG�CPF�FGNKXGT[�U[UVGOU�JCU�GPCDNGF�VJG�UVCVG�VQ�RTQURGT�CPF�
ITQY��$WV�VJKU�CIKPI�U[UVGO�YCU�DWKNV�HQT�C�RTGXKQWU�VKOG�CPF�KU�KPETGCUKPIN[�EJCNNGPIGF�D[�
VJG�TGCNKVKGU�QH�ENKOCVG�EJCPIG�CPF�RQRWNCVKQP�ITQYVJ�

2TQFWEKPI��OQXKPI��JGCVKPI�CPF�VTGCVKPI�YCVGT�FGOCPFU�
UKIPKƂECPV�GPGTI[�CPF�RTQFWEGU�EQOOGPUWTCVGN[�UKIPKƂECPV�
GOKUUKQPU��#U�%CNKHQTPKC�NQQMU�VQ�VJG�HWVWTG��OGGVKPI�PGY�
FGOCPFU�CPF�UWUVCKPKPI�RTQURGTKV[�TGSWKTGU�KPETGCUGF�YCVGT�
EQPUGTXCVKQP�CPF�GHƂEKGPE[��KORTQXGF�EQQTFKPCVKQP�CPF�
OCPCIGOGPV�QH�XCTKQWU�YCVGT�UWRRNKGU��ITGCVGT�WPFGTUVCPFKPI�QH�
VJG�YCVGT�GPGTI[�PGZWU��CPF�FGRNQ[OGPV�QH�PGY�VGEJPQNQIKGU�KP�
FTKPMKPI�YCVGT�VTGCVOGPV��ITQWPFYCVGT�TGOGFKCVKQP�CPF�TGEJCTIG��
CPF�RQVGPVKCNN[�DTCEMKUJ�CPF�UGCYCVGT�FGUCNKPCVKQP��5VCVG�GHHQTVU�
OWUV�UWRRQTV�U[UVGOKE�UJKHVU�VQYCTF�EQPUGTXCVKQP��GHƂEKGPE[��CPF�
TGPGYCDNG�GPGTI[�KP�VJG�YCVGT�UGEVQT�
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Climate Plan Provides Health Benefits in 2030

$1.2-1.8 billion

VALUE OF AVOIDED
HEALTH IMPACTS

$1.9-11.2 billion

VALUE OF AVOIDED
DAMAGES USING

SOCIAL COST OF CARBON

3,300~

AVOIDED
PREMATURE DEATHS

Cleaning the Air and Public Health

6JG�DGPGƂVU�QH�VJKU�
2NCP�CTG�DTQCFGT�VJCP�
just climate change 
s�KORNGOGPVCVKQP�QH�
the Plan will also help 
KORTQXG�RWDNKE�JGCNVJ��
The Plan incorporates 
HTGKIJV�CPF�OQDKNG�
source strategies which 
will deliver reductions 
KP�ETKVGTKC�CPF�VQZKE�CKT�
pollutants to improve  
air quality.
%CNKHQTPKC�EQPVKPWGU�VQ�UGGM�YC[U�VQ�KORTQXG�KORNGOGPVCVKQP�QH�KVU�ENKOCVG�RTQITCO�CPF�
KVU�CDKNKV[�VQ�CFFTGUU�VJG�WPKSWG�UGV�QH�KORCEVU�HCEKPI�VJG�UVCVGoU�OQUV�RQNNWVKQP�DWTFGPGF�
EQOOWPKVKGU��+P�CFFKVKQP��%#4$oU�GPXKTQPOGPVCN�LWUVKEG�GHHQTVU�CTG�KPVGPFGF�VQ�TGCEJ�HCT�
DG[QPF�ENKOCVG�EJCPIG��9JKNG�VJKU�2NCP�RTQXKFGU�C�RCVJ�HQT�TGFWEKPI�)*)�GOKUUKQPU�KP�
disadvantaged communities, it also includes new tools that will complement the Plan and 
lead to further air quality improvements.
+P�RCTVKEWNCT��KORNGOGPVCVKQP�QH�#$�����YKNN�KORTQXG�CKT�SWCNKV[�KP�NQECN�EQOOWPKVKGU��KP�
RCTVPGTUJKR�YKVJ�NQECN�CKT�FKUVTKEVU��WUKPI�VCTIGVGF�KPXGUVOGPVU�KP�PGKIJDQTJQQF�NGXGN�
air monitoring and the development of air pollution reduction action plans with strong 
GPHQTEGOGPV�RTQITCOU��6JGUG�RNCPU�YKNN�TGSWKTG�RQNNWVKQP�TGFWEVKQPU�HTQO�DQVJ�OQDKNG�CPF�
UVCVKQPCT[�UQWTEGU��6JTQWIJ�VJGUG�GHHQTVU��%#4$�CPVKEKRCVGU��CPF�YKNN�YQTM�HQT��KPETGCUGF�
data transparency and the adoption of new statewide air pollutant emission controls that 
YKNN�PQV�QPN[�EQPHGT�UJQTV�VGTO�DGPGƂVU�VQ�VJQUG�OQUV�KP�PGGF�QH�KORTQXGOGPV��DWV�YJKEJ�
YKNN�WNVKOCVGN[�DGPGƂV�CNN�%CNKHQTPKCPU�
7PFGT�VJG�NGCFGTUJKR�QH�%#4$oU�ƂTUV�GZGEWVKXG�NGXGN�GPXKTQPOGPVCN�LWUVKEG�NKCKUQP��
VJG�CIGPE[�KU�CNUQ�NC[KPI�C�TQCFOCR�VQ�DGVVGT�UGTXG�%CNKHQTPKCoU�GPXKTQPOGPVCN�LWUVKEG�
EQOOWPKVKGU�KP�VJG�FGUKIP�CPF�KORNGOGPVCVKQP�CETQUU�KVU�DTQCFGT�RTQITCOU��
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Successful Example of Carbon  
Pricing and Investment

6JG�%CR�CPF�6TCFG�2TQITCO�KU�HWPFCOGPVCN�VQ�OGGVKPI�%CNKHQTPKCoU�NQPI�TCPIG�
ENKOCVG�VCTIGVU�CV�NQY�EQUV��6JG�%CR�CPF�6TCFG�2TQITCO�KPENWFGU�)*)�GOKUUKQPU�HTQO�
VTCPURQTVCVKQP��GNGEVTKEKV[��KPFWUVTKCN��CITKEWNVWTCN��YCUVG��TGUKFGPVKCN�CPF�EQOOGTEKCN�

UQWTEGU��CPF�ECRU�VJGO�YJKNG�EQORNGOGPVKPI�VJG�QVJGT�OGCUWTGU�
PGGFGF�VQ�OGGV�VJG������)*)�VCTIGV��#NVQIGVJGT��VJG�GOKUUKQPU�
EQXGTGF�D[�VJG�%CR�CPF�6TCFG�RTQITCO�VQVCN����RGTEGPV�QH�CNN�
)*)�GOKUUKQPU�KP�%CNKHQTPKC��%CNKHQTPKCoU�TGURQPUG�VQ�ENKOCVG�
EJCPIG�JCU�NGF�VQ�OCP[�KPPQXCVKXG�RTQITCOU�FGUKIPGF�VQ�TGFWEG�
)*)�GOKUUKQPU��KPENWFKPI�VJG�4GPGYCDNG�2QTVHQNKQ�CPF�.QY�
%CTDQP�6TCPURQTVCVKQP�5VCPFCTFU��DWV�VJG�%CR�CPF�6TCFG�2TQITCO�
IWCTCPVGGU�)*)�GOKUUKQPU�TGFWEVKQPU�VJTQWIJ�C�UVTKEV�QXGTCNN�
GOKUUKQPU�NKOKV�VJCV�FGETGCUGU�GCEJ�[GCT��YJKNG�VTCFKPI�RTQXKFGU�
DWUKPGUUGU�YKVJ�ƃGZKDKNKV[�KP�VJGKT�CRRTQCEJ�VQ�TGFWEKPI�GOKUUKQPU��
6JG�%CR�CPF�6TCFG�2TQITCO�CNUQ�IGPGTCVGU�TGXGPWG�YJGP�VJG�
CNNQYCPEGU�VQ�GOKV�RQNNWVKQP�CTG�CWEVKQPGF��5QOG�QH�VJG�TGXGPWG�KU�
TGVWTPGF�FKTGEVN[�VQ�GNGEVTKEKV[�TCVGRC[GTU��CPF�VJG�TGUV�KU�FGFKECVGF�
VQ�TGFWEKPI�)*)�GOKUUKQPU�D[�OCMKPI�.GIKUNCVKXGN[�FKTGEVGF�
KPXGUVOGPVU�KP�%CNKHQTPKC�YKVJ�CP�GORJCUKU�QP�RTQITCOU�QT�RTQLGEVU�
VJCV�DGPGƂV�FKUCFXCPVCIGF�CPF�NQY�KPEQOG�EQOOWPKVKGU��

+PENWFKPI�VJG�NCVGUV�DWFIGV��CRRTQZKOCVGN[����DKNNKQP�JCU�DGGP�CRRTQRTKCVGF�VQ�TGFWEG�
)*)�GOKUUKQPU��TGFWEG�CKT�RQNNWVCPV�GOKUUKQPU�YJGTG�TGFWEVKQPU�CTG�PGGFGF�OQUV��ITQY�
OCTMGVU�HQT�ENGCP�VGEJPQNQIKGU��CPF�URWT�GOKUUKQPU�TGFWEVKQPU�KP�UGEVQTU�PQV�EQXGTGF�D[�
%CR�CPF�6TCFG��6JGUG�KPXGUVOGPVU�CTG�UVTGPIVJGPKPI�VJG�GEQPQO[�CPF�KORTQXKPI�RWDNKE�
JGCNVJ�s�GURGEKCNN[�KP�VJG�CTGCU�QH�VJG�UVCVG�OQUV�DWTFGPGF�D[�RQNNWVKQP��5Q�HCT��JCNH�QH�VJG�
�����DKNNKQP�URGPV�RTQXKFGU�DGPGƂVU�VQ�FKUCFXCPVCIGF�EQOOWPKVKGU��CPF�QPG�VJKTF�QH�VJQUG�
KPXGUVOGPVU�YGTG�OCFG�FKTGEVN[�KP�VJQUG�EQOOWPKVKGU�

CaP-and-tradE Program

• (KTO��FGENKPKPI�ECR�RTQXKFGU� 
 highest certainty to achieve  
� �����VCTIGV�
• .QY�EQUV�)*)�GOKUUKQP� 
� TGFWEVKQPU�OKPKOK\G�KORCEV�QP� 
� EQPUWOGTU�CPF�GEQPQO[�
• (NGZKDKNKV[�HQT�DWUKPGUUGU
• %CP�DG�NKPMGF�YKVJ�UKOKNCT� 
� RTQITCOU�YQTNFYKFG�

PROCEEDS

INVESTMENTS

FIRM LIMIT ON 
80% OF EMISSIONS

California’s Carbon PriCing & invEstmEnts ovErviEw
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%CNKHQTPKCoU�%CR�CPF�6TCFG�2TQITCO�
KU�VJG�OQUV�EQORTGJGPUKXG��
GHHGEVKXG��CPF�YGNN�FGUKIPGF�
ECTDQP�OCTMGV�QP�VJG�RNCPGV��
6QFC[��VJG�2TQITCO�KU�NKPMGF�YKVJ�
C�UKOKNCT�RTQITCO�KP�3WGDGE�CPF�
YKNN�NKPM�YKVJ�C�UKOKNCT�RTQITCO�
KP�1PVCTKQ�DGIKPPKPI�KP�������
0GCTN[����EQWPVTKGU�CPF�QXGT����
UWDPCVKQPCN�GPVKVKGU�s�CNVQIGVJGT�
TGRTGUGPVKPI�PGCTN[�C�SWCTVGT�QH�
INQDCN�GOKUUKQPU�s�JCXG�FGXGNQRGF��
QT�CTG�FGXGNQRKPI��GOKUUKQPU�VTCFKPI�
RTQITCOU��'CEJ�QH�VJGO�NQQMU�VQ�
%CNKHQTPKC�CPF�QWT�NKPMGF�9GUVGTP�
%NKOCVG�+PKVKCVKXG�2CTVPGTU�CU�VJG[�
FGUKIP��KORNGOGPV��CPF�TGƂPG�VJGKT�
QYP�RTQITCOU�

Fostering Global Action

6JTQWIJ�VJG�5VCVGoU�NGCFGTUJKR�KP�VJG�%CR�CPF�6TCFG�2TQITCO��KPPQXCVKXG�UGEVQT�URGEKƂE�
RQNKEKGU�VJCV�CTG�TGFWEKPI�VGEJPQNQI[�EQUVU�CPF�)*)�GOKUUKQPU��CPF�EQOOWPKV[�UECNG�
GPICIGOGPV�CPF�KPXGUVOGPVU�VQ�TGFWEG�)*)U�CPF�RTQOQVG�GSWKV[��%CNKHQTPKC�KU�RNC[KPI�C�
UKIPKƂECPV�TQNG�KP�CFFTGUUKPI�INQDCN�ENKOCVG�EJCPIG�
)QXGTPQT�$TQYP�JCU�UVCVGF�VJCV�ENKOCVG�EJCPIG�KU�
VJG�OQUV�KORQTVCPV�KUUWG�QH�QWT�NKHGVKOG��CPF�JCU�
RTQOQVGF�UEKGPVKƂECNN[�UQWPF�CRRTQCEJGU�VQ�CFFTGUU�
ENKOCVG�EJCPIG�KP�%CNKHQTPKC�CPF�DG[QPF��*G�JCU�
RCTVKEKRCVGF�KP�KPVGTPCVKQPCN�ENKOCVG�FKUEWUUKQPU�CV�
VJG�7PKVGF�0CVKQPU�JGCFSWCTVGTU�KP�0GY�;QTM��VJG�
7PKVGF�0CVKQPU�%NKOCVG�%JCPIG�%QPHGTGPEG�KP�2CTKU��
VJG�8CVKECP��CPF�VJG�%NKOCVG�5WOOKV�QH�VJG�#OGTKECU�
KP�%CPCFC�s�ECNNKPI�QP�QVJGT�UWDPCVKQPCN�CPF�PCVKQPCN�
NGCFGTU�VQ�LQKP�%CNKHQTPKC�KP�VJG�ƂIJV�CICKPUV�ENKOCVG�
EJCPIG��*G�JCU�UKIPGF�ENKOCVG�EJCPIG�CITGGOGPVU�
YKVJ�NGCFGTU�HTQO�%JKNG��%JKPC��VJG�%\GEJ�4GRWDNKE��
+UTCGN��,CRCP��/GZKEQ��VJG�0GVJGTNCPFU��QVJGT�0QTVJ�
#OGTKECP�UVCVGU�CPF�RTQXKPEGU��CPF�2GTW��*G�JCU�
LQKPGF�CP�WPRTGEGFGPVGF�CNNKCPEG�QH�JGCFU�QH�UVCVG��
EKV[�CPF�UVCVG�NGCFGTU�s�EQPXGPGF�D[�VJG�9QTNF�$CPM�
)TQWR�CPF�+PVGTPCVKQPCN�/QPGVCT[�(WPF�s�VQ�WTIG�
EQWPVTKGU�CPF�EQORCPKGU�CTQWPF�VJG�INQDG�VQ�RWV�C�
RTKEG�QP�ECTDQP��#PF�%CNKHQTPKC�KU�C�HQWPFKPI�OGODGT�
QH�VJG�+PVGTPCVKQPCN�<GTQ�'OKUUKQP�8GJKENG�
<'8��#NNKCPEG��C�EQCNKVKQP�QH�PCVKQPCN�CPF�
UWDPCVKQPCN�IQXGTPOGPVU�YQTMKPI�VQ�CEEGNGTCVG�VJG�CFQRVKQP�QH�<'8U�CPF�OCMG�CNN�PGY�

Nearly 30,000 projects installing efficiency measures in homes

105,000+ rebates issued for zero-emission and plug-in hybrid vehicles

16,000+ acres of land preserved or restored

6,200+ trees planted in urban areas

200+ transit agency projects funded, adding or expanding transit options

1,100+ new affordable housing units under contract

140,000+ total projects implemented

50% of projects benefiting Disadvantaged Communities ($614M)

REGIONS REPRESENT

1.20

That’s 39 % of the global economy

BILLION
PEOPLE

AND

$28.8IN GDP
TRILLION

To !nd out more visit: Under2MOU.org

CaP-and-tradE dollars at work (2017)
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ECTU�\GTQ�GOKUUKQPU��&GNGICVKQPU�HTQO�CTQWPF�VJG�YQTNF�VTCXGN�VQ�5CETCOGPVQ�VQ�OGGV�YKVJ�
VJG�CTEJKVGEVU�CPF�KORNGOGPVGTU�QH�%CNKHQTPKCoU�ENKOCVG�RQNKEKGU�VQ�NGCTP�JQY�VQ�UWEEGUUHWNN[�
EQODKPG�UVTQPI�ITGGPJQWUG�ICU�RQNKEKGU�YKVJ�C�UVTQPI�GEQPQO[�
2GTJCRU�OQUV�UKIPKƂECPV�KU�VJG�7PFGT�%QCNKVKQP��+V�KU�C�INQDCN�ENKOCVG�RCEV�s�URGCTJGCFGF�
D[�)QXGTPQT�$TQYP�s�COQPI�UVCVGU��RTQXKPEGU��EQWPVTKGU��CPF�EKVKGU�CNN�EQOOKVVKPI�VQ�FQ�
VJGKT�RCTV�VQ�NKOKV�VJG�KPETGCUG�KP�INQDCN�CXGTCIG�VGORGTCVWTGU�DGNQY�VJG�FCPIGTQWU�NGXGNU��
5KIPCVQTKGU�EQOOKV�VQ�GKVJGT�TGFWEKPI�ITGGPJQWUG�ICU�GOKUUKQPU����VQ����RGTEGPV�DGNQY�
�����NGXGNU�D[������QT�CEJKGXKPI�C�RGT�ECRKVC�CPPWCN�GOKUUKQP�VCTIGV�QH�NGUU�VJCP���OGVTKE�VQPU�
D[�������/QTG�VJCP�����LWTKUFKEVKQPU�HTQO����EQWPVTKGU�CPF�UKZ�EQPVKPGPVU�JCXG�PQY�UKIPGF�
QT�GPFQTUGF�VJG�CITGGOGPV��6QIGVJGT��OGODGTU�QH�VJG�7PFGT�%QCNKVKQP�TGRTGUGPV�OQTG�VJCP�
����DKNNKQP�RGQRNG�CPF�������VTKNNKQP�KP�)&2��GSWKXCNGPV�VQ����RGTEGPV�QH�VJG�INQDCN�GEQPQO[��

Unleashing the California Spirit

6JKU�2NCP�KU�C�FGENCTCVKQP�QH�%CNKHQTPKCoU�RCVJ�HQTYCTF��+V�DWKNFU�QP�VJG�5VCVGoU�UWEEGUUHWN�
CRRTQCEJ�VQ�CFFTGUUKPI�ENKOCVG�EJCPIG�CPF�JCTPGUUGU�VJG�%CNKHQTPKC�URKTKV�VQ�RTQRGN�C�
ENGCPGT�GEQPQO[��YJKNG�UGTXKPI�CU�CP�GZCORNG�HQT�QVJGTU��
$WV�VJKU�2NCP�YKNN�PQV�DG�UWEEGUUHWN�QP�KVU�QYP��1WT�EQNNGEVKXG��CPF�KPFKXKFWCN��GHHQTVU�OWUV�
TGCEJ�GXGT[�UGEVQT�QH�%CNKHQTPKCoU�GEQPQO[��CPF�GXGT[�EQOOWPKV[�KP�VJG�UVCVG��#U�%CNKHQTPKC�
HCEGU�VJG�EJCNNGPIG�QH�ENKOCVG�EJCPIG��KV�YKNN�UWEEGGF�CU�KV�CNYC[U�JCU�s�VJTQWIJ�QRGP��
KPENWUKXG�RTQEGUUGU��VJTQWIJ�UWRRQTV�QH�ENGCP�VGEJPQNQI[�OCTMGVU��CPF�VJTQWIJ�C�TGNGPVNGUU�
RWTUWKV�QH�C�JGCNVJ[�%CNKHQTPKC�HQT�CNN�
6JGTG�UJQWNF�DG�PQ�FQWDV�VJCV�%CNKHQTPKC�KU�WPKVGF�KP�WPFGTUVCPFKPI�VJG�PGGF�VQ�CEV��CPF�KP�
VJG�YKNN�VQ�CEV��+PXGUVOGPVU�KP�ENGCP��NQY�ECTDQP�QRVKQPU�YKNN�RC[�QHH�s�HQT�VJG�GPXKTQPOGPV�
CPF�VJG�GEQPQO[��+PXGUVOGPVU�CPF�VTCKPKPI�KP�GFWECVKQP�CPF�YQTMHQTEG�FGXGNQROGPV�HQT�C�
NQYGT�ECTDQP�GEQPQO[�CTG�C�ETKVKECN�RCTV�QH�VJKU�VTCPUKVKQP�
6JKU�2NCP�KU�QPN[�VJG�DGIKPPKPI��#NN�QH�VJG�OGCUWTGU�KP�VJG�2NCP�YKNN�DG�FGXGNQRGF�KP�
VJGKT�QYP�RWDNKE�RTQEGUU��UJCRGF�PQV�LWUV�D[�VJG�XKUKQP�QH�VJKU�2NCP��DWV�CNUQ�D[�VJG�DGUV�
WPFGTUVCPFKPI�QH�VJG�VGEJPQNQI[��EQUVU�CPF�KORCEVU�QP�EQOOWPKVKGU�s�CPF�D[�KPRWV�HTQO�C�
DTQCF�TCPIG�QH�UVCMGJQNFGTU�CPF�RGTURGEVKXGU�YKVJ�VJG�TGEQIPKVKQP�VJCV�CEJKGXKPI�VJG������
VCTIGV�KU�C�OKNGUVQPG�QP�QWT�YC[�VQ�VJG�FGGRGT�)*)�TGFWEVKQPU�PGGFGF�VQ�RTQVGEV�VJG�
GPXKTQPOGPV�CPF�QWT�YC[�QH�NKHG��6JG�2NCP�CNUQ�RTQRQUGU�FGXGNQRKPI�C�NQPI�VGTO�HWPFKPI�
RNCP�VQ�KPHQTO�HWVWTG�CRRTQRTKCVKQPU�PGEGUUCT[�VQ�CEJKGXG�QWT�NQPI�VGTO�VCTIGVU��YJKEJ�YKNN�
UGPF�ENGCT�OCTMGV�CPF�YQTMHQTEG�FGXGNQROGPV�UKIPCNU�
%NKOCVG�EJCPIG�RTGUGPVU�WPRTGEGFGPVGF�EJCNNGPIGU��DWV�LWUV�CU�YG�JCXG�CNYC[U�FQPG��
%CNKHQTPKCPU�YKNN�VCEMNG�VJGO�YKVJ�KPPQXCVKQP��KPENWUKQP�CPF�WNVKOCVGN[��UWEEGUU�
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Chapter 1

Background

+P�0QXGODGT�������%CNKHQTPKC�)QXGTPQT�'FOWPF�)��$TQYP�CHƂTOGF�%CNKHQTPKCoU�TQNG�KP�VJG�ƂIJV�CICKPUV�ENKOCVG�
EJCPIG�KP�VJG�7PKVGF�5VCVGU��PQVKPI��p9G�YKNN�RTQVGEV�VJG�RTGEKQWU�TKIJVU�QH�QWT�RGQRNG�CPF�EQPVKPWG�VQ�EQPHTQPV�
VJG�GZKUVGPVKCN�VJTGCV�QH�QWT�VKOGsFGXCUVCVKPI�ENKOCVG�EJCPIG�q�$[�YQTMKPI�VQ�TGFWEG�VJG�VJTGCV�HCEKPI�VJG�
5VCVG�CPF�UGVVKPI�CP�GZCORNG��%CNKHQTPKC�EQPVKPWGU�VQ�NGCF�KP�VJG�ENKOCVG�CTGPC��6JKU�5EQRKPI�2NCP�HQT�#EJKGXKPI�
%CNKHQTPKCoU������)TGGPJQWUG�)CU�6CTIGV�
5EQRKPI�2NCP�QT������5EQRKPI�2NCP� KFGPVKƂGU�JQY�VJG�5VCVG�ECP�
TGCEJ�QWT������ENKOCVG�VCTIGV�VQ�TGFWEG�ITGGPJQWUG�ICU�
)*)��GOKUUKQPU�D[����RGTEGPV�HTQO������NGXGNU��CPF�
UWDUVCPVKCNN[�CFXCPEG�VQYCTF�QWT������ENKOCVG�IQCN�VQ�TGFWEG�)*)�GOKUUKQPU�D[����RGTEGPV�DGNQY������NGXGNU��
$[�UGNGEVKPI�CPF�RWTUWKPI�C�UWUVCKPCDNG�CPF�ENGCP�GEQPQO[�RCVJ�HQT�������VJG�5VCVG�YKNN�EQPVKPWG�VQ�UWEEGUUHWNN[�
GZGEWVG�GZKUVKPI�RTQITCOU��FGOQPUVTCVG�VJG�EQWRNKPI�QH�GEQPQOKE�ITQYVJ�CPF�GPXKTQPOGPVCN�RTQITGUU��CPF�
GPJCPEG�PGY�QRRQTVWPKVKGU�HQT�GPICIGOGPV�YKVJKP�VJG�5VCVG�VQ�CFFTGUU�CPF�RTGRCTG�HQT�ENKOCVG�EJCPIG�
6JKU�5EQRKPI�2NCP�DWKNFU�QP�CPF�KPVGITCVGU�GHHQTVU�CNTGCF[�WPFGTYC[�VQ�TGFWEG�VJG�5VCVGoU�)*)��ETKVGTKC�
RQNNWVCPV��CPF�VQZKE�CKT�EQPVCOKPCPV�GOKUUKQPU��5WEEGUUHWN�KORNGOGPVCVKQP�QH�GZKUVKPI�RTQITCOU�JCU�RWV�
%CNKHQTPKC�QP�VTCEM�VQ�CEJKGXG�VJG������VCTIGV��2TQITCOU�UWEJ�CU�VJG�.QY�%CTDQP�(WGN�5VCPFCTF�CPF�
4GPGYCDNGU�2QTVHQNKQ�5VCPFCTF�CTG�FGNKXGTKPI�ENGCPGT�HWGNU�CPF�GPGTI[��VJG�#FXCPEGF�%NGCP�%CTU�2TQITCO�
JCU�RWV�OQTG�VJCP�C�SWCTVGT�OKNNKQP�ENGCP�XGJKENGU�QP�VJG�TQCF��CPF�VJG�5WUVCKPCDNG�(TGKIJV�#EVKQP�2NCP�YKNN�
TGUWNV�KP�GHƂEKGPV�CPF�ENGCPGT�U[UVGOU�VQ�OQXG�IQQFU�VJTQWIJQWV�VJG�5VCVG��'PJCPEKPI�CPF�KORNGOGPVKPI�
VJGUG�QPIQKPI�GHHQTVU�RWVU�%CNKHQTPKC�QP�VJG�RCVJ�VQ�CEJKGXKPI�VJG������VCTIGV��6JKU�5EQRKPI�2NCP�TGNKGU�QP�
VJGUG��CPF�QVJGT��HQWPFCVKQPCN�RTQITCOU�RCKTGF�YKVJ�CP�GZVGPFGF��OQTG�UVTKPIGPV�%CR�CPF�6TCFG�2TQITCO�� 
VQ�FGNKXGT�ENKOCVG��CKT�SWCNKV[��CPF�QVJGT�DGPGƂVU�
+P�FGXGNQRKPI�VJKU�5EQRKPI�2NCP��KV�KU�RCTCOQWPV�VJCV�YG�EQPVKPWG�VQ�DWKNF�QP�%CNKHQTPKCoU�UWEEGUU�D[�VCMKPI�
GHHGEVKXG�CEVKQPU��9G�OWUV�TCRKFN[�RTQFWEG�TGCN�TGUWNVU�VQ�CXQKF�VJG�OQUV�ECVCUVTQRJKE�KORCEVU�QH�ENKOCVG�
EJCPIG��6JG�5EQRKPI�2NCP�KFGPVKƂGU�RQNKEKGU�DCUGF�QP�UQNKF�UEKGPEG�CPF�KFGPVKƂGU�CFFKVKQPCN�TGUGCTEJ�PGGFU��
YJKNG�CNUQ�TGEQIPK\KPI�VJG�PGGF�HQT�ƃGZKDKNKV[�KP�VJG�HCEG�QH�C�EJCPIKPI�ENKOCVG��1PIQKPI�TGUGCTEJ�VQ�DGVVGT�
WPFGTUVCPF�U[UVGOU�YJGTG�QWT�MPQYNGFIG�KU�YGCMGT�YKNN�CNNQY�HQT�CFFKVKQPCN�QRRQTVWPKVKGU�VQ�UGV�VCTIGVU�CPF�
KFGPVKH[�CEVKQPCDNG�RQNKEKGU��(WTVJGT��C�NQPI�VGTO�HWPFKPI�RNCP�VQ�KPHQTO�HWVWTG�CRRTQRTKCVKQPU�KU�ETKVKECN�VQ�
CEJKGXG�QWT�NQPI�VGTO�VCTIGVU��YJKEJ�YKNN�UGPF�ENGCT�OCTMGV�CPF�YQTMHQTEG�FGXGNQROGPV�UKIPCNU�

Climate Legislation and Directives
%CNKHQTPKC�JCU�OCFG�RTQITGUU�QP�CFFTGUUKPI�ENKOCVG�EJCPIG�FWTKPI�RGTKQFU�QH�DQVJ�4GRWDNKECP�CPF�
&GOQETCVKE�PCVKQPCN�CPF�5VCVG�CFOKPKUVTCVKQPU��%CNKHQTPKCoU�IQXGTPQTU�CPF�NGIKUNCVWTG�RTKQTKVK\G�RWDNKE�JGCNVJ�
CPF�VJG�GPXKTQPOGPV��#�UGTKGU�QH�GZGEWVKXG�QTFGTU�CPF�NCYU�JCXG�IGPGTCVGF�RQNKEKGU�CPF�CEVKQPU�CETQUU�
5VCVG�IQXGTPOGPV��COQPI�NQECN�CPF�TGIKQPCN�IQXGTPOGPVU��CPF�YKVJKP�KPFWUVT[��6JGUG�RQNKEKGU�CNUQ�JCXG�
GPEQWTCIGF�EQNNCDQTCVKQP�YKVJ�HGFGTCN�CIGPEKGU�CPF�URWTTGF�RCTVPGTUJKRU�YKVJ�OCP[�LWTKUFKEVKQPU�DG[QPF�
%CNKHQTPKCoU�DQTFGTU��/QXKPI�HQTYCTF��%CNKHQTPKC�YKNN�EQPVKPWG�KVU�RWTUWKV�QH�EQNNCDQTCVKQPU�CPF�CFXQECE[�HQT�
CEVKQP�VQ�CFFTGUU�ENKOCVG�EJCPIG��6JG�HQNNQYKPI�NKUV�RTQXKFGU�C�UWOOCT[�QH�OCLQT�ENKOCVG�NGIKUNCVKQP�CPF�
GZGEWVKXG�QTFGTU�VJCV�JCXG�UJCRGF�%CNKHQTPKCoU�ENKOCVG�RTQITCOU�
#UUGODN[�$KNN����
#$�����
0WÍG\��%JCRVGT������5VCVWVGU�QH��������VJG�%CNKHQTPKC�)NQDCN�9CTOKPI�5QNWVKQPU�#EV�
of 2006.

• %WV�VJG�5VCVGoU�)*)�GOKUUKQPU�VQ������NGXGNU�D[������YKVJ� 
� OCKPVCKPGF�CPF�EQPVKPWGF�TGFWEVKQPU�RQUV������
• (KTUV�EQORTGJGPUKXG�ENKOCVG�DKNN�KP�%CNKHQTPKC��C�FGƂPKPI�OQOGPV� 
� KP�VJG�5VCVGoU�NQPI�JKUVQT[�QH�GPXKTQPOGPVCN�UVGYCTFUJKR�
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• 5GEWTGF�VJG�5VCVGoU�TQNG�CU�C�PCVKQPCN�CPF�INQDCN�NGCFGT�KP�TGFWEKPI�)*)U�
2WTUWCPV�VQ�#$�����VJG�%CNKHQTPKC�#KT�4GUQWTEGU�$QCTF�
%#4$�QT�$QCTF��RTGRCTGF�CPF�CFQRVGF�VJG�KPKVKCN�
5EQRKPI�2NCP�VQ�pidentify and make recommendations on direct emissions reductions measures, alternative 
compliance mechanisms, market-based compliance mechanisms, and potential monetary and non-monetary 
incentivesq�KP�QTFGT�VQ�CEJKGXG�VJG������IQCN��CPF�VQ�CEJKGXG�pthe maximum technologically feasible and 
cost-effective GHG emissions reductionsq�D[������CPF�OCKPVCKP�CPF�EQPVKPWG�TGFWEVKQPU�DG[QPF�������#$����
TGSWKTGU�%#4$�VQ�WRFCVG�VJG�5EQRKPI�2NCP�CV�NGCUV�GXGT[�ƂXG�[GCTU�

Executive Order B-30-15
+P�JKU�,CPWCT[������KPCWIWTCN�CFFTGUU��)QXGTPQT�$TQYP�KFGPVKƂGF�CEVKQPU�KP�ƂXG�MG[�ENKOCVG�EJCPIG�UVTCVGI[�
pRKNNCTUq�PGEGUUCT[�VQ�OGGV�%CNKHQTPKCoU�CODKVKQWU�ENKOCVG�EJCPIG�IQCNU��6JGUG�ƂXG�RKNNCTU�CTG�

• 4GFWEKPI�VQFC[oU�RGVTQNGWO�WUG�KP�ECTU�CPF�VTWEMU�D[�WR�VQ����RGTEGPV�
• +PETGCUKPI�HTQO�QPG�VJKTF�VQ����RGTEGPV�QWT�GNGEVTKEKV[�FGTKXGF�HTQO�TGPGYCDNG�UQWTEGU�
• &QWDNKPI�VJG�GHƂEKGPE[�UCXKPIU�CEJKGXGF�CV�GZKUVKPI�DWKNFKPIU�CPF�OCMKPI�JGCVKPI�HWGNU�ENGCPGT�
• 4GFWEKPI�VJG�TGNGCUG�QH�OGVJCPG��DNCEM�ECTDQP��CPF�QVJGT�UJQTV�NKXGF�ENKOCVG�RQNNWVCPVU�
• /CPCIKPI�HCTO�CPF�TCPIGNCPFU��HQTGUVU��CPF�YGVNCPFU�UQ�VJG[�ECP�UVQTG�ECTDQP�

%QPUKUVGPV�YKVJ�VJGUG�IQCNU��)QXGTPQT�$TQYP�UKIPGF�'ZGEWVKXG�1TFGT�$�������KP�#RTKN������
• 'UVCDNKUJKPI�C�%CNKHQTPKC�)*)�TGFWEVKQP�VCTIGV�QH����RGTEGPV�DGNQY������NGXGNU�D[������
• %CNNKPI�QP�%#4$��KP�EQQTFKPCVKQP�YKVJ�UKUVGT�CIGPEKGU��VQ�WRFCVG�VJG� 
� #$����%NKOCVG�%JCPIG�5EQRKPI�2NCP�VQ�KPEQTRQTCVG�VJG������VCTIGV�
• $WKNFKPI�QWV�VJG�pUKZVJ�RKNNCTq�QH�VJG�)QXGTPQToU�UVTCVGI[sVQ�UCHGIWCTF�%CNKHQTPKC� 
� KP�VJG�HCEG�QH�C�EJCPIKPI�ENKOCVGsJKIJNKIJVKPI�VJG�PGGF�VQ�RTKQTKVK\G�CEVKQPU�VQ� 
� TGFWEG�)*)�GOKUUKQPU�CPF�DWKNF�TGUKNKGPEG�KP�VJG�HCEG�QH�C�EJCPIKPI�ENKOCVG�

Senate Bill 350 (SB 350) (De Leon, Chapter 547, Statutes of 2015),  
Golden State Standards

• 4GSWKTGF�VJG�5VCVG�VQ�UGV�)*)�TGFWEVKQP�RNCPPKPI�VCTIGVU�VJTQWIJ�+PVGITCVGF� 
� 4GUQWTEG�2NCPPKPI�KP�VJG�GNGEVTKEKV[�UGEVQT�CU�C�YJQNG�CPF�COQPI�KPFKXKFWCN�WVKNKVKGU� 
� CPF�QVJGT�GNGEVTKEKV[�RTQXKFGTU�
EQNNGEVKXGN[�MPQYP�CU�NQCF�UGTXKPI�GPVKVKGU��
• %QFKƂGF�CP�KPETGCUG�KP�VJG�4GPGYCDNGU�2QTVHQNKQ�5VCPFCTF�
425��VQ����RGTEGPV� 
� D[�����1�CPF�FQWDNGF�VJG�GPGTI[�UCXKPIU�TGSWKTGF�KP�GNGEVTKEKV[�CPF�PCVWTCN� 
� ICU�GPF�WUGU�CU�FKUEWUUGF�KP�VJG�)QXGTPQToU�KPCWIWTCN�CFFTGUU�

Senate Bill 32 (SB 32) (Pavley, Chapter 249, Statutes of 2016), California Global Warming 
Solutions Act of 2016: emissions limit and Assembly Bill 197 (AB 197) (E. Garcia, Chapter 
250, Statutes of 2016), State Air Resources Board: greenhouse gases: regulations.
5$����CHƂTOU�VJG�KORQTVCPEG�QH�CFFTGUUKPI�ENKOCVG�EJCPIG�D[�EQFKH[KPI�KPVQ�UVCVWVG�VJG�)*)�GOKUUKQPU�
TGFWEVKQPU�VCTIGV�QH�CV�NGCUV����RGTEGPV�DGNQY������NGXGNU�D[������EQPVCKPGF�KP�)QXGTPQT�$TQYPoU�'ZGEWVKXG�
1TFGT�$��������6JG������VCTIGV�TGƃGEVU�VJG�UCOG�UEKGPEG�VJCV�KPHQTOU�VJG�CITGGOGPV�TGCEJGF�KP�2CTKU�D[�
VJG������%QPHGTGPEG�QH�2CTVKGU�VQ�VJG�7PKVGF�0CVKQPU�(TCOGYQTM�%QPXGPVKQP�QP�%NKOCVG�%JCPIG�
70(%%%���
CKOGF�CV�MGGRKPI�VJG�INQDCN�VGORGTCVWTG�KPETGCUG�DGNQY���FGITGGU�%GNUKWU�
�%���6JG�%CNKHQTPKC������VCTIGV�
TGRTGUGPVU�VJG�OQUV�CODKVKQWU�)*)�TGFWEVKQP�IQCN�HQT�0QTVJ�#OGTKEC��$CUGF�QP�VJG�GOKUUKQPU�TGFWEVKQPU�
FKTGEVGF�D[�5$�����VJG�CPPWCN������UVCVGYKFG�VCTIGV�GOKUUKQPU�NGXGN�HQT�%CNKHQTPKC�KU�����OKNNKQP�OGVTKE�VQPU�QH�
ECTDQP�FKQZKFG�GSWKXCNGPV�
//6%12G��
6JG�EQORCPKQP�DKNN�VQ�5$�����#$������RTQXKFGU�CFFKVKQPCN�FKTGEVKQP�VQ�%#4$�QP�VJG�HQNNQYKPI�CTGCU�TGNCVGF�VQ�
VJG�CFQRVKQP�QH�UVTCVGIKGU�VQ�TGFWEG�)*)�GOKUUKQPU�

• 4GSWKTGU�CPPWCN�RQUVKPI�QH�)*)��ETKVGTKC��CPF�VQZKE�CKT�EQPVCOKPCPV�FCVC� 
� VJTQWIJQWV�VJG�5VCVG��QTICPK\GF�D[�NQECN�CPF�UWD�EQWPV[�NGXGN�HQT�UVCVKQPCT[� 
� UQWTEGU�CPF�D[�CV�NGCUV�C�EQWPV[�NGXGN�HQT�OQDKNG�UQWTEGU�
• 4GSWKTGU�%#4$��YJGP�CFQRVKPI�TWNGU�CPF�TGIWNCVKQPU�VQ�CEJKGXG�GOKUUKQPU�TGFWEVKQPU� 

1 http://www.cpuc.ca.gov/renewables/
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� CPF�VQ�RTQVGEV�VJG�5VCVGoU�OQUV�CHHGEVGF�CPF�FKUCFXCPVCIGF�EQOOWPKVKGU��VQ� 
� EQPUKFGT�VJG�UQEKCN�EQUVU�QH�)*)�GOKUUKQPU�CPF�RTKQTKVK\G�DQVJ�QH�VJG�HQNNQYKPI�

• 'OKUUKQPU�TGFWEVKQPU�TWNGU�CPF�TGIWNCVKQPU�VJCV�TGUWNV�KP�FKTGEV� 
� )*)�GOKUUKQPU�TGFWEVKQPU�CV�NCTIG�UVCVKQPCT[�UQWTEGU�QH�)*)� 
� GOKUUKQPU�CPF�FKTGEV�GOKUUKQPU�TGFWEVKQPU�HTQO�OQDKNG�UQWTEGU�
• 'OKUUKQPU�TGFWEVKQPU�TWNGU�CPF�TGIWNCVKQPU�VJCV�TGUWNV�KP�FKTGEV�)*)� 
� GOKUUKQPU�TGFWEVKQPU�HTQO�UQWTEGU�QVJGT�VJCP�VJQUG�NKUVGF�CDQXG�

• &KTGEVU�%#4$��KP�VJG�FGXGNQROGPV�QH�GCEJ�UEQRKPI�RNCP��VQ� 
� KFGPVKH[�HQT�GCEJ�GOKUUKQPU�TGFWEVKQP�OGCUWTG�

• 6JG�TCPIG�QH�RTQLGEVGF�)*)�GOKUUKQPU�TGFWEVKQPU�VJCV�TGUWNV�HTQO�VJG�OGCUWTG�
• 6JG�TCPIG�QH�RTQLGEVGF�CKT�RQNNWVKQP�TGFWEVKQPU�VJCV�TGUWNV�HTQO�VJG�OGCUWTG�
• 6JG�EQUV�GHHGEVKXGPGUU��KPENWFKPI�CXQKFGF�UQEKCN�EQUVU��QH�VJG�OGCUWTG�

%#4$�JCU�DGIWP�VJG�RTQEGUU�VQ�KORNGOGPV�VJG�RTQXKUKQPU�QH�#$������(QT�KPUVCPEG��%#4$�KU�CNTGCF[�RQUVKPI�
)*)��ETKVGTKC�RQNNWVCPV�CPF�VQZKE�CKT�EQPVCOKPCPV�FCVC��%#4$�CNUQ�KPEQTRQTCVGF�CKT�GOKUUKQPU�FCVC�KPVQ�C�
XKUWCNK\CVKQP�VQQN�KP�&GEGODGT������KP�TGURQPUG�VQ�FKTGEVKQP�KP�#$�����VQ�RTQXKFG�GCUKGT�CEEGUU�VQ�VJKU�FCVC�2

Senate Bill 1383 (SB 1383) (Lara, Chapter 395, Statutes of 2016), Short-lived climate  
pollutants: methane emissions: dairy and livestock: organic waste: land!lls

• 4GSWKTGU�VJG�FGXGNQROGPV��CFQRVKQP��CPF�KORNGOGPVCVKQP� 
� QH�C�5JQTV�.KXGF�%NKOCVG�2QNNWVCPV�5VTCVGI[��, �

• +PENWFGU�VJG�HQNNQYKPI�URGEKƂE�IQCNU�HQT������HTQO������NGXGNU�
• ���RGTEGPV�TGFWEVKQP�KP�OGVJCPG�
• ���RGTEGPV�TGFWEVKQP�KP�J[FTQƃWQTQECTDQP�ICUGU�
• ���RGTEGPV�TGFWEVKQP�KP�CPVJTQRQIGPKE�DNCEM�ECTDQP��

5JQTV�NKXGF�ENKOCVG�RQNNWVCPVU�
5.%2U���UWEJ�CU�DNCEM�ECTDQP��ƃWQTKPCVGF�ICUGU��CPF�OGVJCPG��CTG�RQYGTHWN�
ENKOCVG�HQTEGTU�VJCV�JCXG�C�FTCOCVKE�CPF�FGVTKOGPVCN�GHHGEV�QP�CKT�SWCNKV[��RWDNKE�JGCNVJ��CPF�ENKOCVG�EJCPIG��
6JGUG�RQNNWVCPVU�ETGCVG�C�YCTOKPI�KPƃWGPEG�QP�VJG�ENKOCVG�VJCV�KU�OCP[�VKOGU�OQTG�RQVGPV�VJCP�VJCV�QH�
ECTDQP�FKQZKFG��+P�/CTEJ�������VJG�$QCTF�CFQRVGF�VJG�5JQTV�.KXGF�%NKOCVG�2QNNWVCPV�4GFWEVKQP�5VTCVGI[�
5.%2�
5VTCVGI[��GUVCDNKUJKPI�C�RCVJ�VQ�FGETGCUG�)*)�GOKUUKQPU�CPF�FKURNCEG�HQUUKN�DCUGF�PCVWTCN�ICU�WUG��5VTCVGIKGU�
KPENWFG�CXQKFKPI�NCPFƂNN�OGVJCPG�GOKUUKQPU�D[�TGFWEKPI�VJG�FKURQUCN�QH�QTICPKEU�VJTQWIJ�GFKDNG�HQQF�TGEQXGT[��
EQORQUVKPI��KP�XGUUGN�FKIGUVKQP��CPF�QVJGT�RTQEGUUGU��CPF�TGEQXGTKPI�OGVJCPG�HTQO�YCUVGYCVGT�VTGCVOGPV�
HCEKNKVKGU��CPF�OCPWTG�OGVJCPG�CV�FCKTKGU��CPF�WUKPI�VJG�OGVJCPG�CU�C�TGPGYCDNG�UQWTEG�QH�PCVWTCN�ICU�VQ�
HWGN�XGJKENGU�QT�IGPGTCVG�GNGEVTKEKV[��6JG�5.%2�5VTCVGI[�CNUQ�KFGPVKƂGU�UVGRU�VQ�TGFWEG�PCVWTCN�ICU�NGCMU�HTQO�
QKN�CPF�ICU�YGNNU��RKRGNKPGU��XCNXGU��CPF�RWORU�VQ�KORTQXG�UCHGV[��CXQKF�GPGTI[�NQUUGU��CPF�TGFWEG�OGVJCPG�
GOKUUKQPU�CUUQEKCVGF�YKVJ�PCVWTCN�ICU�WUG��.CUVN[��VJG�5.%2�5VTCVGI[�CNUQ�KFGPVKƂGU�OGCUWTGU�VJCV�ECP�TGFWEG�
J[FTQƃWQTQECTDQP�
*(%��GOKUUKQPU�CV�PCVKQPCN�CPF�KPVGTPCVKQPCN�NGXGNU��KP�CFFKVKQP�VQ�5VCVG�NGXGN�CEVKQP�VJCV�
KPENWFGU�CP�KPEGPVKXG�RTQITCO�VQ�GPEQWTCIG�VJG�WUG�QH�NQY�)NQDCN�9CTOKPI�2QVGPVKCN�
)92��TGHTKIGTCPVU��CPF�
NKOKVCVKQPU�QP�VJG�WUG�QH�JKIJ�)92�TGHTKIGTCPVU�KP�PGY�TGHTKIGTCVKQP�CPF�CKT�EQPFKVKQPKPI�GSWKROGPV�

Assembly Bill 1504 (AB 1504) (Skinner, Chapter 534, Statutes of 2010):  
Forest resources: carbon sequestration

• 4GSWKTGU�VJG�$QCTF�QH�(QTGUVT[�CPF�(KTG�2TQVGEVKQP�VQ�CFQRV�FKUVTKEV�HQTGUV�RTCEVKEG� 
� TWNGU�CPF�TGIWNCVKQPU�KP�CEEQTFCPEG�YKVJ�URGEKƂGF�RQNKEKGU�VQ��COQPI�QVJGT�VJKPIU�� 
� CUUWTG�VJG�EQPVKPWQWU�ITQYKPI�CPF�JCTXGUVKPI�QH�EQOOGTEKCN�HQTGUV�VTGG�URGEKGU�
• 4GSWKTGU�VJG�$QCTF�QH�(QTGUVT[�CPF�(KTG�2TQVGEVKQP�VQ�GPUWTG�VJCV�KVU�TWNGU�CPF�TGIWNCVKQPU�VJCV� 
� IQXGTP�VJG�JCTXGUVKPI�QH�EQOOGTEKCN�HQTGUV�VTGG�URGEKGU�EQPUKFGT�VJG�ECRCEKV[�QH�HQTGUV�TGUQWTEGU�VQ� 
� UGSWGUVGT�ECTDQP�FKQZKFG�GOKUUKQPU�UWHƂEKGPV�VQ�OGGV�QT�GZEGGF�VJG�UGSWGUVTCVKQP�VCTIGV�QH���OKNNKQP� 
� OGVTKE�VQPU�QH�ECTDQP�FKQZKFG�CPPWCNN[��CU�GUVCDNKUJGF�KP�VJG�ƂTUV�#$����%NKOCVG�%JCPIG�5EQRKPI�2NCP�

�� %#4$��������%#4$oU�'OKUUKQP�+PXGPVQT[�#EVKXKVKGU��www.arb.ca.gov/ei/ei.htm
�� %#4$��4GFWEKPI�5JQTV�.KXGF�%NKOCVG�2QNNWVCPVU�KP�%CNKHQTPKC��www.arb.ca.gov/cc/shortlived/shortlived.htm
�� 5GPCVG�$KNN�0Q�������leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB605
�� 5GPCVG�$KNN�0Q�������leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB1383
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Senate Bill 1386 (SB 1386) (Wolk, Chapter 545, Statutes of 2016): Resource conservation, 
natural and working lands

• &GENCTGU�KV�VJG�RQNKE[�QH�VJG�5VCVG�VJCV�RTQVGEVKQP�CPF�OCPCIGOGPV�QH�PCVWTCN�CPF�YQTMKPI� 
� NCPFU��CU�FGƂPGF��KU�CP�KORQTVCPV�UVTCVGI[�KP�OGGVKPI�VJG�5VCVGoU�)*)�TGFWEVKQP�IQCNU�
• 4GSWKTGU�5VCVG�CIGPEKGU�VQ�EQPUKFGT�RTQVGEVKQP�CPF�OCPCIGOGPV�QH�PCVWTCN�CPF�YQTMKPI�NCPFU�KP� 
� GUVCDNKUJKPI�RQNKEKGU�CPF�ITCPV�ETKVGTKC��CPF�KP�OCMKPI�GZRGPFKVWTGU��CPF�pKORNGOGPV�VJKU�TGSWKTGOGPV� 
� KP�EQPLWPEVKQP�YKVJ�VJG�5VCVGoU�QVJGT�UVTCVGIKGU�VQ�OGGV�KVU�ITGGPJQWUG�ICU�GOKUUKQPU�TGFWEVKQP�IQCNU�q

Assembly Bill 398 (AB 398) (E. Garcia, Chapter 135, Statutes of 2017): California Global 
Warming Solutions Act of 2006: market-based compliance mechanisms: !re prevention fees: 
sales and use tax manufacturing exemption

• %NCTKƂGU�VJG�TQNG�QH�VJG�5VCVGoU�%CR�CPF�6TCFG�2TQITCO�HTQO�,CPWCT[����������VJTQWIJ� 
� &GEGODGT�����������EQPVKPWKPI�GNGOGPVU�QH�VJG�EWTTGPV�RTQITCO��DWV�TGSWKTKPI�%#4$� 
� VQ�OCMG�UQOG�RQUV������TGƂPGOGPVU�
• 'UVCDNKUJGU�C�%QORNKCPEG�1HHUGVU�2TQVQEQN�6CUM�(QTEG�VQ�RTQXKFG�IWKFCPEG�VQ�%#4$�KP�CRRTQXKPI� 
� PGY�QHHUGV�RTQVQEQNU�VJCV�KPETGCUG�RTQLGEVU�YKVJ�FKTGEV��KP�UVCVG�GPXKTQPOGPVCN�DGPGƂVU�
• 'UVCDNKUJGU�VJG�+PFGRGPFGPV�'OKUUKQPU�/CTMGV�#FXKUQT[�%QOOKVVGG�VQ�TGRQTV�CPPWCNN[�QP�VJG� 
� GPXKTQPOGPVCN�CPF�GEQPQOKE�RGTHQTOCPEG�QH�VJG�%CR�CPF�6TCFG�2TQITCO�CPF�QVJGT�ENKOCVG�RQNKEKGU�
• +FGPVKƂGU�NGIKUNCVKXG�RTKQTKVKGU�HQT�CNNQECVKPI�CWEVKQP�TGXGPWG�RTQEGGFU��VQ�KPENWFG�DWV�PQV�DG� 
� NKOKVGF�VQ��CKT�VQZKE�CPF�ETKVGTKC�CKT�RQNNWVCPVU�HTQO�UVCVKQPCT[�CPF�OQDKNG�UQWTEGU��NQY��CPF�\GTQ� 
� ECTDQP�VTCPURQTVCVKQP�CNVGTPCVKXGU��UWUVCKPCDNG�CITKEWNVWTCN�RTCEVKEGU�VJCV�RTQOQVG�VTCPUKVKQP�VQ�ENGCP� 
� VGEJPQNQI[��YCVGT�GHƂEKGPE[��CPF�KORTQXGF�CKT�SWCNKV[��JGCNVJ[�HQTGUVU�CPF�WTDCP�ITGGPKPI��UJQTV� 
� NKXGF�ENKOCVG�RQNNWVCPVU��ENKOCVG�CFCRVCVKQP�CPF�TGUKNKGPE[��CPF�ENKOCVG�CPF�ENGCP�GPGTI[�TGUGCTEJ�

+P�CFFKVKQP��#$�����TGSWKTGU�%#4$�VQ�FGUKIPCVG�VJG�%CR�CPF�6TCFG�2TQITCO�CU�VJG�OGEJCPKUO�HQT�TGFWEKPI�
)*)�GOKUUKQPU�HTQO�RGVTQNGWO�TGƂPGTKGU�CPF�QKN�CPF�ICU�RTQFWEVKQP�HCEKNKVKGU�KP�VJKU�WRFCVG�VQ�VJG�5EQRKPI�
2NCP��9KVJ�TGURGEV�VQ�NQECN�CKT�FKUVTKEVU��#$�����UVCVGU�VJCV�KV�FQGU�PQV�NKOKV�QT�GZRCPF�VJG�FKUVTKEVoU�GZKUVKPI�
CWVJQTKV[��KPENWFKPI�VJG�CWVJQTKV[�VQ�TGIWNCVG�ETKVGTKC�RQNNWVCPVU�CPF�VQZKE�CKT�EQPVCOKPCPVU��GZEGRV�VJCV�KV�
RTQJKDKVU�CP�CKT�FKUVTKEV�HTQO�CFQRVKPI�QT�KORNGOGPVKPI�C�TWNG�HQT�VJG�URGEKƂE�RWTRQUG�QH�TGFWEKPI�GOKUUKQPU�
QH�ECTDQP�FKQZKFG�HTQO�UVCVKQPCT[�UQWTEGU�VJCV�CTG�UWDLGEV�VQ�VJG�%CR�CPF�6TCFG�2TQITCO�

Assembly Bill 617 (AB 617) (C. Garcia, Chapter 136, Statutes of 2017):  
Nonvehicular air pollution: criteria air pollutants and toxic air contaminants.
6JKU�DKNN�YCU�RCUUGF�CU�C�EQORCPKQP�VQ�#$�����
'��)CTEKC��������VQ�UVTGPIVJGP�CKT�SWCNKV[�OQPKVQTKPI�CPF�
TGFWEG�CKT�RQNNWVKQP�CV�C�EQOOWPKV[�NGXGN��KP�EQOOWPKVKGU�CHHGEVGF�D[�C�JKIJ�EWOWNCVKXG�DWTFGP�QH�GZRQUWTG�
VQ�RQNNWVKQP��%#4$�KU�TGSWKTGF�VQ�RTGRCTG�C�OQPKVQTKPI�RNCP�D[�1EVQDGT����������VJCV�CUUGUUGU�VJG�5VCVGoU�
EWTTGPV�CKT�OQPKVQTKPI�PGVYQTM�YKVJ�TGEQOOGPFCVKQPU�HQT�C�UGV�QH�JKIJ�RTKQTKV[�NQECVKQPU�CTQWPF�VJG�5VCVG�
VQ�FGRNQ[�EQOOWPKV[�HQEWUGF�CKT�OQPKVQTKPI�U[UVGOU��.QECN�CKT�FKUVTKEVU�OWUV�FGRNQ[�CKT�OQPKVQTKPI�U[UVGOU�
KP�VJG�UGNGEVGF�JKIJ�RTKQTKV[�NQECVKQPU�D[�,WN[����������6JGTGCHVGT��%#4$�YKNN�GXCNWCVG�CPF�UGNGEV�CFFKVKQPCN�
NQECVKQPU�HQT�EQOOWPKV[�CKT�OQPKVQTKPI�QP�CP�CPPWCN�DCUKU��6JG�CKT�FKUVTKEVU�OWUV�CNUQ�FGRNQ[�CKT�OQPKVQTKPI�
U[UVGOU�YKVJKP�QPG�[GCT�QH�%#4$oU�UGNGEVKQP�QH�VJG�JKIJ�RTKQTKV[�NQECVKQPU��+P�CFFKVKQP�VQ�VJG�OQPKVQTKPI�RNCP��
VJG�DKNN�TGSWKTGU�%#4$�VQ�FGXGNQR�C�UVCVGYKFG�UVTCVGI[�VQ�TGFWEG�ETKVGTKC�RQNNWVCPVU�CPF�VQZKE�CKT�EQPVCOKPCPVU�

6#%U��KP�EQOOWPKVKGU�CHHGEVGF�D[�JKIJ�EWOWNCVKXG�GZRQUWTG�DWTFGPU�VJTQWIJ�CRRTQXGF�EQOOWPKV[�
GOKUUKQPU�TGFWEVKQP�RTQITCOU�FGXGNQRGF�D[�NQECN�CKT�FKUVTKEVU��KP�RCTVPGTUJKR�YKVJ�TGUKFGPVU�KP�VJG�CHHGEVGF�
EQOOWPKVKGU��TGSWKTGU�%#4$�VQ�GUVCDNKUJ�C�WPKHQTO�U[UVGO�QH�CPPWCN�TGRQTVKPI�QH�ETKVGTKC�RQNNWVCPVU�CPF�6#%U�
HQT�VJG�GZKUVKPI�UVCVGYKFG�CKT�OQPKVQTKPI�PGVYQTM��CPF�GZRGFKVGU�KORNGOGPVCVKQP�QH�DGUV�CXCKNCDNG�TGVTQƂV�
EQPVTQN�VGEJPQNQI[�KP�PQP�CVVCKPOGPV�CTGCU�
6CDNGU�UWOOCTK\KPI�VJG�NGIKUNCVKQP�FGUETKDGF�KP�VJKU�UGEVKQP��CNQPI�YKVJ�QVJGT�ENKOCVG�TGNCVGF�NGIKUNCVKQP�CPF�
RTQITCOU�CTG�KPENWFGF�KP�#RRGPFKZ�*�CPF�QTICPK\GF�D[�UGEVQT�
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Initial Scoping Plan and First Update to the Scoping Plan
6JG�+PKVKCN�5EQRKPI�2NCP6�KP������RTGUGPVGF�VJG�ƂTUV�GEQPQO[�YKFG�CRRTQCEJ�VQ�TGFWEKPI�GOKUUKQPU�CPF�
JKIJNKIJVGF�VJG�XCNWG�QH�EQODKPKPI�DQVJ�ECTDQP�RTKEKPI�YKVJ�QVJGT�EQORNGOGPVCT[�RTQITCOU�VQ�OGGV�
%CNKHQTPKCoU������)*)�GOKUUKQPU�VCTIGV�YJKNG�GPUWTKPI�RTQITGUU�KP�CNN�UGEVQTU��6JG�EQQTFKPCVGF�UGV�QH�RQNKEKGU�
KP�VJG�+PKVKCN�5EQRKPI�2NCP�GORNQ[GF�UVTCVGIKGU�VCKNQTGF�VQ�URGEKƂE�PGGFU��KPENWFKPI�OCTMGV�DCUGF�EQORNKCPEG�
OGEJCPKUOU��RGTHQTOCPEG�UVCPFCTFU��VGEJPQNQI[�TGSWKTGOGPVU��CPF�XQNWPVCT[�TGFWEVKQPU��6JG�+PKVKCN�5EQRKPI�
2NCP�CNUQ�FGUETKDGF�C�EQPEGRVWCN�FGUKIP�HQT�C�ECR�CPF�VTCFG�RTQITCO�VJCV�KPENWFGF�GXGPVWCN�NKPMCIG�VQ�QVJGT�
ECR�CPF�VTCFG�RTQITCOU�VQ�HQTO�C�NCTIGT�TGIKQPCN�VTCFKPI�RTQITCO�
#$����TGSWKTGU�%#4$�VQ�WRFCVG�VJG�UEQRKPI�RNCP�CV�NGCUV�GXGT[�ƂXG�[GCTU��6JG�(KTUV�7RFCVG�VQ�VJG�5EQRKPI�
2NCP��
(KTUV�7RFCVG���CRRTQXGF�KP�������RTGUGPVGF�CP�WRFCVG�QP�VJG�RTQITCO�CPF�KVU�RTQITGUU�VQYCTF�OGGVKPI�
VJG������NKOKV��+V�CNUQ�FGXGNQRGF�VJG�ƂTUV�XKUKQP�HQT�NQPI�VGTO�RTQITGUU�DG[QPF�������+P�FQKPI�UQ��VJG�(KTUV�
7RFCVG�NCKF�VJG�ITQWPFYQTM�HQT�VJG�IQCNU�UGV�HQTVJ�KP�'ZGEWVKXG�1TFGTU�5�������CPF�$�����������+V�CNUQ�
KFGPVKƂGF�VJG�PGGF�HQT�C������OKF�VGTO�VCTIGV�VQ�GUVCDNKUJ�C�EQPVKPWWO�QH�CEVKQPU�VQ�OCKPVCKP�CPF�EQPVKPWG�
TGFWEVKQPU��TCVJGT�VJCP�QPN[�HQEWUKPI�QP�VCTIGVU�HQT������QT������

Building on California’s Environmental Legacy
%CNKHQTPKCoU�UWEEGUUHWN�ENKOCVG�RQNKEKGU�CPF�RTQITCOU�JCXG�CNTGCF[�FGNKXGTGF�GOKUUKQPU�TGFWEVKQPU�TGUWNVKPI�
HTQO�ENGCPGT��OQTG�HWGN�GHƂEKGPV�ECTU�CPF�\GTQ�GOKUUKQP�XGJKENGU�
<'8U���NQY�ECTDQP�HWGNU��KPETGCUGF�TGPGYCDNG�
GPGTI[��CPF�ITGCVGT�YCUVG�FKXGTUKQP�HTQO�NCPFƂNNU��YCVGT�EQPUGTXCVKQP��KORTQXGF�HQTGUV�OCPCIGOGPV��
CPF�KORTQXGF�GPGTI[�GHƂEKGPE[�QH�JQOGU�CPF�DWUKPGUUGU��$G[QPF�)*)�TGFWEVKQPU��VJGUG�RQNKEKGU�CPF�
RTQITCOU�CNUQ�RTQXKFG�CP�CTTC[�QH�DGPGƂVU�KPENWFKPI�KORTQXGF�RWDNKE�JGCNVJ��ITGGP�LQDU��CPF�OQTG�ENGCP�
GPGTI[�EJQKEGU��6JG������)*)�GOKUUKQPU�TGFWEVKQP�VCTIGV�KP�5$����YKNN�GPUWTG�VJCV�VJG�5VCVG�OCKPVCKPU�VJKU�
OQOGPVWO�DG[QPF�������OKPFHWN�QH�VJG�5VCVGoU�RQRWNCVKQP�ITQYVJ�CPF�PGGFU��6JKU�5EQRKPI�2NCP�KFGPVKƂGU�C�
RCVJ�VQ�UKOWNVCPGQWUN[�OCMG�RTQITGUU�QP�VJG�5VCVGoU�ENKOCVG�IQCNU�CU�YGNN�CU�EQORNGOGPV�QVJGT�GHHQTVU�UWEJ�
CU�VJG�5VCVG�+ORNGOGPVCVKQP�2NCPU�
5+2U��CPF�EQOOWPKV[�GOKUUKQPU�TGFWEVKQP�RTQITCOU�VQ�JGNR�KORTQXG�CKT�
SWCNKV[�KP�CNN�RCTVU�QH�VJG�5VCVG�
%CNKHQTPKCoU�HWVWTG�ENKOCVG�UVTCVGI[�YKNN�TGSWKTG�EQPVKPWGF�EQPVTKDWVKQPU�HTQO�CNN�UGEVQTU�QH�VJG�GEQPQO[��
KPENWFKPI�GPJCPEGF�HQEWU�QP�\GTQ��CPF�PGCT�\GTQ�GOKUUKQP�
<'�0<'��XGJKENG�VGEJPQNQIKGU��EQPVKPWGF�
KPXGUVOGPV�KP�TGPGYCDNGU��UWEJ�CU�UQNCT�TQQHU��YKPF��CPF�QVJGT�V[RGU�QH�FKUVTKDWVGF�IGPGTCVKQP��ITGCVGT�WUG�
QH�NQY�ECTDQP�HWGNU��KPVGITCVGF�NCPF�EQPUGTXCVKQP�CPF�FGXGNQROGPV�UVTCVGIKGU��EQQTFKPCVGF�GHHQTVU�VQ�TGFWEG�
GOKUUKQPU�QH�UJQTV�NKXGF�ENKOCVG�RQNNWVCPVU�
OGVJCPG��DNCEM�ECTDQP��CPF�ƃWQTKPCVGF�ICUGU���CPF�CP�KPETGCUGF�
HQEWU�QP�KPVGITCVGF�NCPF�WUG�RNCPPKPI�VQ�UWRRQTV�NKXCDNG��VTCPUKV�EQPPGEVGF�EQOOWPKVKGU�CPF�EQPUGTXCVKQP�QH�
CITKEWNVWTCN�CPF�QVJGT�NCPFU��4GSWKTGOGPVU�HQT�)*)�TGFWEVKQPU�CV�UVCVKQPCT[�UQWTEGU�EQORNGOGPV�GHHQTVU�QH�
NQECN�CKT�RQNNWVKQP�EQPVTQN�CPF�CKT�SWCNKV[�OCPCIGOGPV�FKUVTKEVU�
CKT�FKUVTKEVU��VQ�VKIJVGP�ETKVGTKC�CPF�VQZKEU�CKT�
RQNNWVKQP�GOKUUKQP�NKOKVU�QP�C�DTQCF�URGEVTWO�QH�KPFWUVTKCN�UQWTEGU��KPENWFKPI�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�
JKUVQTKECNN[�NQECVGF�CFLCEGPV�VQ�NCTIG�UVCVKQPCT[�UQWTEGU��(KPCNN[��OGGVKPI�VJG�5VCVGoU�ENKOCVG��RWDNKE�JGCNVJ��CPF�
GPXKTQPOGPVCN�IQCNU�YKNN�GPVCKN�WPFGTUVCPFKPI��SWCPVKH[KPI��CPF�CFFTGUUKPI�GOKUUKQPU�KORCEVU�HTQO�NCPF�WUG�
FGEKUKQPU�CV�CNN�IQXGTPOGPVCN�NGXGNU�

Purpose of the 2017 Scoping Plan
6JKU�5EQRKPI�2NCP�KPEQTRQTCVGU��EQQTFKPCVGU��CPF�NGXGTCIGU�OCP[�GZKUVKPI�CPF�QPIQKPI�GHHQTVU�CPF�KFGPVKƂGU�
PGY�RQNKEKGU�CPF�CEVKQPU�VQ�CEEQORNKUJ�VJG�5VCVGoU�ENKOCVG�IQCNU��%JCRVGT���QH�VJKU�FQEWOGPV�KPENWFGU�C�
FGUETKRVKQP�QH�C�UWKVG�QH�URGEKƂE�CEVKQPU�VQ�OGGV�VJG�5VCVGoU������)*)�NKOKV��+P�CFFKVKQP��%JCRVGT���RTQXKFGU�
C�DTQCFGT�FGUETKRVKQP�QH�VJG�OCP[�CEVKQPU�CPF�RTQRQUCNU�DGKPI�GZRNQTGF�CETQUU�VJG�UGEVQTU��KPENWFKPI�VJG�
PCVWTCN�TGUQWTEGU�UGEVQT��VQ�CEJKGXG�VJG�5VCVGoU�OKF�CPF�NQPI�VGTO�ENKOCVG�IQCNU�
)WKFGF�D[�NGIKUNCVKXG�FKTGEVKQP��VJG�CEVKQPU�KFGPVKƂGF�KP�VJKU�5EQRKPI�2NCP�TGFWEG�QXGTCNN�)*)�GOKUUKQPU�
KP�%CNKHQTPKC�CPF�FGNKXGT�RQNKE[�UKIPCNU�VJCV�YKNN�EQPVKPWG�VQ�FTKXG�KPXGUVOGPV�CPF�EGTVCKPV[�KP�C�NQY�ECTDQP�

�� %#4$��+PKVKCN�#$����%NKOCVG�%JCPIG�5EQRKPI�2NCP��#XCKNCDNG�CV�� 
 www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf
�� %#4$��(KTUV�7RFCVG�VQ�VJG�#$����5EQRKPI�2NCP��#XCKNCDNG�CV�� 
 www.arb.ca.gov/cc/scopingplan/document/updatedscopingplan2013.htm
�� www.gov.ca.gov/news.php?id=1861
�� www.gov.ca.gov/news.php?id=17472
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GEQPQO[��6JKU�5EQRKPI�2NCP�DWKNFU�WRQP�VJG�UWEEGUUHWN�HTCOGYQTM�GUVCDNKUJGF�D[�VJG�+PKVKCN�5EQRKPI�2NCP�
CPF�(KTUV�7RFCVG��YJKNG�KFGPVKH[KPI�PGY��VGEJPQNQIKECNN[�HGCUKDNG��CPF�EQUV�GHHGEVKXG�UVTCVGIKGU�VQ�GPUWTG�
VJCV�%CNKHQTPKC�OGGVU�KVU�)*)�TGFWEVKQP�VCTIGVU�KP�C�YC[�VJCV�RTQOQVGU�CPF�TGYCTFU�KPPQXCVKQP��EQPVKPWGU�
VQ�HQUVGT�GEQPQOKE�ITQYVJ��CPF�FGNKXGTU�KORTQXGOGPVU�VQ�VJG�GPXKTQPOGPV�CPF�RWDNKE�JGCNVJ��KPENWFKPI�KP�
FKUCFXCPVCIGF�EQOOWPKVKGU��6JG�2NCP�KPENWFGU�RQNKEKGU�VQ�TGSWKTG�FKTGEV�)*)�TGFWEVKQPU�CV�UQOG�QH�VJG�5VCVGoU�
NCTIGUV�UVCVKQPCT[�UQWTEGU�CPF�OQDKNG�UQWTEGU��6JGUG�RQNKEKGU�KPENWFG�VJG�WUG�QH�NQYGT�)*)�HWGNU��GHƂEKGPE[�
TGIWNCVKQPU��CPF�VJG�%CR�CPF�6TCFG�2TQITCO��YJKEJ�EQPUVTCKPU�CPF�TGFWEGU�GOKUUKQPU�CV�EQXGTGF�UQWTEGU�

Process for Developing the 2017 Scoping Plan
6JKU�5EQRKPI�2NCP�YCU�FGXGNQRGF�KP�EQQTFKPCVKQP�YKVJ�5VCVG�CIGPEKGU��VJTQWIJ�GPICIGOGPV�YKVJ�VJG�
.GIKUNCVWTG��CPF�YKVJ�QRGP�CPF�VTCPURCTGPV�QRRQTVWPKVKGU�HQT�UVCMGJQNFGTU�CPF�VJG�RWDNKE�VQ�GPICIG�KP�
YQTMUJQRU�CPF�QVJGT�OGGVKPIU��&GXGNQROGPV�CNUQ�KPENWFGF�ECTGHWN�EQPUKFGTCVKQP�QH��CPF�EQQTFKPCVKQP�YKVJ��
QVJGT�5VCVG�CIGPE[�RNCPU�CPF�TGIWNCVKQPU��KPENWFKPI�VJG�%CR�CPF�6TCFG�2TQITCO��.QY�%CTDQP�(WGN�5VCPFCTF�

.%(5���5VCVG�+ORNGOGPVCVKQP�2NCP��%CNKHQTPKC�5WUVCKPCDNG�(TGKIJV�#EVKQP�2NCP��%CNKHQTPKC�6TCPURQTVCVKQP�2NCP�
������(QTGUV�%CTDQP�2NCP��CPF�VJG�5JQTV�.KXGF�%NKOCVG�2QNNWVCPV�5VTCVGI[��COQPI�QVJGTU�
6Q�KPHQTO�VJKU�5EQRKPI�2NCP��%#4$��KP�EQNNCDQTCVKQP�YKVJ�VJG�)QXGTPQToU�1HƂEG�CPF�QVJGT�5VCVG�CIGPEKGU��
UQNKEKVGF�EQOOGPVU�CPF�HGGFDCEM�HTQO�CHHGEVGF�UVCMGJQNFGTU��KPENWFKPI�VJG�RWDNKE��CPF�VJG�'PXKTQPOGPVCN�
,WUVKEG�#FXKUQT[�%QOOKVVGG�
',#%�QT�%QOOKVVGG���6JG�RTQEGUU�VQ�WRFCVG�VJG������5EQRKPI�2NCP�DGICP�YKVJ�
VJG�)QXGTPQToU�1HƂEG�2KNNCT�5[ORQUKC��YJKEJ�KPENWFGF�QXGT�C�FQ\GP�RWDNKE�YQTMUJQRU��CPF�HGCVWTGF�C�UGTKGU�QH�
%QOOKVVGG�CPF�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKV[�OGGVKPIU�10

1PG�MG[�OGUUCIG�EQPXG[GF�VQ�%#4$�FWTKPI�GPICIGOGPV�YKVJ�VJG�NGIKUNCVWTG��',#%��CPF�GPXKTQPOGPVCN�LWUVKEG�
EQOOWPKVKGU�YCU�VJG�PGGF�VQ�GORJCUK\G�TGFWEVKQPU�CV�NCTIG�UVCVKQPCT[�UQWTEGU��YKVJ�C�RCTVKEWNCT�HQEWU�QP�
OWNVK�RQNNWVCPV�UVTCVGIKGU�HQT�VJGUG�UQWTEGU�VQ�TGFWEG�)*)U�CPF�JCTOHWN�ETKVGTKC�CPF�VQZKE�CKT�RQNNWVCPVU�VJCV�
TGUWNV�KP�NQECNK\GF�JGCNVJ�KORCEVU��GURGEKCNN[�KP�FKUCFXCPVCIGF�EQOOWPKVKGU��1VJGT�EQPUKUVGPV�HGGFDCEM�HQT�
%#4$�KPENWFGF�VJG�PGGF�HQT�DWKNV�CPF�PCVWTCN�KPHTCUVTWEVWTG�KORTQXGOGPVU�VJCV�GPJCPEG�SWCNKV[�QH�NKHG��KPETGCUG�
CEEGUU�VQ�UCHG�CPF�XKCDNG�VTCPURQTVCVKQP�QRVKQPU��CPF�KORTQXG�RJ[UKECN�CEVKXKV[�CPF�TGNCVGF�JGCNVJ�QWVEQOGU�

Updated Climate Science Supports the Need for More Action

%NKOCVG�UEKGPVKUVU�CITGG�VJCV�INQDCN�YCTOKPI�CPF�QVJGT�UJKHVU�KP�VJG�ENKOCVG�U[UVGO�QDUGTXGF�QXGT�VJG�RCUV�
EGPVWT[�CTG�ECWUGF�D[�JWOCP�CEVKXKVKGU��6JGUG�TGEQTFGF�EJCPIGU�CTG�QEEWTTKPI�CV�CP�WPRTGEGFGPVGF�TCVG�11 
#EEQTFKPI�VQ�PGY�TGUGCTEJ��WPCDCVGF�)*)�GOKUUKQPU�EQWNF�CNNQY�UGC�NGXGNU�VQ�TKUG�WR�VQ�VGP�HGGV�D[�VJG�GPF�
QH�VJKU�EGPVWT[sCP�QWVEQOG�VJCV�EQWNF�FGXCUVCVG�EQCUVCN�EQOOWPKVKGU�KP�%CNKHQTPKC�CPF�CTQWPF�VJG�YQTNF�12

%CNKHQTPKC�KU�CNTGCF[�HGGNKPI�VJG�GHHGEVU�QH�ENKOCVG�EJCPIG��CPF�RTQLGEVKQPU�UJQY�VJCV�VJGUG�GHHGEVU�YKNN�
EQPVKPWG�CPF�YQTUGP�QXGT�VJG�EQOKPI�EGPVWTKGU��6JG�KORCEVU�QH�ENKOCVG�EJCPIG�JCXG�DGGP�FQEWOGPVGF�D[�
VJG�1HƂEG�QH�'PXKTQPOGPVCN�*GCNVJ�*C\CTF�#UUGUUOGPV�
1'**#��KP�VJG�+PFKECVQTU�QH�%NKOCVG�%JCPIG�4GRQTV��
YJKEJ�FGVCKNU�VJG�HQNNQYKPI�EJCPIGU�VJCV�CTG�QEEWTTKPI�CNTGCF[���

• #�TGEQTFGF�KPETGCUG�KP�CPPWCN�CXGTCIG�VGORGTCVWTGU��CU�YGNN�CU� 
� KPETGCUGU�KP�FCKN[�OKPKOWO�CPF�OCZKOWO�VGORGTCVWTGU�
• #P�KPETGCUG�KP�VJG�QEEWTTGPEG�QH�GZVTGOG�GXGPVU��KPENWFKPI�YKNFƂTG�CPF�JGCV�YCXGU�
• #�TGFWEVKQP�KP�URTKPI�TWPQHH�XQNWOGU��CU�C�TGUWNV�QH�FGENKPKPI�UPQYRCEM�
• #�FGETGCUG�KP�YKPVGT�EJKNN�JQWTU��PGEGUUCT[�HQT�VJG� 
� RTQFWEVKQP�QH�JKIJ�XCNWG�HTWKV�CPF�PWV�ETQRU�
• %JCPIGU�KP�VJG�VKOKPI�CPF�NQECVKQP�QH�URGEKGU�UKIJVKPIU��KPENWFKPI�OKITCVKQP� 
� WRUNQRG�QH�ƃQTC�CPF�HCWPC��CPF�GCTNKGT�CRRGCTCPEG�QH�%GPVTCN�8CNNG[�DWVVGTƃKGU�

10 www.arb.ca.gov/cc/scopingplan/scopingplan.htm
11� %QQM��,���GV�CN��������%QPUGPUWU�QP�EQPUGPUWU��#�U[PVJGUKU�QH�EQPUGPUWU�GUVKOCVGU�QP�JWOCP�ECWUGF� 
� INQDCN�YCTOKPI��'PXKTQPOGPVCN�4GUGCTEJ�.GVVGTU�����������FQK�������������������������������� 
 iopscience.iop.org/article/10.1088/1748-9326/11/4/048002.
12� %CNKHQTPKC�1EGCP�2TQVGEVKQP�%QWPEKN��������4KUKPI�5GCU�KP�%CNKHQTPKC��#P�7RFCVG�1P�5GC�.GXGN�4KUG�5EKGPEG�� 
 www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf
��� 1HƂEG�QH�'PXKTQPOGPVCN�*GCNVJ�*C\CTF�#UUGUUOGPV��+PFKECVQTU�QH�%NKOCVG�%JCPIG�
YGDUKVG��� 
 oehha.ca.gov/climate-change/document/indicators-climate-change-california
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+P�CFFKVKQP�VQ�VJGUG�VTGPFU��VJG�5VCVGoU�EWTTGPV�EQPFKVKQPU�RQKPV�VQ�C�EJCPIKPI�ENKOCVG��%CNKHQTPKCoU�TGEGPV�
JKUVQTKE�FTQWIJV�KPEKVGF�NCPF�UWDUKFGPEG��RGUV�KPXCUKQPU�VJCV�MKNNGF�QXGT�����OKNNKQP�VTGGU��CPF�YCVGT�UJQTVCIGU�
VJTQWIJQWV�VJG�5VCVG��4GEGPV�UEKGPVKƂE�UVWFKGU�UJQY�VJCV�UWEJ�GZVTGOG�FTQWIJV�EQPFKVKQPU�CTG�OQTG�NKMGN[�
VQ�QEEWT�WPFGT�C�EJCPIKPI�ENKOCVG���,15�6JG�VQVCN�UVCVGYKFG�GEQPQOKE�EQUV�QH�VJG�����s�����FTQWIJV�YCU�
GUVKOCVGF�CV����� DKNNKQP��YKVJ�C�VQVCN�NQUU�QH��������LQDU�16�+P�VJG�%GPVTCN�8CNNG[��VJG�FTQWIJV�EQUV�%CNKHQTPKC�
CITKEWNVWTG�CDQWV������DKNNKQP�CPF�OQTG�VJCP��������LQDU�KP�������YJKEJ�JKIJNKIJVU�VJG�ETKVKECN�PGGF�HQT�
FGXGNQRKPI�FTQWIJV�TGUKNKGPEG����&TQWIJV�CHHGEVU�QVJGT�UGEVQTU�CU�YGNN��#P�CPCN[UKU�QH�VJG�COQWPV�QH�YCVGT�
EQPUWOGF�KP�OGGVKPI�%CNKHQTPKCoU�GPGTI[�PGGFU�DGVYGGP������CPF������UJQYU�VJCV�YJKNG�%CNKHQTPKCoU�
GPGTI[�RQNKEKGU�JCXG�UWRRQTVGF�ENKOCVG�OKVKICVKQP�GHHQTVU��VJG�RGTHQTOCPEG�QH�VJGUG�RQNKEKGU�JCXG�KPETGCUGF�
XWNPGTCDKNKV[�VQ�ENKOCVG�KORCEVU��GURGEKCNN[�ITGCVGT�J[FTQNQIKE�WPEGTVCKPV[���

5GXGTCN�RWDNKECVKQPU�ECTGHWNN[�GZCOKPGF�VJG�RQVGPVKCN�TQNG�QH�ENKOCVG�EJCPIG�KP�VJG�TGEGPV�%CNKHQTPKC�FTQWIJV��
1PG�UVWF[�GZCOKPGF�DQVJ�RTGEKRKVCVKQP�CPF�TWPQHH�KP�VJG�5CETCOGPVQ�CPF�5CP�,QCSWKP�4KXGT�DCUKPU��CPF�
HQWPF�VJCV����QH�VJG�RCUV����[GCTU�DGVYGGP������CPF������JCXG�DGGP�DGNQY�PQTOCN��CPF�TGEGPV�[GCTU�JCXG�
DGGP�VJG�FTKGUV�CPF�JQVVGUV�KP�VJG�HWNN�KPUVTWOGPVCN�TGEQTF�HTQO������VJTQWIJ�0QXGODGT�������� In another 
UVWF[��VJG�CWVJQTU�UJQY�VJCV�VJG�KPETGCUKPI�EQ�QEEWTTGPEG�QH�FT[�[GCTU�YKVJ�YCTO�[GCTU�TCKUGU�VJG�TKUM�QH�
FTQWIJV��JKIJNKIJVKPI�VJG�ETKVKECN�TQNG�QH�GNGXCVGF�VGORGTCVWTGU�KP�CNVGTKPI�YCVGT�CXCKNCDKNKV[�CPF�KPETGCUKPI�
QXGTCNN�FTQWIJV�KPVGPUKV[�CPF�KORCEV�20�)GPGTCNN[��VJGTG�KU�ITQYKPI�TKUM�QH�WPRTGEGFGPVGF�FTQWIJV�KP�VJG�
YGUVGTP�7PKVGF�5VCVGU�FTKXGP�RTKOCTKN[�D[�TKUKPI�VGORGTCVWTGU��TGICTFNGUU�QH�YJGVJGT�QT�PQV�VJGTG�KU�C�ENGCT�
RTGEKRKVCVKQP�VTGPF�21

#EEQTFKPI�VQ�VJG�7�5��(QTGUV�5GTXKEG�TGRQTV��0CVKQPCN�+PUGEV�CPF�&KUGCUG�(QTGUV�4KUM�#UUGUUOGPV������s
�����22�%CNKHQTPKC�KU�CV�TKUM�QH�NQUKPI����RGTEGPV�QH�VJG�VQVCN�CTGC�QH�HQTGUVU�CPF�YQQFNCPFU�KP�VJG�5VCVG�FWG�VQ�
KPUGEVU�CPF�FKUGCUG��QT�QXGT�����OKNNKQP�CETGU��5QOG�URGEKGU�CTG�GZRGEVGF�VQ�NQUG�UKIPKƂECPV�COQWPVU�QH�VJGKT�
VQVCN�DCUCN�CTGC�
G�I���YJKVGDCTM�RKPG�KU�RTQLGEVGF�VQ�NQUG����RGTEGPV�QH�KVU�DCUCN�CTGC��CPF�NQFIGRQNG�RKPG�KU�
RTQLGEVGF�VQ�NQUG����RGTEGPV���9JKNG�HWVWTG�ENKOCVG�EJCPIG�KU�PQV�OQFGNGF�YKVJKP�VJG�TKUM�CUUGUUOGPV��CPF�
EWTTGPV�FTQWIJV�EQPFKVKQPU�CTG�PQV�CEEQWPVGF�HQT�KP�VJGUG�GUVKOCVGU��VJG�RTQLGEVGF�ENKOCVG�EJCPIGU�QXGT�C����
[GCT�RGTKQF�
�����������CTG�GZRGEVGF�VQ�UKIPKƂECPVN[�KPETGCUG�VJG�PWODGT�QH�CETGU�CV�TKUM��CPF�YKNN�KPETGCUG�
VJG�TKUM�HTQO�CNTGCF[�JKIJN[�FGUVTWEVKXG�RGUVU�UWEJ�CU�VJG�OQWPVCKP�RKPG�DGGVNG��'ZVGPUKXG�VTGG�OQTVCNKV[�KU�
CNTGCF[�RTGXCNGPV�KP�%CNKHQTPKC��6JG�YGUVGTP�RKPG�DGGVNG�CPF�QVJGT�DCTM�DGGVNGU�JCXG�MKNNGF�C�OCLQTKV[�QH�VJG�
RQPFGTQUC�RKPG�KP�VJG�HQQVJKNNU�QH�VJG�EGPVTCN�CPF�UQWVJGTP�5KGTTC�0GXCFC�/QWPVCKPU��#�TGEGPV�CGTKCN�UWTXG[�
D[�VJG�7�5��(QTGUV�5GTXKEG�KFGPVKƂGF�OQTG�VJCP�����OKNNKQP�FGCF�VTGGU�KP�%CNKHQTPKC����#U�VJGTG�KU�WUWCNN[�C�NCI�
VKOG�DGVYGGP�FTQWIJV�[GCTU�CPF�VTGG�OQTVCNKV[��YG�CTG�PQY�DGIKPPKPI�VQ�UGG�C�UJCTR�TKUG�KP�OQTVCNKV[�HTQO�
VJG�RCUV�HQWT�[GCTU�QH�FTQWIJV��+P�TGURQPUG�VQ�VJG�XGT[�JKIJ�NGXGNU�QH�VTGG�OQTVCNKV[��)QXGTPQT�$TQYP�KUUWGF�
CP�'OGTIGPE[�2TQENCOCVKQP�QP�1EVQDGT�����������VJCV�FKTGEVGF�UVCVG�CIGPEKGU�VQ�KFGPVKH[�CPF�VCMG�CEVKQP�VQ�
TGFWEG�YKNFƂTG�TKUM�VJTQWIJ�VJG�TGOQXCN�CPF�WUG�QH�VJG�FGCF�VTGGU�

��� &KHHGPDCWIJ��0���&��.��5YCKP��CPF�&��6QWOC��������#PVJTQRQIGPKE�9CTOKPI�JCU�+PETGCUGF�&TQWIJV�4KUM�KP� 
� %CNKHQTPKC��2TQEGGFKPIU�QH�VJG�0CVKQPCN�#ECFGO[�QH�5EKGPEGU����
���������s�����
��� %C[CP��&���6��&CU��&��9��2KGTEG��6��2��$CTPGVV��/��6[TGG��CPF�#��)GTUJWPQX��������(WVWTG�&T[PGUU�KP�VJG� 
� 5QWVJYGUV�75�CPF�*[FTQNQI[�QH�VJG�'CTN[���UV�%GPVWT[�&TQWIJV��2TQEGGFKPIU�QH�VJG�0CVKQPCN�#ECFGO[�QH� 
� 5EKGPEGU����
����������s������
16� *QYKVV��4���,��/GFGNNKP�#\WCTC��&��/CE'YCP��,��.WPF��CPF�&��5WOOGT��������'EQPQOKE�+ORCEVU�QH������ 
� &TQWIJV�QP�%CNKHQTPKC�#ITKEWNVWTG��YCVGTUJGF�WEFCXKU�GFW�ƂNGU�DKDNKQ�&TQWIJV4GRQTVA��,WN[����A��RFH.
��� 9KNNKCOU��#��2���GV�CN��������%QPVTKDWVKQP�QH�CPVJTQRQIGPKE�YCTOKPI�VQ�%CNKHQTPKC�FTQWIJV�FWTKPI�����s 
� ������)GQRJ[UKECN�4GUGCTEJ�.GVVGTU�http://onlinelibrary.wiley.com/doi/10.1002/2015GL064924/abstract.
��� (WNVQP��,���CPF�*��%QQNG[��������6JG�YCVGT�HQQVRTKPV�QH�%CNKHQTPKCoU�GPGTI[�U[UVGO������s����� 
� 'PXKTQPOGPVCN�5EKGPEG���6GEJPQNQI[���
�������s������pubs.acs.org/doi/abs/10.1021/es505034x.
��� /CPP��/��'���CPF�2��*��)NGKEM��������%NKOCVG�EJCPIG�CPF�%CNKHQTPKC�FTQWIJV�KP�VJG���UV�EGPVWT[�� 
� 2TQEGGFKPIU�QH�VJG�0CVKQPCN�#ECFGO[�QH�5EKGPEGU�QH�VJG�7PKVGF�5VCVGU�QH�#OGTKEC�����
��������s������ 
 doi.org/10.1073/pnas.1503667112.
20� &KHHGPDCWIJ��0��5���&��.��5YCKP��CPF�&��6QWOC��������#PVJTQRQIGPKE�YCTOKPI�JCU�KPETGCUGF�FTQWIJV�TKUM� 
� KP�%CNKHQTPKC��2TQEGGFKPIU�QH�VJG�0CVKQPCN�#ECFGO[�QH�5EKGPEGU�QH�VJG�7PKVGF�5VCVGU�QH�#OGTKEC���������� 
� RPCU�������������www.pnas.org/content/112/13/3931.full.pdf
21� %QQM��$��+���6��4��#WNV��CPF�,��'��5OGTFQP��������7PRTGEGFGPVGF���UV�EGPVWT[�FTQWIJV�TKUM�KP�VJG�#OGTKECP� 
� 5QWVJYGUV�CPF�%GPVTCN�2NCKPU��5EKGPEG�#FXCPEGU��
����G���������FQK���������UEKCFX���������
22� -TKUV��(�,��,T���,�4��'NNGPYQQF��/�'��9QQFU��#�,��/E/CJCP��,�2��%QYCTFKP��&�'��4[GTUQP��(�,��5CRKQ��/�1� 
� <YGKƃGT��5�#��4QOGTQ��������(*6'6������s������0CVKQPCN�+PUGEV���CPF�&KUGCUG�(QTGUV�4KUM�#UUGUUOGPV� 
� (*6'6�������,CPWCT[�������#XCKNCDNG�CV��JVVR���YYY�HU�HGF�WU�HQTGUVJGCNVJ�VGEJPQNQI[�RFHU�����A4KUM/CRA4GRQTVAYGD�RFH
��� 75&#��������0GY�#GTKCN�5WTXG[�+FGPVKƂGU�/QTG�6JCP�����/KNNKQP�&GCF�6TGGU�KP�%CNKHQTPKC�� 
 www.usda.gov/wps/portal/usda/usdahome?contentid=2016/11/0246.xml&contentidonly=true
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#�YCTOKPI�ENKOCVG�CNUQ�ECWUGU�UGC�NGXGN�VQ�TKUG��ƂTUV��D[�YCTOKPI�VJG�
QEGCPU�YJKEJ�ECWUGU�VJG�YCVGT�VQ�GZRCPF��CPF�UGEQPF��D[�OGNVKPI�
NCPF�KEG�YJKEJ�VTCPUHGTU�YCVGT�VQ�VJG�QEGCP��'XGP�KH�UVQTOU�FQ�PQV�
DGEQOG�OQTG�KPVGPUG�QT�HTGSWGPV��UGC�NGXGN�TKUG�KVUGNH�YKNN�OCIPKH[�VJG�
CFXGTUG�KORCEV�QH�CP[�UVQTO�UWTIG�CPF�JKIJ�YCXGU�QP�VJG�%CNKHQTPKC�
EQCUV��5QOG�QDUGTXCVKQPCN�UVWFKGU�TGRQTV�VJCV�VJG�NCTIGUV�YCXGU�CTG�
CNTGCF[�IGVVKPI�JKIJGT�CPF�YKPFU�CTG�IGVVKPI�UVTQPIGT����(WTVJGT��CU�
VGORGTCVWTGU�YCTO�CPF�)*)�EQPEGPVTCVKQPU�KPETGCUG�OQTG�ECTDQP�
FKQZKFG�FKUUQNXGU�KP�VJG�QEGCP��OCMKPI�KV�OQTG�CEKFKE��/QTG�CEKFKE�
QEGCP�YCVGT�CHHGEVU�C�YKFG�XCTKGV[�QH�OCTKPG�URGEKGU��KPENWFKPI�
URGEKGU�VJCV�RGQRNG�TGN[�QP�HQT�HQQF��4GEGPV�RTQLGEVKQPU�KPFKECVG�VJCV�
KH�PQ�UKIPKƂECPV�)*)�OKVKICVKQP�GHHQTVU�CTG�VCMGP��VJG�5CP�(TCPEKUEQ�
$C[�#TGC�OC[�GZRGTKGPEG�UGC�NGXGN�TKUG�DGVYGGP�����VQ�����HGGV��CPF�
KP�CP�GZVTGOG�UEGPCTKQ�KPXQNXKPI�VJG�TCRKF�NQUU�QH�VJG�#PVCTEVKE�KEG�
UJGGV��UGC�NGXGNU�CNQPI�%CNKHQTPKCoU�EQCUVNKPG�EQWNF�TKUG�WR�VQ����HGGV�
D[���������6JKU�EJCPIG�KU�NKMGN[�VQ�JCXG�UWDUVCPVKCN�GEQNQIKECN�CPF�
GEQPQOKE�EQPUGSWGPEGU�KP�%CNKHQTPKC�CPF�YQTNFYKFG�26

9JKNG�OQTG�KPVGPUG�FT[�RGTKQFU�CTG�CPVKEKRCVGF�WPFGT�YCTOGT�
EQPFKVKQPU��GZVTGOGU�QP�VJG�YGV�GPF�QH�VJG�URGEVTWO�CTG�CNUQ�
GZRGEVGF�VQ�KPETGCUG�FWG�VQ�OQTG�HTGSWGPV�YCTO��YGV�CVOQURJGTKE�
TKXGT�GXGPVU�CPF�C�JKIJGT�RTQRQTVKQP�QH�RTGEKRKVCVKQP�HCNNKPI�CU�TCKP�
KPUVGCF�QH�UPQY��+P�TGEGPV�[GCTU��CVOQURJGTKE�TKXGTU�JCXG�CNUQ�DGGP�
TGEQIPK\GF�CU�VJG�ECWUG�QH�VJG�NCTIG�OCLQTKV[�QH�OCLQT�ƃQQFU�KP�TKXGTU�

CNN�CNQPI�VJG�7�5��9GUV�%QCUV�CPF�CU�VJG�UQWTEG�QH�������RGTEGPV�QH�CNN�RTGEKRKVCVKQP�KP�VJG�UCOG�TGIKQP��� 
6JGUG�GZVTGOG�RTGEKRKVCVKQP�GXGPVU��VQIGVJGT�YKVJ�VJG�TKUKPI�UPQYNKPG��QHVGP�ECWUG�FGXCUVCVKPI�ƃQQFU�KP�
OCLQT�TKXGT�DCUKPU�
G�I���%CNKHQTPKCoU�4WUUKCP�4KXGT���+V�YCU�GUVKOCVGF�VJCV�VJG�VQR����QDUGTXGF�ƃQQFU�KP�VJG�
7�5��2CEKƂE�0QTVJYGUV�YGTG�FWG�VQ�CVOQURJGTKE�TKXGTU����.QQMKPI�CJGCF��VJG�HTGSWGPE[�CPF�UGXGTKV[�QH�
CVOQURJGTKE�TKXGTU�QP�VJG�7�5��9GUV�%QCUV�YKNN�KPETGCUG�FWG�VQ�JKIJGT�CVOQURJGTKE�YCVGT�XCRQT�VJCV�QEEWTU�
YKVJ�TKUKPI�VGORGTCVWTG��NGCFKPI�VQ�OQTG�HTGSWGPV�ƃQQFKPI���, ��

%NKOCVG�EJCPIG�ECP�FTKXG�GZVTGOG�YGCVJGT�GXGPVU�UWEJ�CU�EQCUVCN�UVQTO�UWTIGU��FTQWIJV��YKNFƂTGU��ƃQQFU��CPF�
JGCV�YCXGU��CPF�FKUTWRV�GPXKTQPOGPVCN�U[UVGOU�KPENWFKPI�QWT�HQTGUVU�CPF�QEGCPU��#U�)*)�GOKUUKQPU�EQPVKPWG�
VQ�CEEWOWNCVG�CPF�ENKOCVG�FKUTWRVKQP�ITQYU��UWEJ�FGUVTWEVKXG�GXGPVU�YKNN�DGEQOG�OQTG�HTGSWGPV��5GXGTCN�
TGEGPV�UVWFKGU�RTQLGEV�KPETGCUGF�RTGEKRKVCVKQP�YKVJKP�JWTTKECPGU�QXGT�QEGCP�TGIKQPU���, ���6JG�RTKOCT[�RJ[UKECN�
OGEJCPKUO�HQT�VJKU�KPETGCUG�KU�JKIJGT�YCVGT�XCRQT�KP�VJG�YCTOGT�CVOQURJGTG��YJKEJ�GPJCPEGU�OQKUVWTG�
EQPXGTIGPEG�KP�C�UVQTO�HQT�C�IKXGP�EKTEWNCVKQP�UVTGPIVJ��5KPEG�JWTTKECPGU�CTG�TGURQPUKDNG�HQT�OCP[�QH�VJG�OQUV�
GZVTGOG�RTGEKRKVCVKQP�GXGPVU��UWEJ�GXGPVU�CTG�NKMGN[�VQ�DGEQOG�OQTG�GZVTGOG��#PVJTQRQIGPKE�YCTOKPI�D[�

��� 0CVKQPCN�4GUGCTEJ�%QWPEKN�QH�VJG�0CVKQPCN�#ECFGO[�QH�5EKGPEGU��������5GC�.GXGN�4KUG�HQT�VJG�%QCUVU�QH�%CNKHQTPKC��1TGIQP�� 
� CPF�9CUJKPIVQP��2CUV��2TGUGPV��CPF�(WVWTG��0CVKQPCN�#ECFGOKGU�2TGUU�
��� %CNKHQTPKC�1EGCP�2TQVGEVKQP�%QWPEKN��������4KUKPI�5GCU�KP�%CNKHQTPKC��#P�7RFCVG�1P�5GC�.GXGN�4KUG�5EKGPEG�� 
 www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf
26� %JCP��(���GV�CN��������6JG�9GUV�%QCUV�1EGCP�#EKFKƂECVKQP�CPF�*[RQZKC�5EKGPEG�2CPGN��/CLQT�(KPFKPIU�� 
� 4GEQOOGPFCVKQPU��CPF�#EVKQPU��%CNKHQTPKC�1EGCP�5EKGPEG�6TWUV��1CMNCPF��%CNKHQTPKC��75#�
��� &GVVKPIGT��/��&��������#VOQURJGTKE�TKXGTU�CU�FTQWIJV�DWUVGTU�QP�VJG�7�5��9GUV�%QCUV��,QWTPCN�QH� 
� *[FTQOGVGQTQNQI[���������������FQK���������,*/�&����������journals.ametsoc.org/doi/abs/10.1175/ 
� ,*/�&��������.
��� 9CTPGT��/��&���%��(��/CUU��CPF�'��2��5CNCVJ�G��������9KPVGTVKOG�GZVTGOG�RTGEKRKVCVKQP�GXGPVU�CNQPI�VJG� 
� 2CEKƂE�0QTVJYGUV�EQCUV��%NKOCVQNQI[�CPF�U[PQRVKE�GXQNWVKQP��/QPVJN[�9GCVJGT�4GXKGY���������s���� 
 JVVR���LQWTPCNU�COGVUQE�QTI�FQK�CDU���������/94�&�����������.
��� *CIQU��5��/���.��4��.GWPI��,��*��;QQP��,��.W��CPF�;��)CQ��������#�RTQLGEVKQP�QH�EJCPIGU�KP�NCPFHCNNKPI� 
� CVOQURJGTKE�TKXGT�HTGSWGPE[�CPF�GZVTGOG�RTGEKRKVCVKQP�QXGT�YGUVGTP�0QTVJ�#OGTKEC�HTQO�VJG�.CTIG� 
� 'PUGODNG�%'5/�UKOWNCVKQPU��)GQRJ[UKECN�4GUGCTEJ�.GVVGTU�����
�������������� 
 http://onlinelibrary.wiley.com/doi/10.1002/2015GL067392/epdf.
��� 2C[PG��#��'���CPF�)��/CIPWUFQVVKT��������#P�GXCNWCVKQP�QH�CVOQURJGTKE�TKXGTU�QXGT�VJG�0QTVJ�2CEKƂE�KP� 
� %/+2��CPF�VJGKT�TGURQPUG�VQ�YCTOKPI�WPFGT�4%2������,QWTPCN�QH�)GQRJ[UKECN�4GUGCTEJ��#VOQURJGTGU������ 
� 
���������������������JVVR���QPNKPGNKDTCT[�YKNG[�EQO�FQK�������������,&�������GRFH.
��� 'CUVGTNKPI��&�4���-�'��-WPMGN��/�(��9GJPGT��CPF�.��5WP��������&GVGEVKQP�CPF�CVVTKDWVKQP�QH�ENKOCVG� 
� GZVTGOGU�KP�VJG�QDUGTXGF�TGEQTF��9GCVJGT�CPF�%NKOCVG�'ZVTGOGU�������������http://dx.doi.org/10.1016/j.wace.2016.01.001.
��� 0#5��������#VVTKDWVKQP�QH�'ZVTGOG�9GCVJGT�'XGPVU�KP�VJG�%QPVGZV�QH�%NKOCVG�%JCPIG��6JG�0CVKQPCN� 
� #ECFGOKGU�2TGUU��9CUJKPIVQP��&%������RR��http://dx.doi.org/10.17226/21852.

Climate impaCts at the 
Community level

6JG�%CNKHQTPKC�'PGTI[�
%QOOKUUKQP�%CN�#FCRV�VQQN�
RTQXKFGU�KPHQTOCVKQP�CDQWV�HWVWTG�
ENKOCVG�EQPFKVKQPU�VQ�JGNR�DGVVGT�
WPFGTUVCPF�JQY�ENKOCVG�YKNN�
KORCEV�NQECN�EQOOWPKVKGU�
cal-adapt.org
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the end of the 21UV�EGPVWT[�YKNN�NKMGN[�ECWUG�VTQRKECN�E[ENQPGU�INQDCNN[�VQ�DGEQOG�OQTG�KPVGPUG�QP�CXGTCIG��
6JKU�EJCPIG�KORNKGU�CP�GXGP�NCTIGT�RGTEGPVCIG�KPETGCUG�KP�VJG�FGUVTWEVKXG�RQVGPVKCN�RGT�UVQTO��CUUWOKPI�PQ�
EJCPIGU�KP�UVQTO�UK\G���,���6JWU��VJG�JKUVQTKECN�TGEQTF��YJKEJ�QPEG�UGV�QWT�GZRGEVCVKQPU�HQT�VJG�VTCFKVKQPCN�TCPIG�
QH�YGCVJGT�CPF�QVJGT�PCVWTCN�GXGPVU��KU�DGEQOKPI�CP�KPETGCUKPIN[�WPTGNKCDNG�RTGFKEVQT�QH�VJG�EQPFKVKQPU�YG�YKNN�
HCEG�KP�VJG�HWVWTG��%QPUGSWGPVN[��VJG�DGUV�CXCKNCDNG�UEKGPEG�OWUV�FTKXG�GHHGEVKXG�ENKOCVG�RQNKE[�
%CNKHQTPKC�KU�EQOOKVVGF�VQ�HWTVJGT�UWRRQTVKPI�PGY�TGUGCTEJ�QP�YC[U�VQ�OKVKICVG�ENKOCVG�EJCPIG�CPF�JQY�
VQ�WPFGTUVCPF�KVU�QPIQKPI�CPF�RTQLGEVGF�KORCEVU��%CNKHQTPKCoU�(QWTVJ�%NKOCVG�%JCPIG�#UUGUUOGPV�CPF�
+PFKECVQTU�QH�%JCPIG�4GRQTV�YKNN�HWTVJGT�WRFCVG�QWT�WPFGTUVCPFKPI�QH�VJG�OCP[�KORCEVU�HTQO�ENKOCVG�
EJCPIG�KP�C�YC[�VJCV�FKTGEVN[�KPHQTOU�5VCVG�CIGPEKGUo�GHHQTVU�VQ�UCHGIWCTF�VJG�5VCVGoU�RGQRNG��GEQPQO[��CPF�
environment.��, �� 
6QIGVJGT��JKUVQTKECN�FCVC��EWTTGPV�EQPFKVKQPU��CPF�HWVWTG�RTQLGEVKQPU�RTQXKFG�C�RKEVWTG�QH�%CNKHQTPKCoU�EJCPIKPI�
ENKOCVG��YKVJ�VYQ�KORQTVCPV�OGUUCIGU�

• %JCPIG�KU�CNTGCF[�DGKPI�GZRGTKGPEGF�CPF�FQEWOGPVGF�CETQUU�%CNKHQTPKC��CPF� 
� UQOG�QH�VJGUG�EJCPIGU�JCXG�DGGP�FKTGEVN[�NKPMGF�VQ�EJCPIKPI�ENKOCVKE�EQPFKVKQPU�
• 'XGP�YKVJ�VJG�WPEGTVCKPV[�KP�HWVWTG�ENKOCVG�EQPFKVKQPU��GXGT[� 
� UEGPCTKQ�GUVKOCVGU�HWTVJGT�EJCPIG�KP�HWVWTG�EQPFKVKQPU�

+V�KU�ETKVKECN�VJCV�%CNKHQTPKC�EQPVKPWG�VQ�VCMG�UVGRU�VQ�TGFWEG�)*)�GOKUUKQPU�KP�QTFGT�VQ�CXQKF�VJG�YQTUV�QH�VJG�
RTQLGEVGF�KORCEVU�QH�ENKOCVG�EJCPIG��#V�VJG�UCOG�VKOG��VJG�5VCVG�KU�VCMKPI�UVGRU�VQ�OCMG�VJG�5VCVG�OQTG�
TGUKNKGPV�VQ�QPIQKPI�CPF�RTQLGEVGF�ENKOCVG�KORCEVU�CU�NCKF�QWV�D[�VJG�5CHGIWCTFKPI�%CNKHQTPKC�2NCP����6JG�
5CHGIWCTFKPI�%CNKHQTPKC�2NCP�KU�DGKPI�WRFCVGF�KP������VQ�RTGUGPV�PGY�RQNKE[�TGEQOOGPFCVKQPU�CPF�RTQXKFG�
C�TQCFOCR�QH�CNN�VJG�CEVKQPU�CPF�PGZV�UVGRU�VJCV�UVCVG�IQXGTPOGPV�KU�VCMKPI�VQ�CFCRV�VQ�VJG�QPIQKPI�CPF�
KPGXKVCDNG�GHHGEVU�QH�ENKOCVG�EJCPIG��6JG�&TCHV�5CHGIWCTFKPI�%CNKHQTPKC�2NCP���KU�CXCKNCDNG�CPF�YKNN�DG�ƂPCNK\GF�
CHVGT�YQTMUJQRU�CPF�RWDNKE�EQOOGPVU��%CNKHQTPKCoU�EQPVKPWKPI�GHHQTVU�CTG�XKVCN�UVGRU�VQYCTF�OKPKOK\KPI�VJG�
KORCEV�QH�)*)�GOKUUKQPU�CPF�C�VJTGG�RTQPIGF�CRRTQCEJ�QH�TGFWEKPI�GOKUUKQPU��RTGRCTKPI�HQT�KORCEVU��CPF�
EQPFWEVKPI�EWVVKPI�GFIG�TGUGCTEJ�ECP�UGTXG�CU�C�OQFGN�HQT�CEVKQP�

California’s Greenhouse Gas Emissions and the 2030 Target

Progress Toward Achieving the 2020 Limit
#$����FKTGEVU�%#4$�VQ�FGXGNQR�CPF�VTCEM�)*)�GOKUUKQPU�CPF�RTQITGUU�VQYCTF�VJG������UVCVGYKFG�
)*)�VCTIGV��%CNKHQTPKC�KU�QP�VTCEM�VQ�CEJKGXG�VJG�VCTIGV�YJKNG�CNUQ�TGFWEKPI�ETKVGTKC�RQNNWVCPVU�CPF�VQZKE�
CKT�EQPVCOKPCPVU�CPF�UWRRQTVKPI�GEQPQOKE�ITQYVJ��#U�UJQYP�KP�(KIWTG����KP�������VQVCN�)*)�GOKUUKQPU�
FGETGCUGF�D[�����//6%12G�EQORCTGF�VQ�������TGRTGUGPVKPI�CP�QXGTCNN�FGETGCUG�QH����RGTEGPV�UKPEG�RGCM�
NGXGNU�KP�������6JG������)*)�'OKUUKQP�+PXGPVQT[�CPF�C�FGUETKRVKQP�QH�VJG�OGVJQFQNQI[�WRFCVGU�ECP�DG�
CEEGUUGF�CV��www.arb.ca.gov/cc/inventory/inventory.htm.
2GT�%CNKHQTPKC�*GCNVJ�CPF�5CHGV[�%QFG�UGEVKQP��������%#4$�OQPKVQTU�CPF�TGIWNCVGU�UGXGP�)*)U�VQ�
TGFWEG�GOKUUKQPU��ECTDQP�FKQZKFG�
%12���OGVJCPG�
%*����PKVTQWU�QZKFG�
021���UWNHWT�JGZCƃWQTKFG�
5(6���
J[FTQƃWQTQECTDQPU�
*(%U���RGTƃWQTQECTDQPU�
2(%U���CPF�PKVTQIGP�VTKƃWQTKFG�
0(����6JG�ƃWQTKPCVGF�ICUGU�CTG�
CNUQ�TGHGTTGF�VQ�CU�pJKIJ�INQDCN�YCTOKPI�RQVGPVKCN�ICUGUq�
JKIJ�)92�ICUGU���%CNKHQTPKCoU�CPPWCN�UVCVGYKFG�
)*)�GOKUUKQP�KPXGPVQT[�JCU�JKUVQTKECNN[�DGGP�VJG�RTKOCT[�VQQN�HQT�VTCEMKPI�)*)�GOKUUKQPU�VTGPFU��(KIWTG���
RTQXKFGU�VJG�)*)�KPXGPVQT[�VTGPF��#FFKVKQPCN�KPHQTOCVKQP�QP�VJG�OGVJQFQNQI[�HQT�VJG�)*)�KPXGPVQT[�ECP�
CNUQ�DG�HQWPF�CV��www.arb.ca.gov/cc/inventory/data/data.htm.

��� 5QDGN��#�*���5�,��%COCTIQ��6�/��*CNN��%��;��.GG��/�-��6KRRGVV��CPF�#�#��9KPI��������*WOCP�KPƃWGPEG�QP� 
� VTQRKECN�E[ENQPG�KPVGPUKV[��5EKGPEG���������������
��� -QUUKP��,��2���-��#��'OCPWGN��CPF�5��,��%COCTIQ��������2CUV�CPF�RTQLGEVGF�EJCPIGU�KP�YGUVGTP�0QTVJ�2CEKƂE� 
� VTQRKECN�E[ENQPG�GZRQUWTG��,QWTPCN�QH�%NKOCVG�����
����������������JVVRU���FQK�QTI���������,%.+�&����������.
��� %CNKHQTPKCoU�(QWTVJ�%NKOCVG�%JCPIG�#UUGUUOGPV��http://resources.ca.gov/climate/safeguarding/research/
��� 1HƂEG�QH�'PXKTQPOGPVCN�*GCNVJ�*C\CTF�#UUGUUOGPV��+PFKECVQTU�QH�%NKOCVG�%JCPIG�
YGDUKVG��� 
 https://oehha.ca.gov/climate-change/document/indicators-climate-change-california
��� %CNKHQTPKC�0CVWTCN�4GUQWTEGU�#IGPE[��������5CHGIWCTFKPI�%CNKHQTPKC�� 
 http://resources.ca.gov/climate/safeguarding/
�� http://resources.ca.gov/climate/safeguarding/
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Figure 1: CaliFornia ghg inventory trend

%CTDQP�FKQZKFG�KU�VJG�RTKOCT[�)*)�GOKVVGF�KP�%CNKHQTPKC��CEEQWPVKPI�HQT����RGTEGPV�QH�VQVCN�)*)�GOKUUKQPU�
KP�������CU�UJQYP�KP�(KIWTG���DGNQY��(KIWTG���KNNWUVTCVGU�VJCV�VTCPURQTVCVKQP��RTKOCTKN[�QP�TQCF�VTCXGN��KU�VJG�
UKPING�NCTIGUV�UQWTEG�QH�%12�GOKUUKQPU�KP�VJG�5VCVG��7RUVTGCO�VTCPURQTVCVKQP�GOKUUKQPU�HTQO�VJG�TGƂPGT[�CPF�
QKN�CPF�ICU�UGEVQTU�CTG�ECVGIQTK\GF�CU�%12�GOKUUKQPU�HTQO�KPFWUVTKCN�UQWTEGU�CPF�EQPUVKVWVG�CDQWV����RGTEGPV�
QH�VJG�KPFWUVTKCN�UQWTEG�GOKUUKQPU��9JGP�VJGUG�GOKUUKQPU�UQWTEGU�CTG�CVVTKDWVGF�VQ�VJG�VTCPURQTVCVKQP�UGEVQT��
VJG�GOKUUKQPU�HTQO�VJCV�UGEVQT�COQWPV�VQ�CRRTQZKOCVGN[�JCNH�QH�UVCVGYKFG�)*)�GOKUUKQPU��+P�CFFKVKQP�VQ�
VTCPURQTVCVKQP��GNGEVTKEKV[�RTQFWEVKQP��CPF�KPFWUVTKCN�CPF�TGUKFGPVKCN�UQWTEGU�CNUQ�CTG�KORQTVCPV�EQPVTKDWVQTU�VQ�
%12�GOKUUKQPU�
(KIWTGU���CPF���UJQY�5VCVG�)*)�GOKUUKQP�EQPVTKDWVKQPU�D[�)*)�CPF�UGEVQT�DCUGF�QP�VJG������)*)�
'OKUUKQP�+PXGPVQT[�

Figure 2: emissions by ghg
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Figure 3: emissions by seCtor

+P�CFFKVKQP��%#4$�JCU�FGXGNQRGF�C�UVCVGYKFG�GOKUUKQP�KPXGPVQT[�HQT�DNCEM�ECTDQP�KP�UWRRQTV�QH�VJG�5.%2�
5VTCVGI[��YJKEJ�KU�TGRQTVGF�KP�VYQ�ECVGIQTKGU��PQP�HQTGUVT[�
CPVJTQRQIGPKE��UQWTEGU�CPF�HQTGUVT[�UQWTEGU��� 
6JG�DNCEM�ECTDQP�KPXGPVQT[�YKNN�JGNR�UWRRQTV�KORNGOGPVCVKQP�QH�VJG�5.%2�5VTCVGI[��DWV�KU�PQV�RCTV�QH�
VJG�5VCVGoU�)*)�+PXGPVQT[�VJCV�VTCEMU�RTQITGUU�VQYCTFU�VJG�5VCVGoU�ENKOCVG�VCTIGVU��6JG�5VCVGoU�OCLQT�
CPVJTQRQIGPKE�UQWTEGU�QH�DNCEM�ECTDQP�KPENWFG�QHH�TQCF�VTCPURQTVCVKQP��QP�TQCF�VTCPURQTVCVKQP��TGUKFGPVKCN�
YQQF�DWTPKPI��HWGN�EQODWUVKQP��CPF�KPFWUVTKCN�RTQEGUUGU�
(KIWTG�����6JG�HQTGUVT[�ECVGIQT[�KPENWFGU�PQP�
CITKEWNVWTCN�RTGUETKDGF�DWTPKPI�CPF�YKNFƂTG�GOKUUKQPU�

Figure 4: CaliFornia 2013 anthropogeniC blaCk Carbon emission sourCes*

6JG�GZEJCPIG�QH�%12�DGVYGGP�VJG�CVOQURJGTG�CPF�%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�NCPFU�UGEVQT�KU�EWTTGPVN[�
WPSWCPVKƂGF�CPF�VJGTGHQTG��GZENWFGF�HTQO�VJG�5VCVGoU�)*)�+PXGPVQT[��#�PCVWTCN�CPF�YQTMKPI�NCPFU�ECTDQP�
KPXGPVQT[�KU�GUUGPVKCN�HQT�OQPKVQTKPI�NCPF�DCUGF�CEVKXKVKGU�VJCV�OC[�KPETGCUG�QT�FGETGCUG�ECTDQP�UGSWGUVTCVKQP�
QXGT�VKOG��%#4$�UVCHH�KU�YQTMKPI�VQ�FGXGNQR�C�EQORTGJGPUKXG�KPXGPVQT[�QH�)*)�ƃWZGU�HTQO�CNN�QH�%CNKHQTPKCoU�

��� 2GT�5$�������VJG�5.%2�5VTCVGI[�QPN[�CFFTGUUGU�CPVJTQRQIGPKE�DNCEM�ECTDQP�

2%  Recycling & Waste

California Carbon Emissions

2015 Total Emissions
440.4 MMTCO2e

11%  Electricity Generation

23%  Industrial

8%  Agriculture

39%  Transportation

In State

8%  Electricity Generation
Imports

5%  Commercial 
       & Residential

4%  High-GWP

2013
10.7 MMTCO2e

36%  Off-Road Mobile

18%  On-Road Diesel
15%  Fireplaces & Woodstoves

14%  Fuel Combustion/Industrial

6%  Miscelaneous
4%  Commercial Cooking

3%  Agricultural Burning
2%  On-Road Brake & Tire

4%  On-Road Gasoline

*Using 100-year GWP
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PCVWTCN�CPF�YQTMKPI�NCPFU�WUKPI�VJG�+PVGTIQXGTPOGPVCN�2CPGN�QP�%NKOCVG�%JCPIG�
+2%%��FGUKIP�RTKPEKRNGU��
%#4$�TGNGCUGF�VJG�0CVWTCN�CPF�9QTMKPI�.CPFU�+PXGPVQT[�YKVJ�VJG������6CTIGV�5EQRKPI�2NCP�7RFCVG�
&KUEWUUKQP�&TCHV����6JKU�KPXGPVQT[�RTQXKFGU�CP�GUVKOCVG�QH�)*)�GOKUUKQPU�TGFWEVKQPU�CPF�EJCPIGU�KP�ECTDQP�
UVQEM�HTQO�UQOG�ECTDQP�RQQNU�KP�CITKEWNVWTCN�CPF�PCVWTCN�CPF�YQTMKPI�NCPFU��6JG�%#4$�0CVWTCN�CPF�9QTMKPI�
.CPFU�+PXGPVQT[�KPENWFGU�CP�KPXGPVQT[�QH�ECTDQP�UVQEMU��UVQEM�EJCPIG�
CPF�D[�GZVGPUKQP�)*)�ƃWZ�CUUQEKCVGF�
YKVJ�UVQEM�EJCPIG��YKVJ�UQOG�CVVTKDWVKQP�D[�FKUVWTDCPEG�RTQEGUU�HQT�VJG�CPCN[UKU�RGTKQF������������
&KUVWTDCPEG�RTQEGUUGU�KPENWFG�CEVKXKVKGU�UWEJ�CU�EQPXGTUKQP�HTQO�QPG�NCPF�ECVGIQT[�VQ�C�FKHHGTGPV�ECVGIQT[��
ƂTG��CPF�JCTXGUV��6JG�%#4$�0CVWTCN�CPF�9QTMKPI�.CPFU�+PXGPVQT[�EQXGTU�XCTKGVKGU�QH�HQTGUVU�CPF�YQQFNCPFU��
ITCUUNCPFU��CPF�YGVNCPFU�
DKQOCUU�UVQEM�EJCPIG�QPN[���6JG�+PXGPVQT[�KPENWFGU�FGHCWNV�ECTDQP�FGPUKVKGU�HQT�
ETQRNCPFU�CPF�WTDCP�FGXGNQRGF�NCPFU�VQ�HCEKNKVCVG�UVQEM�EJCPIG�GUVKOCVKQP�HQT�PCVWTCN�NCPFU�VJCV�EQPXGTV�VQ�
ETQRNCPF��PCVWTCN�NCPFU�VJCV�EQPXGTV�VQ�FGXGNQRGF�NCPFU��CPF�HQT�ETQRNCPFU�VJCV�EQPXGTV�VQ�FGXGNQRGF�NCPFU�

Greenhouse Gas Emissions Tracking
#U�FGUETKDGF�CDQXG��%CNKHQTPKC�OCKPVCKPU�CP�GEQPQO[�YKFG�)*)�KPXGPVQT[�HQT�VJG�5VCVG�VJCV�KU�EQPUKUVGPV�
YKVJ�+2%%�RTCEVKEGU�VQ�CNNQY�HQT�EQORCTKUQP�QH�UVCVGYKFG�)*)�GOKUUKQPU�YKVJ�VJQUG�CV�VJG�PCVKQPCN�NGXGN�CPF�
YKVJ�QVJGT�KPVGTPCVKQPCN�)*)�KPXGPVQTKGU��5VCVGYKFG�)*)�GOKUUKQPU�ECNEWNCVKQPU�WUG�OCP[�FCVC�UQWTEGU��
KPENWFKPI�FCVC�HTQO�QVJGT�5VCVG�CPF�HGFGTCN�CIGPEKGU��*QYGXGT��VJG�RTKOCT[�UQWTEG�QH�FCVC�EQOGU�HTQO�
TGRQTVU�UWDOKVVGF�VQ�%#4$�VJTQWIJ�VJG�4GIWNCVKQP�HQT�VJG�/CPFCVQT[�4GRQTVKPI�QH�)*)�'OKUUKQPU�
/44���
/44�TGSWKTGU�HCEKNKVKGU�CPF�GPVKVKGU�YKVJ�OQTG�VJCP��������OGVTKE�VQPU�QH�ECTDQP�FKQZKFG�GSWKXCNGPV�
/6%12G��
QH�EQODWUVKQP�CPF�RTQEGUU�GOKUUKQPU��CNN�HCEKNKVKGU�DGNQPIKPI�VQ�EGTVCKP�KPFWUVTKGU��CPF�CNN�GNGEVTKE�RQYGT�
GPVKVKGU�VQ�UWDOKV�CP�CPPWCN�)*)�GOKUUKQPU�FCVC�TGRQTV�FKTGEVN[�VQ�%#4$��4GRQTVU�HTQO�HCEKNKVKGU�CPF�GPVKVKGU�
VJCV�GOKV�OQTG�VJCP��������/6%12G�CTG�XGTKƂGF�D[�C�%#4$�CEETGFKVGF�VJKTF�RCTV[�XGTKƂECVKQP�DQF[��/QTG�
KPHQTOCVKQP�QP�/44�GOKUUKQPU�TGRQTVU�ECP�DG�HQWPF�CV��www.arb.ca.gov/cc/reporti\ng/ghg-rep/reported-
data/ghg-reports.htm.

#NN�FCVC�UQWTEGU�WUGF�VQ�FGXGNQR�VJG�)*)�'OKUUKQP�+PXGPVQT[�CTG�NKUVGF�KP�KPXGPVQT[�UWRRQTVKPI�
FQEWOGPVCVKQP�CV��www.arb.ca.gov/cc/inventory/data/data.htm.

1VJGT�5VCVG�CIGPEKGU��PQPRTQƂV�QTICPK\CVKQPU��CPF�TGUGCTEJ�KPUVKVWVKQPU�CTG�FGXGNQRKPI�CPF�VGUVKPI�
OGVJQFQNQIKGU�CPF�OQFGNU�VQ�SWCPVKH[�)*)�ƃWZGU�HTQO�%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�NCPFU��%#4$oU�
QPIQKPI�YQTM�QP�VJG�0CVWTCN�CPF�9QTMKPI�.CPFU�+PXGPVQT[�YKNN�UGTXG�CU�QPG�UQWTEG�QH�FCVC�VQ�ICWIG�VJG�
UEQRG�QH�)*)�TGFWEVKQP�RQVGPVKCN�HTQO�%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�NCPFU�CPF�OQPKVQT�RTQITGUU�QXGT�
VKOG��%#4$�YKNN�GXCNWCVG�QVJGT�FCVC�UQWTEGU�CPF�OGVJQFQNQIKGU�VQ�XCNKFCVG�QT�UWRRQTV�VJG�%#4$�KPXGPVQT[�
QT�RTQLGEV�UECNG�VTCEMKPI��+PVGTCIGPE[�YQTM�KU�CNUQ�WPFGTYC[�VQ�KPVGITCVG�CPF�CEEQWPV�HQT�VJG�NCPF�WUG�CPF�
OCPCIGOGPV�KORCEVU�QH�FGXGNQROGPV��VTCPURQTVCVKQP��JQWUKPI��CPF�GPGTI[�RQNKEKGU�
)TGGPJQWUG�ICU�OKVKICVKQP�CEVKQP�OC[�ETQUU�IGQITCRJKE�DQTFGTU�CU�RCTV�QH�KPVGTPCVKQPCN�CPF�UWDPCVKQPCN�
EQNNCDQTCVKQP��QT�CU�C�PCVWTCN�TGUWNV�QH�KORNGOGPVCVKQP�QH�TGIKQPCN�RQNKEKGU��+P�CFFKVKQP�VQ�VJG�5VCVGoU�GZKUVKPI�
)*)�KPXGPVQT[��%#4$�JCU�DGIWP�GZRNQTKPI�JQY�VQ�DWKNF�CP�CEEQWPVKPI�HTCOGYQTM�VJCV�CNUQ�WVKNK\GU�GZKUVKPI�
RTQITCO�FCVC�VQ�DGVVGT�TGƃGEV�VJG�DTQCFGT�DGPGƂVU�QH�QWT�RQNKEKGU�VJCV�OC[�DG�JCRRGPKPI�QWVUKFG�QH�
VJG�5VCVG��(QT�)*)�TGFWEVKQPU�QWVUKFG�QH�VJG�5VCVG�VQ�DG�CVVTKDWVGF�VQ�QWT�RTQITCOU��VJQUG�TGFWEVKQPU�
OWUV�DG�TGCN�CPF�SWCPVKƂCDNG��YKVJQWV�CP[�FQWDNG�EQWPVKPI��KPENWFKPI�ENCKOU�VQ�VJQUG�TGFWEVKQPU�D[�QVJGT�
LWTKUFKEVKQPU��%#4$�KU�EQNNCDQTCVKPI�YKVJ�QVJGT�LWTKUFKEVKQPU�VQ�GPUWTG�)*)�CEEQWPVKPI�TWNGU�CTG�EQPUKUVGPV�
YKVJ�KPVGTPCVKQPCN�DGUV�RTCEVKEGU��4QDWUV�CEEQWPVKPI�TWNGU�YKNN�KPUVKNN�EQPƂFGPEG�KP�VJG�TGFWEVKQPU�ENCKOGF�CPF�
OCKPVCKP�UWRRQTV�HQT�LQKPV�CEVKQP�CETQUU�LWTKUFKEVKQPU��%QPUKUVGPE[�CPF�VTCPURCTGPE[�CTG�ETKVKECN�CU�YG�YQTM�
VQIGVJGT�YKVJ�QVJGT�LWTKUFKEVKQPU�QP�QWT�RCTCNNGN�RCVJU�VQ�CEJKGXG�QWT�)*)�VCTIGVU�

California’s Approach to Addressing Climate Change

Integrated Systems
6JG�5VCVGoU�ENKOCVG�IQCNU�TGSWKTG�C�EQORTGJGPUKXG�CRRTQCEJ�VJCV�KPVGITCVGU�CPF�DWKNFU�WRQP�OWNVKRNG�
QPIQKPI�5VCVG�GHHQTVU��#U�YG�CFFTGUU�HWVWTG�OQDKNKV[��YG�KFGPVKH[�JQY�GZKUVKPI�GHHQTVU�s�UWEJ�CU�VJG�%CNKHQTPKC�
5WUVCKPCDNG�(TGKIJV�#EVKQP�2NCP��/QDKNG�5QWTEG�5VTCVGI[��%CNKHQTPKC�6TCPURQTVCVKQP�2NCP�������*KIJ�5RGGF�

��� %#4$��������%CNKHQTPKC�)TGGPJQWUG�)CU�+PXGPVQT[���(QTGUVU�CPF�1VJGT�.CPFU�� 
 www.arb.ca.gov/cc/inventory/sectors/forest/forest.htm
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Rail,���WTDCP�RNCPPKPI��JQWUKPI��CPF�IQCNU�HQT�GPJCPEGOGPV�QH�VJG�PCVWTCN�GPXKTQPOGPV�s�ECP�EQORNGOGPV�
GCEJ�QVJGT�YJKNG�RTQXKFKPI�OWNVKRNG�GPXKTQPOGPVCN�DGPGƂVU��KPENWFKPI�CKT�SWCNKV[�CPF�ENKOCVG�DGPGƂVU��6JG�
EQNNGEVKXG�EQPUKFGTCVKQP�QH�VJGUG�GHHQTVU�KNNWOKPCVGU�VJG�U[PGTIKGU�CPF�EQPƃKEVU�DGVYGGP�RQNKEKGU��(QT�GZCORNG��
NCPF�FKUVWTDCPEG�FWG�VQ�KPETGCUGF�TGPGYCDNGU�VJTQWIJ�WVKNKV[�UECNG�YKPF�CPF�UQNCT�CPF�VTCPUOKUUKQP�ECP�
TGNGCUG�)*)U�HTQO�UQKN�CPF�FKUVWTD�ITCUUNCPFU�CPF�TCPIGNCPFU�VJCV�JCXG�VJG�RQVGPVKCN�VQ�UGSWGUVGT�ECTDQP��
(WTVJGT��RQNKEKGU�VJCV�UWRRQTV�UWUVCKPCDNG�NCPF�WUG�PQV�QPN[�TGFWEG�XGJKENG�OKNGU�VTCXGNGF�
8/6��CPF�KVU�TGNCVGF�
GOKUUKQPU��DWV�OC[�CNUQ�CXQKF�NCPF�FKUVWTDCPEG�VJCV�EQWNF�TGUWNV�KP�)*)�GOKUUKQPU�QT�NQUU�QH�UGSWGUVTCVKQP�
RQVGPVKCN�KP�VJG�PCVWTCN�GPXKTQPOGPV��+FGPVKH[KPI�VJGUG�V[RGU�QH�VTCFG�QHHU��CPF�FGUKIPKPI�RQNKEKGU�CPF�
KORNGOGPVCVKQP�UVTCVGIKGU�VQ�UWRRQTV�IQCNU�CETQUU�CNN�UGEVQTU��YKNN�TGSWKTG�QPIQKPI�GHHQTVU�CV�VJG�NQECN��
TGIKQPCN��CPF�5VCVG�NGXGN�VQ�GPUWTG�VJCV�UWUVCKPCDNG�CEVKQP�CETQUU�DQVJ�VJG�DWKNV�CPF�PCVWTCN�GPXKTQPOGPVU�JGNR�
VQ�CEJKGXG�VJG�5VCVGoU�NQPI�VGTO�ENKOCVG�IQCNU�

Promoting Resilient Economic Growth
%CNKHQTPKCoU�UVTCVGIKE�XKUKQP�HQT�CEJKGXKPI�CV�NGCUV�C����RGTEGPV�TGFWEVKQP�KP�)*)�GOKUUKQPU�D[������KU�DCUGF�
QP�VJG�RTKPEKRNG�VJCV�GEQPQOKE�RTQURGTKV[�CPF�GPXKTQPOGPVCN�UWUVCKPCDKNKV[�ECP�DG�CEJKGXGF�VQIGVJGT��
2QNKEKGU��UVTCVGIKGU��RNCPU�CPF�TGIWNCVKQPU�VQ�TGFWEG�)*)�GOKUUKQPU�JGNR�%CNKHQTPKC�DWUKPGUUGU�EQORGVG�KP�C�
INQDCN�GEQPQO[�CPF�URWT�PGY�KPXGUVOGPVU��DWUKPGUU�ETGCVKQP��CPF�LQDU�VQ�UWRRQTV�C�ENGCP�GPGTI[�GEQPQO[��
%CNKHQTPKCoU�RQTVHQNKQ�DCUGF�ENKOCVG�UVTCVGI[�ECP�CEJKGXG�ITGCV�UWEEGUU�YJGP�CEEQORCPKGF�D[�EQPUKUVGPV�CPF�
TKIQTQWU�)*)�OQPKVQTKPI�CPF�TGRQTVKPI��C�TQDWUV�RWDNKE�RTQEGUU��CPF�CP�GHHGEVKXG�GPHQTEGOGPV�RTQITCO�
HQT�VJG�HGY�VJCV�CVVGORV�VQ�GXCFG�TWNGU��6JG�VTCPUKVKQP�VQ�C�NQY�ECTDQP�HWVWTG�ECP�UVTGPIVJGP�%CNKHQTPKCoU�
GEQPQO[�CPF�KPHTCUVTWEVWTG�CPF�RTQFWEG�QVJGT�KORQTVCPV�GPXKTQPOGPVCN�DGPGƂVU�UWEJ�CU�TGFWEVKQPU�KP�
ETKVGTKC�RQNNWVCPVU�CPF�VQZKE�CKT�EQPVCOKPCPVU��GURGEKCNN[�KP�%CNKHQTPKCoU�OQUV�XWNPGTCDNG�EQOOWPKVKGU�
#EVKQPU�VJCV�CTG�RTGUGPVGF�KP�VJKU�5EQRKPI�2NCP�RTQXKFG�GEQPQOKE�QRRQTVWPKVKGU�HQT�VJG�HWVWTG��DWV�RTQITGUU�
VQYCTF�QWT�IQCNU�KU�CNTGCF[�GXKFGPV�VQFC[��(QT�GZCORNG��KP�������%CNKHQTPKC�CFFGF�OQTG�VJCP��������
PGY�LQDU�KP�VJG�UQNCT�UGEVQT��6JKU�YCU�OQTG�VJCP�JCNH�QH�VJG�PGY�LQDU�KP�VJKU�KPFWUVT[�CETQUU�VJG�PCVKQP��
'ORNQ[OGPV�KP�VJG�ENGCP�GEQPQO[�ITGY�D[����RGTEGPV�DGVYGGP������CPF�������YJKEJ�KPENWFGF�VJG�RGTKQF�QH�
GEQPQOKE�TGEGUUKQP�CTQWPF���������5JKHVKPI�VQ�ENGCP��NQECN��CPF�GHƂEKGPV�WUGU�QH�GPGTI[�TGKPXGUVU�QWT�GPGTI[�
GZRGPFKVWTGU�KP�QWT�NQECN�GEQPQOKGU�CPF�TGFWEGU�TKUMU�VQ�QWT�UVCVGYKFG�GEQPQO[�CUUQEKCVGF�YKVJ�GZRQUWTG�VQ�
XQNCVKNG�INQDCN�CPF�PCVKQPCN�QKN�CPF�ICU�EQOOQFKV[�RTKEGU��+PFGGF��C�ENGCP�GEQPQO[�KU�C�TGUKNKGPV�GEQPQO[�
5WEEGUUHWNN[�FTKXKPI�GEQPQOKE�VTCPUKVKQP�YKNN�TGSWKTG�ENGCPGT�CPF�OQTG�GHƂEKGPV�VGEJPQNQIKGU��RQNKEKGU�CPF�
KPEGPVKXGU�VJCV�TGEQIPK\G�CPF�TGYCTF�KPPQXCVKQP��CPF�RTKQTKVK\KPI�NQY�ECTDQP�KPXGUVOGPVU��'PCEVKPI�RQNKEKGU�
CPF�KPEGPVKXGU�CV�OWNVKRNG�LWTKUFKEVKQPCN�NGXGNU�HWTVJGT�GPUWTGU�VJG�CFXCPEGOGPV�QH�NCPF�WUG�CPF�PCVWTCN�
TGUQWTEG�OCPCIGOGPV�QDLGEVKXGU�HQT�)*)�OKVKICVKQP��ENKOCVG�CFCRVCVKQP��CPF�QVJGT�EQ�DGPGƂVU��+PVGPVKQPCN�
U[PGTIKUVKE�NKPMCIGU�DGVYGGP�VGEJPQNQIKECN�CFXCPEGU�CPF�TGUQWTEG�UVGYCTFUJKR�ECP�TGUWNV�KP�UWUVCKPCDNG�
FGXGNQROGPV��6JG�FGXGNQROGPV�CPF�KORNGOGPVCVKQP�QH�5WUVCKPCDNG�%QOOWPKVKGU�5VTCVGIKGU�
5%5U��RWTUWCPV�
VQ�5GPCVG�$KNN�
5$�������YJKEJ�NKPM�VTCPURQTVCVKQP��JQWUKPI��CPF�ENKOCVG�RQNKE[��CTG�FGUKIPGF�VQ�TGFWEG�RGT�
ECRKVC�)*)�GOKUUKQPU�YJKNG�KORTQXKPI�CKT�SWCNKV[�CPF�GZRCPFKPI�VTCPURQTVCVKQP�CPF�JQWUKPI�QRVKQPU��6JKU�
5EQRKPI�2NCP�KFGPVKƂGU�CFFKVKQPCN�YC[U��DG[QPF�5$������VQ�RTQOQVG�VJG�VGEJPQNQIKGU�CPF�KPHTCUVTWEVWTG�
TGSWKTGF�VQ�OGGV�QWT�EQNNGEVKXG�ENKOCVG�IQCNU��YJKNG�CNUQ�RTGUGPVKPI�VJG�XKUKQP�HQT�%CNKHQTPKCoU�EQPVKPWKPI�
GHHQTVU�VQ�HQUVGT�C�UWUVCKPCDNG��ENGCP�GPGTI[�GEQPQO[�

Increasing Carbon Sequestration in Natural and Working Lands
%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�NCPFU�OCMG�VJG�5VCVG�C�INQDCN�NGCFGT�KP�CITKEWNVWTG��C�7�5��NGCFGT�KP�HQTGUV�
RTQFWEVU��CPF�C�INQDCN�DKQFKXGTUKV[�JQVURQV��6JGUG�NCPFU�UWRRQTV�ENGCP�CKT��YKNFNKHG�CPF�RQNNKPCVQT�JCDKVCV��
TWTCN�GEQPQOKGU��CPF�CTG�ETKVKECN�EQORQPGPVU�QH�%CNKHQTPKCoU�YCVGT�KPHTCUVTWEVWTG��-GGRKPI�VJGUG�NCPFU�CPF�
YCVGTU�KPVCEV�CPF�CV�JKIJ�NGXGNU�QH�GEQNQIKECN�HWPEVKQP�
KPENWFKPI�TGUKNKGPV�ECTDQP�UGSWGUVTCVKQP��KU�PGEGUUCT[�
HQT�VJG�YGNN�DGKPI�CPF�UGEWTKV[�QH�%CNKHQTPKCPU�KP�������������CPF�DG[QPF��(QTGUVU��TCPIGNCPFU��HCTOU��

��� %CNKHQTPKCoU�*KIJ�5RGGF�4CKN�KU�RCTV�QH�VJG�+PVGTPCVKQPCN�7PKQP�QH�4CKNYC[U�
7+%��CPF�%CNKHQTPKC�UKIPGF� 
� VJG�4CKNYC[�%NKOCVG�4GURQPUKDKNKV[�2NGFIG��YJKEJ�YCU�EQOOGPFGF�D[�VJG�5GETGVCT[�QH�VJG�70�(TCOGYQTM� 
� %QPXGPVKQP�QP�%NKOCVG�%JCPIG�CU�RCTV�QH�CEJKGXKPI�INQDCN������VCTIGVU�
��� %CNKHQTPKC�$WUKPGUU�#NNKCPEG�HQT�C�%NGCP�'EQPQO[��������%NGCP�'PGTI[�CPF�%NKOCVG�%JCPIG�5WOOCT[�QH� 
� 4GEGPV�#PCN[UGU�HQT�%CNKHQTPKC��clean-economy.org/wp-content/uploads/2015/01/Clean-Energy-Climate- 
� %JCPIG�#PCN[UGUA,CPWCT[�����RFH
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YGVNCPFU��TKRCTKCP�CTGCU��FGUGTVU��EQCUVCN�CTGCU��CPF�VJG�QEGCP�UVQTG�UWDUVCPVKCN�ECTDQP�KP�DKQOCUU�CPF�UQKNU�
0CVWTCN�CPF�YQTMKPI�NCPFU�CTG�C�MG[�UGEVQT�KP�VJG�5VCVGoU�ENKOCVG�EJCPIG�UVTCVGI[��5VQTKPI�ECTDQP�KP�VTGGU��
QVJGT�XGIGVCVKQP��UQKNU��CPF�CSWCVKE�UGFKOGPV�KU�CP�GHHGEVKXG�YC[�VQ�TGOQXG�ECTDQP�FKQZKFG�HTQO�VJG�
CVOQURJGTG��6JKU�5EQRKPI�2NCP�FGUETKDGU�RQNKEKGU�CPF�RTQITCOU�VJCV�RTKQTKVK\G�RTQVGEVKQP�CPF�GPJCPEGOGPV�
QH�%CNKHQTPKCoU�NCPFUECRGU��KPENWFKPI�WTDCP�NCPFUECRGU��CPF�KFGPVKƂGU�PGZV�UVGRU�VQ�GPUWTG�OCPCIGOGPV�
CEVKQPU�CTG�VCMGP�VQ�KPETGCUG�VJG�UGSWGUVTCVKQP�RQVGPVKCN�QH�VJQUG�TGUQWTEGU��9G�ECPPQV�KIPQTG�VJG�
TGNCVKQPUJKRU�DGVYGGP�GPGTI[��VTCPURQTVCVKQP��CPF�PCVWTCN�YQTMKPI�NCPFU�UGEVQTU�QT�VJG�CFXGTUG�KORCEVU�VJCV�
ENKOCVG�EJCPIG�KU�JCXKPI�QP�VJG�GPXKTQPOGPV�KVUGNH��9G�OWUV�EQPUKFGT�KORQTVCPV�VTCFG�QHHU�KP�FGXGNQRKPI�VJG�
5VCVGoU�ENKOCVG�UVTCVGI[�D[�WPFGTUVCPFKPI�VJG�PGCT�CPF�NQPI�VGTO�KORCEVU�QH�XCTKQWU�RQNKE[�UEGPCTKQU�CPF�
CEVKQPU�QP�QWT�5VCVG�CPF�NQECN�EQOOWPKVKGU�

Improving Public Health
6JG�5VCVGoU�FTKXG�VQ�KORTQXG�CKT�SWCNKV[�CPF�RTQOQVG�EQOOWPKV[�JGCNVJ�CPF�YGNN�DGKPI�CU�YG�CFFTGUU�ENKOCVG�
EJCPIG�TGOCKPU�C�RTKQTKV[��CU�KV�JCU�HQT�CNOQUV����[GCTU��6JG�5VCVG�KU�EQOOKVVGF�VQ�CFFTGUUKPI�RWDNKE�JGCNVJ�
KUUWGU��KPENWFKPI�CFFTGUUKPI�EJTQPKE�CPF�KPHGEVKQWU�FKUGCUGU��RTQOQVKPI�OGPVCN�JGCNVJ��CPF�RTQVGEVKPI�
EQOOWPKVKGU�HTQO�GZRQUWTG�VQ�JCTOHWN�CKT�RQNNWVCPVU�CPF�VQZKPU��5GXGTCN�QH�VJG�UVTCVGIKGU�KPENWFGF�KP�VJKU�
2NCP�YGTG�RTKOCTKN[�FGXGNQRGF�VQ�JGNR�%CNKHQTPKC�CEJKGXG�HGFGTCN�CPF�5VCVG�CODKGPV�CKT�SWCNKV[�UVCPFCTFU�HQT�
CKT�RQNNWVCPVU�YKVJ�FKTGEV�JGCNVJ�KORCEVU��DWV�VJG[�YKNN�CNUQ�FGNKXGT�)*)�TGFWEVKQPU��.KMGYKUG��UQOG�ENKOCVG�
UVTCVGIKGU��UWEJ�CU�)*)�TGFWEVKQP�OGCUWTGU�VJCV�FGETGCUG�FKGUGN�EQODWUVKQP�HTQO�OQDKNG�UQWTEGU��RTQFWEG�
CKT�SWCNKV[�EQ�DGPGƂVU�KP�VJG�HQTO�QH�EQPEWTTGPV�TGFWEVKQPU�KP�ETKVGTKC�RQNNWVCPVU�CPF�VQZKE�CKT�EQPVCOKPCPVU�
%NKOCVG�EJCPIG�KVUGNH�KU�CNTGCF[�CHHGEVKPI�VJG�JGCNVJ�QH�QWT�EQOOWPKVKGU�CPF�KU�GZCEGTDCVKPI�GZKUVKPI�JGCNVJ�
KPGSWKVKGU��6JQUG�HCEKPI�VJG�ITGCVGUV�JGCNVJ�DWTFGPU�KPENWFG�NQY�KPEQOG�KPFKXKFWCNU�CPF�JQWUGJQNFU��VJG�
XGT[�[QWPI�CPF�VJG�XGT[�QNF��EQOOWPKVKGU�QH�EQNQT��CPF�VJQUG�YJQ�JCXG�DGGP�OCTIKPCNK\GF�QT�FKUETKOKPCVGF�
CICKPUV�DCUGF�QP�IGPFGT�QT�TCEG�GVJPKEKV[����'EQPQOKE�HCEVQTU��UWEJ�CU�KPEQOG��RQXGTV[��CPF�YGCNVJ��CTG�
COQPI�VJG�UVTQPIGUV�FGVGTOKPCPVU�QH�JGCNVJ��#FFTGUUKPI�ENKOCVG�EJCPIG�RTGUGPVU�CP�KORQTVCPV�QRRQTVWPKV[�
VQ�KORTQXG�RWDNKE�JGCNVJ�HQT�CNN�QH�%CNKHQTPKCoU�TGUKFGPVU�CPF�VQ�HWTVJGT�QWT�YQTM�VQYCTF�OCMKPI�QWT�5VCVG�VJG�
JGCNVJKGUV�KP�VJG�PCVKQP�
6JG�OCLQT�RTQXKUKQPU�QH�#$�����
%��)CTEKC���������VQ�DG�EQORNGVGF�D[�������YKNN�GPUWTG�VJCV�CU�VJG�5VCVG�
UGGMU�VQ�CFXCPEG�ENKOCVG�RQNKE[�VQ�OGGV�VJG������VCTIGV��YG�YKNN�CNUQ�CEV�NQECNN[�VQ�KORTQXG�PGKIJDQTJQQF�CKT�
SWCNKV[��#$�����TGSWKTGU�UVTGPIVJGPKPI�CPF�GZRCPFKPI�EQOOWPKV[�NGXGN�CKT�OQPKVQTKPI��GZRGFKVKPI�GSWKROGPV�
TGVTQƂVU�CV�NCTIG�KPFWUVTKCN�UQWTEGU�VJCV�CTG�NQECVGF�KP�CTGCU�VJCV�CTG�KP�PQPCVVCKPOGPV�HQT�VJG�HGFGTCN�CPF�
5VCVG�CODKGPV�CKT�SWCNKV[�UVCPFCTFU��TGSWKTKPI�FGXGNQROGPV�QH�C�UVCVGYKFG�UVTCVGI[�VQ�HWTVJGT�TGFWEG�ETKVGTKC�
RQNNWVCPVU�CPF�VQZKE�CKT�EQPVCOKPCPVU�KP�EQOOWPKVKGU�HCEGF�YKVJ�JKIJ�EWOWNCVKXG�GZRQUWTG�NGXGNU��CPF�NQECN�
CKT�FKUVTKEV�FGXGNQRGF�EQOOWPKV[�GOKUUKQPU�TGFWEVKQPU�RNCPU�VJCV�KFGPVKH[�GOKUUKQPU�TGFWEVKQPU�VCTIGVU��
OGCUWTGU��KORNGOGPVCVKQP�UEJGFWNGU��CPF�GPHQTEGOGPV�RNCPU�HQT�VJGUG�CHHGEVGF�EQOOWPKVKGU��$[�KFGPVKH[KPI�
CPF�CFFTGUUKPI�VJG�FKURTQRQTVKQPCVG�KORCEVU�HGNV�VQFC[�CPF�D[�RNCPPKPI��FGUKIPKPI��CPF�KORNGOGPVKPI�
CEVKQPU�HQT�C�UWUVCKPCDNG�HWVWTG�VJCV�EQPUKFGTU�DQVJ�ENKOCVG�CPF�CKT�SWCNKV[�QDLGEVKXGU��YG�ECP�DG�RCTV�QH�VJG�
UQNWVKQP�VQ�OCMG�RWDNKE�JGCNVJ�KPGSWKVKGU�CP�KUUWG�QH�VJG�RCUV�

Environmental Justice
(CKT�CPF�GSWKVCDNG�ENKOCVG�CEVKQP�TGSWKTGU�CFFTGUUKPI�VJG�KPGSWKVKGU�VJCV�ETGCVG�CPF�KPVGPUKH[�EQOOWPKV[�
XWNPGTCDKNKVKGU��6JG�ECRCEKV[�HQT�TGUKNKGPEG�KP�VJG�HCEG�QH�ENKOCVG�EJCPIG�KU�FTKXGP�D[�NKXKPI�EQPFKVKQPU�CPF�
VJG�HQTEGU�VJCV�UJCRG�VJGO��6JGUG�KPENWFG��DWV�CTG�PQV�NKOKVGF�VQ��CEEGUU�VQ�UGTXKEGU�UWEJ�CU�JGCNVJ�ECTG��
JGCNVJ[�HQQFU��CKT�CPF�YCVGT��CPF�UCHG�URCEGU�HQT�RJ[UKECN�CEVKXKV[��KPEQOG��GFWECVKQP��JQWUKPI��VTCPURQTVCVKQP��
GPXKTQPOGPVCN�SWCNKV[��CPF�IQQF�JGCNVJ�UVCVWU��5VTCVGIKGU�VQ�CNNGXKCVG�RQXGTV[��KPETGCUG�CEEGUU�VQ�GEQPQOKE�
QRRQTVWPKVKGU��KORTQXG�NKXKPI�EQPFKVKQPU��CPF�TGFWEG�JGCNVJ�CPF�UQEKCN�KPGSWKVKGU�YKNN�TGUWNV�KP�OQTG�ENKOCVG�
TGUKNKGPV�EQOOWPKVKGU��6JG�VTCPUKVKQP�VQ�C�NQY�ECTDQP�%CNKHQTPKC�GEQPQO[�RTQXKFGU�CP�QRRQTVWPKV[�VQ�PQV�
QPN[�TGFWEG�)*)�GOKUUKQPU��DWV�CNUQ�VQ�TGFWEG�GOKUUKQPU�QH�ETKVGTKC�RQNNWVCPVU�CPF�CKT�VQZKPU��CPF�VQ�ETGCVG�C�
JGCNVJKGT�GPXKTQPOGPV�HQT�CNN�QH�%CNKHQTPKCoU�TGUKFGPVU��GURGEKCNN[�VJQUG�NKXKPI�KP�VJG�5VCVGoU�OQUV�FKUCFXCPVCIGF�
EQOOWPKVKGU��2QNKEKGU�FGUKIPGF�VQ�HCEKNKVCVG�VJKU�VTCPUKVKQP�CPF�UVCVG�YKFG��TGIKQPCN��CPF�NQECN�TGFWEVKQPU��
��� %CNKHQTPKC�&GRCTVOGPV�QH�2WDNKE�*GCNVJ�
%&2*���������6JG�2QTVTCKV�QH�2TQOKUG��6JG�%CNKHQTPKC�5VCVGYKFG� 
� &TCHV�2NCP�VQ�2TQOQVG�*GCNVJ�CPF�/GPVCN�*GCNVJ�'SWKV[��#�4GRQTV�VQ�VJG�.GIKUNCVWTG�CPF�VJG�2GQRNG�QH� 
� %CNKHQTPKC�D[�VJG�1HƂEG�QH�*GCNVJ�'SWKV[��5CETCOGPVQ��%#��%CNKHQTPKC�&GRCTVOGPV�QH�2WDNKE�*GCNVJ��1HƂEG� 
� QH�*GCNVJ�'SWKV[�
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OWUV�CNUQ�DG�CRRTQRTKCVGN[�VCKNQTGF�VQ�CFFTGUU�
VJG�WPKSWG�EJCTCEVGTKUVKEU�QH�GEQPQOKECNN[�
FKUVTGUUGF�EQOOWPKVKGU�VJTQWIJQWV�VJG�
5VCVGoU�FKXGTUG�IGQITCRJKE�TGIKQPU��KPENWFKPI�
DQVJ�TWTCN�CPF�JKIJN[�WTDCPK\GF�CTGCU��'SWKV[�
EQPUKFGTCVKQPU�OWUV�NKMGYKUG�DG�RCTV�QH�VJG�
FGNKDGTCVG�CPF�VJQWIJVHWN�RTQEGUU�KP�VJG�FGUKIP�
CPF�KORNGOGPVCVKQP�QH�CNN�RQNKEKGU�CPF�OGCUWTGU�
KPENWFGF�KP�VJG�5EQRKPI�2NCP��#PF�%#4$�OWUV�
GPUWTG�VJCV�KVU�QPIQKPI�GPICIGOGPV�YKVJ�
GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�YKNN�EQPVKPWG�
DG[QPF�VJG�FGXGNQROGPV�QH�VJG�5EQRKPI�2NCP�
CPF�DG�KPENWFGF�KP�CNN�CURGEVU�QH�KVU�XCTKQWU�CKT�
RQNNWVKQP�RTQITCOU��#FFKVKQPCN�FGVCKN�QP�%#4$oU�
GHHQTVU�VQ�CEJKGXG�VJGUG�IQCNU�KU�RTQXKFGF�KP�
%JCRVGT���
+V�KU�ETKVKECN�VJCV�EQOOWPKVKGU�QH�EQNQT��NQY�KPEQOG�
EQOOWPKVKGU��QT�DQVJ��TGEGKXG�VJG�DGPGƂVU�QH�VJG�
ENGCPGT�GEQPQO[�ITQYKPI�KP�%CNKHQTPKC��KPENWFKPI�
KVU�GPXKTQPOGPVCN�CPF�GEQPQOKE�DGPGƂVU��
%WTTGPVN[��NQY�KPEQOG�EWUVQOGTU�GPTQNNGF�KP�VJG�
%CNKHQTPKC�#NVGTPCVG�4CVGU�HQT�'PGTI[�
%#4'��
2TQITCO�QT�VJG�(COKN[�'NGEVTKE�4CVG�#UUKUVCPEG�

('4#��2TQITCO�CTG�CNUQ�GNKIKDNG�VQ�TGEGKXG�C�
rebate under the California Climate Credit, or a 
ETGFKV�QP�TGUKFGPVKCN�CPF�UOCNN�DWUKPGUU�GNGEVTKEKV[�
DKNNU�TGUWNVKPI�HTQO�VJG�UCNG�QH�CNNQYCPEGU�
TGEGKXGF�D[�KPXGUVQT�QYPGF�WVKNKVKGU�CU�RCTV�QH�VJG�
%CR�CPF�6TCFG�2TQITCO��5$������
%QOOKVVGG�QP�
$WFIGV�CPF�(KUECN�4GXKGY��%JCRVGT�����5VCVWVGU�QH�
������CPF�QVJGT�KORNGOGPVKPI�NGIKUNCVKQP�TGSWKTGU�
VJCV�%CR�CPF�6TCFG�2TQITCO�CWEVKQP�OQPKGU�
FGRQUKVGF�KPVQ�VJG�)TGGPJQWUG�)CU�4GFWEVKQP�
(WPF�
))4(��DG�WUGF�VQ�HWTVJGT�VJG�RWTRQUGU�QH�
#$����CPF�HCEKNKVCVG�TGFWEVKQP�QH�)*)�GOKUUKQPU��
+PXGUVOGPVU�OCFG�YKVJ�VJGUG�HWPFU�PQV�QPN[�
TGFWEG�)*)�GOKUUKQPU��DWV�CNUQ�RTQXKFG�QVJGT�
GPXKTQPOGPVCN��JGCNVJ��CPF�GEQPQOKE�DGPGƂVU�KPENWFKPI��HQUVGTKPI�LQD�ETGCVKQP�D[�RTQOQVKPI�KP�UVCVG�)*)�
GOKUUKQPU�TGFWEVKQP�RTQLGEVU�ECTTKGF�QWV�D[�%CNKHQTPKC�YQTMGTU�CPF�DWUKPGUUGU�
(WTVJGT��5$�����
&G�.GQP��%JCRVGT������5VCVWVGU�QH�������CPF�#$������
)QOG\��%JCRVGT������5VCVWVGU�QH�������
FKTGEV�5VCVG�CPF�NQECN�CIGPEKGU�VQ�OCMG�UKIPKƂECPV�KPXGUVOGPVU�WUKPI�))4(�OQPKGU�VQ�CUUKUV�%CNKHQTPKCoU�OQUV�
XWNPGTCDNG�EQOOWPKVKGU��7PFGT�5$�����
FG�.GÏP��%JCRVGT������5VCVWVGU�QH��������C�OKPKOWO�QH����RGTEGPV�QH�VJG�
VQVCN�KPXGUVOGPVU�YGTG�TGSWKTGF�VQ�DGPGƂV�FKUCFXCPVCIGF�EQOOWPKVKGU��QH�VJCV��C�OKPKOWO�QH����RGTEGPV�YGTG�
TGSWKTGF�VQ�DG�NQECVGF�YKVJKP�CPF�RTQXKFG�DGPGƂVU�VQ�VJQUG�EQOOWPKVKGU��$CUGF�QP�EWOWNCVKXG�FCVC�TGRQTVGF�
D[�CIGPEKGU�CU�QH�/CTEJ�������VJG�5VCVG�KU�GZEGGFKPI�VJGUG�VCTIGVU��+PFGGF�����RGTEGPV�QH�VJG������DKNNKQP�FQNNCTU�
URGPV�QP�%CNKHQTPKC�%NKOCVG�+PXGUVOGPVU�RTQLGEVU�RTQXKFGF�DGPGƂVU�VQ�FKUCFXCPVCIGF�EQOOWPKVKGU��CPF����
RGTEGPV�QH�VJKU�HWPFKPI�YCU�WUGF�QP�RTQLGEVU�NQECVGF�FKTGEVN[�KP�FKUCFXCPVCIGF�EQOOWPKVKGU���

Environmental Justice Advisory Committee
#$����ECNNU�HQT�%#4$�VQ�EQPXGPG�CP�'PXKTQPOGPVCN�,WUVKEG�#FXKUQT[�%QOOKVVGG�
',#%���VQ�CFXKUG�VJG�$QCTF�
KP�FGXGNQRKPI�VJG�5EQRKPI�2NCP��CPF�CP[�QVJGT�RGTVKPGPV�OCVVGT�KP�KORNGOGPVKPI�#$�����+V�TGSWKTGU�VJCV�
VJG�%QOOKVVGG�DG�EQORTKUGF�QH�TGRTGUGPVCVKXGU�HTQO�EQOOWPKVKGU�KP�VJG�5VCVG�YKVJ�VJG�OQUV�UKIPKƂECPV�
GZRQUWTG�VQ�CKT�RQNNWVKQP��KPENWFKPI��DWV�PQV�NKOKVGF�VQ��EQOOWPKVKGU�YKVJ�OKPQTKV[�RQRWNCVKQPU�QT�NQY�KPEQOG�

�� www.arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2017.pdf

environmental JustiCe advisory Committee

Martha Dina 
Argüello

2J[UKEKCPU�HQT�5QEKCN�
4GURQPUKDKNKV[ .QU�#PIGNGU

Colin Bailey
6JG�'PXKTQPOGPVCN�
,WUVKEG�%QCNKVKQP�HQT�
9CVGT

5CETCOGPVQ

Gisele Fong 'PF�1KN .QU�#PIGNGU

Tom Frantz #UUQEKCVKQP�QH�+TTKVCVGF�
4GUKFGPVU %GPVTCN�8CNNG[

Katie Valenzuela 
Garcia (Served  
until May 2017)

1CM�2CTM�0GKIJDQTJQQF�
#UUQEKCVKQP 5CETCOGPVQ

Sekita Grant
(Served until  
June 2017)

6JG�)TGGPNKPKPI�
+PUVKVWVG 5VCVGYKFG

Kevin Hamilton Central California 
#UVJOC�%QNNCDQTCVKXG %GPVTCN�8CNNG[

Rey León 8CNNG[�.'#2 %GPVTCN�8CNNG[

Luis Olmedo %QOKVÅ�%KXKEQ�&GN�8CNNG 5CNVQP�5GC�
4GIKQP

Kemba Shakur 7TDCP�4GNGCH $C[�#TGC

Mari Rose Taruc #UKCP�2CEKƂE�
'PXKTQPOGPVCN�0GVYQTM $C[�#TGC

Eleanor Torres 6JG�+PETGFKDNG�'FKDNG�
%QOOWPKV[�)CTFGP Inland Empire

Monica Wilson )NQDCN�#NNKCPEG�HQT�
+PEKPGTCVQT�#NVGTPCVKXGU $C[�#TGC
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RQRWNCVKQPU��QT�DQVJ��%#4$�EQPUWNVGF����GPXKTQPOGPVCN�LWUVKEG�CPF�FKUCFXCPVCIGF�EQOOWPKV[�TGRTGUGPVCVKXGU�
HQT�VJG������5EQRKPI�2NCP�RTQEGUU��UVCTVKPI�YKVJ�VJG�ƂTUV�%QOOKVVGG�OGGVKPI�KP�&GEGODGT�������+P�(GDTWCT[�
CPF�#RTKN�������OGODGTU�QH�VJG�%CNKHQTPKC�#KT�4GUQWTEGU�$QCTF�JGNF�LQKPV�RWDNKE�OGGVKPIU�YKVJ�VJG�',#%�VQ�
FKUEWUU�QRVKQPU�HQT�CFFTGUUKPI�GPXKTQPOGPVCN�LWUVKEG�CPF�FKUCFXCPVCIGF�EQOOWPKV[�EQPEGTPU�KP�VJG�5EQRKPI�
2NCP��6JG�HWNN�UEJGFWNG�QH�%QOOKVVGG�OGGVKPIU�CPF�OGGVKPI�OCVGTKCNU�KU�CXCKNCDNG�QP�%#4$oU�YGDUKVG���

5VCTVKPI�KP�,WN[�������VJG�%QOOKVVGG�JQUVGF�C�TQDWUV�EQOOWPKV[�GPICIGOGPV�RTQEGUU��EQPFWEVKPI����
EQOOWPKV[�OGGVKPIU�VJTQWIJQWV�VJG�5VCVG��6Q�GPJCPEG�VJKU�EQOOWPKV[�GPICIGOGPV��%#4$�UVCHH�EQQTFKPCVGF�
YKVJ�UVCHH�HTQO�NQECN�IQXGTPOGPV�CIGPEKGU�CPF�UKUVGT�5VCVG�CIGPEKGU��#V�VJG�EQOOWPKV[�OGGVKPIU��UVCHH�HTQO�
5VCVG�CPF�NQECN�CIGPEKGU�RCTVKEKRCVGF�KP�GZVGPUKXG��VQRKE�URGEKƂE�pYQTNF�ECHÅq�FKUEWUUKQPU�YKVJ�NQECN�ITQWRU�
CPF�KPFKXKFWCNU��6JG�GZVGPUKXG�FKCNQIWG�DGVYGGP�VJG�',#%��5VCVG�CIGPEKGU��CPF�NQECN�CIGPEKGU�RTQXKFGF�
EQOOWPKV[�TGUKFGPVU�VJG�QRRQTVWPKV[�VQ�UJCTG�EQPEGTPU�CPF�RTQXKFG�KPRWV�QP�YC[U�%CNKHQTPKC�ECP�OGGV�KVU�
�����)*)�VCTIGV�YJKNG�CFFTGUUKPI�C�PWODGT�QH�GPXKTQPOGPVCN�CPF�GSWKV[�KUUWGU�

Environmental Justice Advisory Committee Recommendations
6JG�%QOOKVVGGoU�TGEQOOGPFCVKQPU�HQT�VJG�5EQRKPI�2NCP�YGTG�KPHQTOGF�D[�EQOOGPVU�TGEGKXGF�CV�EQOOWPKV[�
OGGVKPIU�FGUETKDGF�CDQXG�CPF�%QOOKVVGG�OGODGT�GZRGTVKUG��4GEQOOGPFCVKQPU�YGTG�RTQXKFGF�HQT�VJG�
UGEVQT�HQEWU�CTGCU��QXGTCTEJKPI�GPXKTQPOGPVCN�LWUVKEG�RQNKE[��CPF�%CNKHQTPKC�%NKOCVG�+PXGUVOGPVU��6JG�
%QOOKVVGG�CNUQ�UQTVGF�VJGKT�TGEQOOGPFCVKQPU�KPVQ�ƂXG�VJGOGU��RCTVPGTUJKR�YKVJ�GPXKTQPOGPVCN�LWUVKEG�
EQOOWPKVKGU��GSWKV[��GEQPQOKE�QRRQTVWPKV[��EQQTFKPCVKQP��CPF�NQPI�VGTO�XKUKQP��(KPCNN[��VJG�%QOOKVVGG�
RTQXKFGF�FKTGEVKQP�VJCV�VJGKT�TGEQOOGPFCVKQPU�CTG�KPVGPFGF�pVQ�DG�TGCF�CPF�KORNGOGPVGF�JQNKUVKECNN[�CPF�
PQV�KPFGRGPFGPVN[�QH�GCEJ�QVJGT�q�6JG�',#%oU�TGEQOOGPFCVKQPU��KP�VJGKT�GPVKTGV[��CTG�KPENWFGF�KP�#RRGPFKZ�#�
and available at www.arb.ca.gov/cc/ejac/meetings/04262017/ejac-sp-recommendations033017.pdf.
6JG�%QOOKVVGGoU�QXGTCTEJKPI�TGEQOOGPFCVKQPU�HQT�RCTVPGTUJKR�YKVJ�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU��
GSWKV[��EQQTFKPCVKQP��GEQPQOKE�QRRQTVWPKV[��CPF�NQPI�VGTO�XKUKQP�KPENWFG�VJG�HQNNQYKPI�TGEQOOGPFCVKQPU�

• 'PEQWTCIG�NQPI�VGTO�EQOOWPKV[�GPICIGOGPV��C�EWNVWTG�UJKHV�KP�%CNKHQTPKC�� 
� CPF�PGKIJDQTJQQF�NGXGN�UQNWVKQPU�VQ�RTQOQVG�VJG�KORNGOGPVCVKQP�QH�VJG� 
� 5VCVGoU�ENKOCVG�RNCPU��WUKPI�UVTCVGIKGU�KFGPVKƂGF�D[�VJG�%QOOKVVGG�
• +ORTQXG�VJG�DCNCPEG�QH�TGFWEKPI�)*)U�CPF�EQORNKCPEG�EQUVU�YKVJ�QVJGT�#$����IQCNU�QH�KORTQXKPI� 
� CKT�SWCNKV[�KP�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�YJKNG�OCZKOK\KPI�DGPGƂVU�HQT�CNN�%CNKHQTPKCPU�
• %QPUKFGT�RWDNKE�JGCNVJ�KORCEVU�CPF�GSWKV[�YJGP�GZCOKPKPI�KUUWGU�KP�CP[�UGEVQT�CPF�JCXG�%#4$� 
� EQPFWEV�CP�GSWKV[�CPCN[UKU�QP�VJG�5EQRKPI�2NCP�CPF�GCEJ�UGEVQT��YKVJ�IWKFCPEG�HTQO�VJG�%QOOKVVGG�
• &GXGNQR�OGVTKEU�VQ�GPUWTG�CEVKQPU�CTG�OGGVKPI�VCTIGVU�CPF�FGXGNQR�EQPVKPIGPE[�RNCPU�HQT� 
� OKVKICVKQP�CPF�CFLWUVOGPV�KH�GOKUUKQPU�KPETGCUGU�QEEWT�CU�RTQITCOU�CTG�KORNGOGPVGF�
• &GXGNQR�C�UVCVGYKFG�EQOOWPKV[�DCUGF�CKT�OQPKVQTKPI�PGVYQTM�VQ�UWRRQTV�TGIWNCVQT[� 
� GHHQTVU�CPF�OQPKVQT�PGKIJDQTJQQF�UECNG�RQNNWVKQP�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�
• %QQTFKPCVG�UVTCVGIKGU�DGVYGGP�5VCVG��HGFGTCN��CPF�NQECN�CIGPEKGU�HQT�UVTQPI��GPHQTEGCDNG�� 
� GXKFGPEG�DCUGF�RQNKEKGU�VQ�RTGXGPV�CPF�CFFTGUU�URTCYN�YKVJ�GSWKV[�CV�VJG�EGPVGT�
• /CZKOK\G�VJG�CEEGUUKDKNKV[�QH�UCHG�LQDU��KPEGPVKXGU��CPF�GEQPQOKE�DGPGƂVU�HQT�%CNKHQTPKCPU�CPF�VJG� 
� FGXGNQROGPV�QH�C�LWUV�VTCPUKVKQP�HQT�YQTMGTU�CPF�EQOOWPKVKGU�KP�CPF�CTQWPF�RQNNWVKPI�KPFWUVTKGU�
• 2TKQTKVK\G�KORTQXKPI�CKT�SWCNKV[�KP�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�CPF�CPCN[\G� 
� UEGPCTKQU�CV�C�PGKIJDQTJQQF�UECNG�HQT�CNN�%CNKHQTPKC�EQOOWPKVKGU�
• 'PUWTG�VJCV�#$����GEQPQOKE�TGXKGYGTU�EQOG�HTQO�XCTKQWU�CTGCU�CTQWPF�VJG�5VCVG�VQ� 
� TGRTGUGPV�KPUKIJVU�QP�GEQPQOKE�EJCNNGPIGU�CPF�QRRQTVWPKVKGU�HTQO�VJQUG�TGIKQPU�
• &Q�PQV�NKOKV�VJG�5EQRKPI�2NCP�VQ�GZCOKPKPI�KPVGTXGPVKQPU�CPF�KORCEVU�WPVKN�������QT�GXGP������� 
� 2NCP�CPF�CPCN[\G�QP�C�NQPIGT�VGTO�UECNG�VQ�RTGXGPV�UJQTV�UKIJVGF�OKUVCMGU�CPF�TGCEJ�VJG�NQPI� 
� VGTO�XKUKQP��CU�CEVKQPU�VQFC[�CPF�HQT�VJG�PGZV����[GCTU�YKNN�JCXG�KORCEVU�HQT�UGXGP�IGPGTCVKQPU�
• 6JG�5EQRKPI�2NCP�OWUV�RTKQTKVK\G�)*)�TGFWEVKQPU�CPF�KPXGUVOGPVU�KP�%CNKHQTPKC�GPXKTQPOGPVCN� 
� LWUVKEG�EQOOWPKVKGU�ƂTUV��DGHQTG�QVJGT�%CNKHQTPKC�EQOOWPKVKGU��CPF�VJG�KPPQXCVKQP�QH�PGY� 
� VGEJPQNQIKGU�QT�UVTCVGIKGU�VQ�TGCEJ�GXGP�FGGRGT�GOKUUKQPU�EWVU��YJGPGXGT�RQUUKDNG�
• %QPXGPG�VJG�%QOOKVVGG�DG[QPF�VJG�5EQRKPI�2NCP�FGXGNQROGPV�RTQEGUU�

6JG�%QOOKVVGGoU�MG[�'PGTI[�UGEVQT�TGEQOOGPFCVKQPU�KPENWFG�
• &GXGNQRKPI�CIITGUUKXG�GPGTI[�IQCNU�VQYCTF�����RGTEGPV�TGPGYCDNG�GPGTI[�D[�������KPENWFKPI� 
� C�XKUKQP�HQT�C�ENGCP�GPGTI[�GEQPQO[��CPF�RTKQTKVK\KPI�CEVKQPU�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�

�� www.arb.ca.gov/cc/ejac/ejac.htm 
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• 5GVVKPI�IQCNU�HQT�ITGGP�DWKNFKPIU�
• 'PHQTEKPI�)*)�TGFWEVKQP�VCTIGVU�HQT�GZKUVKPI�DWKNFKPIU��CPF�RTQXKFKPI�WRITCFGU�VJCV� 
� GPCDNG�DWKNFKPIU�VQ�WUG�TGPGYCDNG�GPGTI[�VGEJPQNQIKGU�CPF�YCVGT�ECRVWTG�
• 2TKQTKVK\KPI�CPF�UWRRQTVKPI�EQOOWPKV[�QYPGF�VGEJPQNQIKGU��UWEJ�CU� 
� EQOOWPKV[�QYPGF�UQNCT��HQT�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�

-G[�9CVGT�UGEVQT�TGEQOOGPFCVKQPU�KPENWFG�
• 'PEQWTCIKPI�YCVGT�EQPUGTXCVKQP�CPF�TGE[ENKPI�
• 2TKQTKVK\KPI�UCHG�FTKPMKPI�YCVGT�HQT�CNN�

6JG�%QOOKVVGGoU�MG[�+PFWUVT[�UGEVQT�TGEQOOGPFCVKQPU�KPENWFG�
• 2TKQTKVK\KPI�FKTGEV�GOKUUKQPU�TGFWEVKQPU�KP�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�
• 4GRNCEKPI�VJG�%CR�CPF�6TCFG�2TQITCO�YKVJ�C�ECTDQP�VCZ�QT�HGG�CPF�FKXKFGPF�RTQITCO�
• 'NKOKPCVKPI�QHHUGVU�CPF�VJG�CNNQECVKQP�QH�HTGG�CNNQYCPEGU�KH�VJG�%CR�CPF�6TCFG�2TQITCO�EQPVKPWGU�
• #PCN[\G�YJGTG�)*)�GOKUUKQPU�CTG�KPETGCUKPI�CPF�KFGPVKH[�UVTCVGIKGU�VQ�RTGXGPV� 
� CPF�TGFWEG�UWEJ�GOKUUKQPU�KP�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�
• %QOOKVVKPI�VQ�TGFWEVKQPU�KP�RGVTQNGWO�WUG�

6JG�%QOOKVVGGoU�MG[�6TCPURQTVCVKQP�UGEVQT�TGEQOOGPFCVKQPU�KPENWFG�
• +PETGCUKPI�CEEGUU�VQ�CHHQTFCDNG��TGNKCDNG��ENGCP��CPF�UCHG� 
� OQDKNKV[�QRVKQPU�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�
• %QOOWPKV[�GPICIGF�NCPF�WUG�RNCPPKPI�
• /CZKOK\KPI�GNGEVTKƂECVKQP�
• 4GUVTKEVKPI�URTCYN�CPF�GZCOKPKPI�VTCPURQTVCVKQP�TGIKQPCNN[�
• %QPUKFGTKPI�VJG�FGXGNQROGPV�QH�ITGGP�VTCPURQTVCVKQP�JWDU�VJCV�KPVGITCVG�WTDCP�ITGGPKPI� 
� YKVJ�VTCPURQTVCVKQP�QRVKQPU�CPF�KORNGOGPV�VJG�TGEQOOGPFCVKQPU�QH�VJG�5$�����UVWFKGU�

6JG�%QOOKVVGGoU�MG[�0CVWTCN�CPF�9QTMKPI�.CPFU��#ITKEWNVWTG��CPF�9CUVG�UGEVQT�TGEQOOGPFCVKQPU�KPENWFG�
• 4GFWEKPI�YCUVG�CPF�OCPFCVKPI�VJCV�NQECN�LWTKUFKEVKQPU�OCPCIG�VJG�YCUVG�VJG[�ETGCVG�
• 4GVWTPKPI�ECTDQP�VQ�VJG�UQKN�
• 0QV�DWTPKPI�DKQOCUU�QT�EQPUKFGTKPI�KV�C�TGPGYCDNG�TGUQWTEG�
• 5WRRQTVKPI�JGCNVJ[�UQKNU�CU�C�ETKVKECN�GNGOGPV�VQ�NCPF�CPF�YCUVG�OCPCIGOGPV�
• +PVGITCVKPI�WTDCP�HQTGUVT[�YKVJKP�NQECN�EQOOWPKVKGU�
• 'ZRNQTKPI�YC[U�VQ�CNNQY�CPF�UVTGCONKPG�VJG�RTQEGUU�HQT�EWNVWTCN�CPF�RTGUETKDGF� 
� DWTPKPI�HQT�NCPF�OCPCIGOGPV�CPF�VQ�RTGXGPV�NCTIG�UECNG�YKNFƂTGU�
• +PENWFKPI�CP�CPPWCN�TGFWEVKQP�QH���OKNNKQP�OGVTKE�VQPU�QH�%12G�HTQO�PCVWTCN�CPF�YQTMKPI�NCPFU�

6JG�%QOOKVVGGoU�TGEQOOGPFCVKQPU�HQT�%CNKHQTPKC�%NKOCVG�+PXGUVOGPVU�KPENWFG�
• 'PUWTKPI�PGCT�VGTO�VGEJPQNQIKGU�FQ�PQV�CFXGTUGN[�KORCEV�EQOOWPKVKGU� 
� CPF�NQPI�VGTO�KPXGUVOGPVU�OQXG�VQYCTF�\GTQ�GOKUUKQPU�
• 4GSWKTKPI�))4(�RTQLGEVU�VQ�DG�VTCPUHQTOCVKXG�HQT�FKUCFXCPVCIGF� 
� EQOOWPKVKGU�CU�FGƂPGF�D[�GCEJ�EQOOWPKV[�
• 'NKOKPCVKPI�HWPFKPI�HQT�#$����TGIWNCVGF�GPVKVKGU�
• 2TQXKFKPI�VGEJPKECN�CUUKUVCPEG�VQ�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU� 
� UQ�VJG[�ECP�DGVVGT�CEEGUU�HWPFKPI�CPF�TGUQWTEGU�
• 2TKQTKVK\KPI�RTQLGEVU�KFGPVKƂGF�D[�EQOOWPKVKGU�CPF�GPUWTKPI�CNN�CRRNKECPVU� 
� JCXG�RQNKEKGU�VQ�RTQVGEV�CICKPUV�FKURNCEGOGPV�QT�IGPVTKƂECVKQP�

+P�#RTKN�������',#%�OGODGTU�RTQXKFGF�C�TGƂPGF�NKUV�QH�RTKQTKV[�EJCPIGU�HQT�VJG�5EQRKPI�2NCP�HTQO�VJG�HWNN�NKUV�
QH�',#%�TGEQOOGPFCVKQPU��%#4$�UVCHH�TGURQPFGF�VQ�GCEJ�RTKQTKV[�TGEQOOGPFCVKQP��FGUETKDKPI�CFFKVKQPU�
VQ�VJG�5EQRKPI�2NCP�QT�UWIIGUVGF�PGZV�UVGRU�HQT�TGEQOOGPFCVKQPU�DG[QPF�VJG�NGXGN�QH�FGVCKN�KP�VJG�2NCP��
#RRGPFKZ�#�KPENWFGU�VJG�2TKQTKV[�',#%�4GEQOOGPFCVKQPU�YKVJ�%#4$�4GURQPUGU�CPF�HWNN�NKUV�QH�',#%�
4GEQOOGPFCVKQPU�
/QTG�KPHQTOCVKQP�CDQWV�VJG�%QOOKVVGG�CPF�KVU�TGEQOOGPFCVKQPU�QP�VJG�RTGXKQWU�5EQRKPI�2NCPU�CPF�VJKU�
5EQRKPI�2NCP�KU�NQECVGF�CV��www.arb.ca.gov/ejac.
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Setting the Path to 2050
6JG�5VCVGoU������CPF������VCTIGVU�JCXG�PQV�DGGP�UGV�KP�KUQNCVKQP��6JG[�TGRTGUGPV�DGPEJOCTMU��EQPUKUVGPV�YKVJ�
RTGXCKNKPI�ENKOCVG�UEKGPEG��EJCTVKPI�CP�CRRTQRTKCVG�VTCLGEVQT[�HQTYCTF�VJCV�KU�KP�NKPG�YKVJ�%CNKHQTPKCoU�TQNG�KP�
UVCDKNK\KPI�INQDCN�YCTOKPI�DGNQY�FCPIGTQWU�VJTGUJQNFU��#U�YG�EQPUKFGT�GHHQTVU�VQ�TGFWEG�GOKUUKQPU�VQ�OGGV�
VJG�5VCVGoU�PGCT�VGTO�TGSWKTGOGPVU��YG�OWUV�FQ�UQ�YKVJ�CP�G[G�VQYCTF�TGFWEVKQPU�PGGFGF�DG[QPF�������
CU�YGNN��6JG�2CTKU�#ITGGOGPV�s�YJKEJ�ECNNU�HQT�NKOKVKPI�INQDCN�YCTOKPI�VQ�YGNN�DGNQY���FGITGGU�%GNUKWU�CPF�
CKOKPI�VQ�NKOKV�KV�DGNQY�C�����FGITGGU�%GNUKWU�s�HTCOGU�QWT�RCVJ�HQTYCTF�
9JKNG�VJG�5EQRKPI�2NCP�EJCTVU�VJG�RCVJ�VQ�CEJKGXKPI�VJG������)*)�GOKUUKQPU�TGFWEVKQP�VCTIGV��YG�CNUQ�PGGF�
OQOGPVWO�VQ�RTQRGN�WU�VQ�VJG������UVCVGYKFG�)*)�VCTIGV�
���RGTEGPV�DGNQY������NGXGNU���+P�FGXGNQRKPI�
VJKU�5EQRKPI�2NCP��YG�EQPUKFGTGF�YJCV�RQNKEKGU�CTG�PGGFGF�VQ�OGGV�QWT�OKF�VGTO�CPF�NQPI�VGTO�IQCNU��(QT�
GZCORNG��VJQWIJ�<GTQ�0GV�%CTDQP�$WKNFKPIU�CTG�PQV�HGCUKDNG�CV�VJKU�VKOG�CPF�OQTG�YQTM�PGGFU�VQ�DG�FQPG�
KP�VJKU�CTGC��VJG[�YKNN�DG�PGEGUUCT[�VQ�CEJKGXG�VJG������VCTIGV��6Q�VJCV�GPF��YQTM�OWUV�DGIKP�PQY�VQ�TGXKGY�
CPF�GXCNWCVG�TGUGCTEJ�KP�VJKU�CTGC��GUVCDNKUJ�C�RNCPPKPI�JQTK\QP�HQT�VCTIGVU��CPF�KFGPVKH[�KORNGOGPVCVKQP�
OGEJCPKUOU��%QPEWTTGPVN[��YG�OWUV�EQPUKFGT�CPF�KORNGOGPV�RQNKEKGU�VJCV�PQV�QPN[�FGNKXGT�ETKVKECN�TGFWEVKQPU�
KP������CPF�EQPVKPWG�VQ�JGNR�UWRRQTV�VJG�5VCVGoU�NQPI�VGTO�ENKOCVG�QDLGEVKXGU��DWV�VJCV�CNUQ�FGNKXGT�QVJGT�
JGCNVJ��GPXKTQPOGPVCN�CPF�GEQPQOKE�DGPGƂVU��9G�UJQWNF�PQV�LWUV�DG�RNCPPKPI�VQ�RWV�����OKNNKQP�<'8U�QP�VJG�
TQCF�D[������QT�����OKNNKQP�QP�VJG�TQCF�D[������s�DWV�TCVJGT��YG�UJQWNF�DG�EQORTGJGPUKXGN[�HCEKNKVCVKPI�VJG�
OCTMGV�YKFG�VTCPUKVKQP�VQ�GNGEVTKE�FTKXG�VJCV�YG�PGGF�VQ�UGG�OCVGTKCNK\G�CU�UQQP�CU�RQUUKDNG��6JKU�OGCPU�VJCV�
YG�PGGF�VQ�DG�YQTMKPI�VQYCTFU�OCMKPI�CNN�HWGNU�NQY�ECTDQP�CU�SWKEMN[�CU�RQUUKDNG��GXGP�CU�YG�KPETGOGPVCNN[�
TCOR�WR�XQNWOG�TGSWKTGOGPVU�VJTQWIJ�VJG�.QY�%CTDQP�(WGN�5VCPFCTF��#PF�KV�OGCPU�VJCV�YG�PGGF�VQ�UWRRQTV�
VJG�DTQCF�CTTC[�QH�CEVKQPU�CPF�UVTCVGIKGU�KFGPVKƂGF�KP�%JCRVGT����CPF�PGY�QPGU�VJCV�OC[�GOGTIG�s�VQ�MGGR�
WU�QP�VTCEM�VQ�CEJKGXG�FGGRGT�)*)�TGFWEVKQPU�VQ�RTQVGEV�VJG�GPXKTQPOGPV�CPF�QWT�YC[�QH�NKHG��#U�YKVJ�CNN�
KPXGUVOGPVU��VJG�CRRTQCEJ�VCMGP�OWUV�DCNCPEG�TKUM��TGYCTF��NQPIGXKV[��CPF�VKOKPI�
(KIWTG���KNNWUVTCVGU�VJG�RQVGPVKCN�)*)�TGFWEVKQPU�VJCV�CTG�RQUUKDNG�D[�OCMKPI�EQPUKUVGPV�RTQITGUU�DGVYGGP�
�����CPF�������XGTUWU�CP�CRRTQCEJ�VJCV�DGIKPU�YKVJ�VJG������VCTIGV�CPF�VJGP�OCMGU�RTQITGUU�VQYCTF�VJG�
�����NGXGN�KPENWFGF�KP�'ZGEWVKXG�1TFGT�5�������&GRGPFKPI�QP�QWT�UWEEGUU�KP�CEJKGXKPI�VJG������VCTIGV��VCMKPI�
C�EQPUKUVGPV�CRRTQCEJ�OC[�DG�RQUUKDNG��+V�YQWNF�CEJKGXG�VJG������VCTIGV�GCTNKGT��CPF�VQIGVJGT�YKVJ�UKOKNCT�
CEVKQPU�INQDCNN[��YQWNF�JCXG�C�ITGCVGT�EJCPEG�QH�RTGXGPVKPI�INQDCN�YCTOKPI�QH���%��6JG�UVTCVGI[�HQT�CEJKGXKPI�
VJG������VCTIGV�UJQWNF�NGCXG�QRGP�VJG�RQUUKDKNKV[�HQT�DQVJ�RCVJU��0QVG�VJCV�(KIWTG���FQGU�PQV�KPENWFG�
GOKUUKQPU�QT�UGSWGUVTCVKQP�RQVGPVKCN�HTQO�VJG�PCVWTCN�CPF�YQTMKPI�NCPFU�UGEVQT�QT�DNCEM�ECTDQP�

Figure 5: plotting CaliFornia’s path Forward
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Intergovernmental Collaboration
(GFGTCN��UVCVG��6TKDCN��CPF�NQECN�CEVKQP�ECP�DG�EQORNGOGPVCT[��9G�JCXG�UGGP�HGFGTCN�CEVKQP�VJTQWIJ�VJG�%NGCP�
#KT�#EV��TGIWNCVKQPU�HQT�)*)�GOKUUKQPU�HTQO�RCUUGPIGT�ECTU�CPF�VTWEMU��FGXGNQROGPV�QH�VJG�%NGCP�2QYGT�
2NCP�VQ�NKOKV�)*)U�HTQO�RQYGT�RNCPVU��CPF�VJG�CFXCPEGOGPV�QH�OGVJCPG�TWNGU�HQT�QKN�CPF�ICU�RTQFWEVKQP��9G�
JCXG�CNUQ�UGGP�TGEGPV�HGFGTCN�GHHQTVU�VQ�FGNC[�QT�TGXGTUG�UQOG�QH�VJGUG�CEVKQPU��#U�YG�JCXG�FQPG�KP�VJG�RCUV��
%CNKHQTPKC��YQTMKPI�YKVJ�QVJGT�ENKOCVG�NGCFGTU��ECP�VCMG�UVGRU�VQ�CFXCPEG�OQTG�CODKVKQWU�HGFGTCN�CEVKQP�CPF�
RTQVGEV�VJG�CDKNKV[�QH�UVCVGU�VQ�OQXG�HQTYCTF�VQ�CFFTGUU�ENKOCVG�EJCPIG��$QVJ�EQNNCDQTCVKQP�CPF�CFXQECE[�YKNN�
OCTM�VJG�TQCF�CJGCF��*QYGXGT��VQ�VJG�GZVGPV�VJCV�%CNKHQTPKC�ECPPQV�KORNGOGPV�RQNKEKGU�QT�OGCUWTGU�KPENWFGF�
KP�VJG�5EQRKPI�2NCP�DGECWUG�QH�VJG�NCEM�QH�HGFGTCN�CEVKQP��YG�YKNN�FGXGNQR�CNVGTPCVKXG�OGCUWTGU�VQ�CEJKGXG�VJG�
TGFWEVKQPU�HTQO�VJG�UCOG�UGEVQTU�VQ�GPUWTG�YG�OGGV�QWT�)*)�TGFWEVKQP�VCTIGVU�
4GIKQPCN��6TKDCN��CPF�NQECN�IQXGTPOGPVU�CPF�CIGPEKGU�CTG�ETKVKECN�NGCFGTU�KP�TGFWEKPI�GOKUUKQPU�VJTQWIJ�
CEVKQPU�VJCV�TGFWEG�FGOCPF�HQT�GNGEVTKEKV[��VTCPURQTVCVKQP�HWGNU��CPF�PCVWTCN�ICU��CPF�KORTQXGF�PCVWTCN�CPF�
YQTMKPI�NCPFU�OCPCIGOGPV��/CP[�NQECN�IQXGTPOGPVU�CNTGCF[�GORNQ[�GHHQTVU�VQ�TGFWEG�)*)�GOKUUKQPU�
DG[QPF�VJQUG�TGSWKTGF�D[�VJG�5VCVG��(QT�GZCORNG��OCP[�EKVKGU�CPF�EQWPVKGU�KORTQXG�VJGKT�OWPKEKRCN�
QRGTCVKQPU�D[�WRITCFKPI�XGJKENG�ƃGGVU��TGVTQƂVVKPI�IQXGTPOGPV�DWKNFKPIU�CPF�UVTGGVNKIJVU��RWTEJCUKPI�ITGGPGT�
RTQFWEVU��CPF�KORNGOGPVKPI�YCUVG�TGFWEVKQP�RQNKEKGU��+P�CFFKVKQP��VJG[�OC[�CFQRV�OQTG�UWUVCKPCDNG�EQFGU��
UVCPFCTFU��CPF�IGPGTCN�RNCP�KORTQXGOGPVU�VQ�TGFWEG�VJGKT�EQOOWPKV[oU�HQQVRTKPVU�CPF�GOKUUKQPU��/CP[�6TKDGU�
YKVJKP�CPF�QWVUKFG�QH�%CNKHQTPKC�JCXG�GPICIGF�KP�EQPUWNVCVKQPU�YKVJ�%#4$�VQ�FGXGNQR�TQDWUV�ECTDQP�QHHUGV�
RTQLGEVU�WPFGT�%CNKHQTPKCoU�%CR�CPF�6TCFG�2TQITCO��KP�RCTVKEWNCT�HQTGUV�RTQLGEVU��+P�HCEV��6TKDCN�HQTGUV�RTQLGEVU�
TGRTGUGPV�C�UKIPKƂECPV�RGTEGPVCIG�QH�QHHUGV�ETGFKVU�KUUWGF�WPFGT�VJG�2TQITCO��6JGUG�EQPUWNVCVKQPU�CPF�
ECTDQP�UGSWGUVTCVKQP�RTQLGEVU�CTG�KP�CFFKVKQP�VQ�QVJGT�6TKDCN�ENKOCVG�TGNCVGF�GHHQTVU��6JG�5VCVG�YKNN�RTQXKFG�C�
UWRRQTVKXG�HTCOGYQTM�VQ�CFXCPEG�VJGUG�CPF�QVJGT�NQECN�GHHQTVU��YJKNG�CNUQ�TGEQIPK\KPI�VJG�PGGF�VQ�DWKNF�QP��
CPF�GZRQTV��VJKU�UWEEGUU�VQ�QVJGT�TGIKQPCN��6TKDCN��CPF�NQECN�IQXGTPOGPVU�VJTQWIJQWV�%CNKHQTPKC�CPF�DG[QPF�
.QECN�CEVKQPU�CTG�ETKVKECN�HQT�KORNGOGPVCVKQP�QH�%CNKHQTPKCoU�CODKVKQWU�ENKOCVG�CIGPFC��5VCVG�RQNKEKGU��
RTQITCOU��CPF�CEVKQPUsUWEJ�CU�OCP[�QH�VJQUG�KFGPVKƂGF�VJTQWIJQWV�VJKU�5EQRKPI�2NCPsECP�JGNR�VQ�
UWRRQTV��KPEGPVKXK\G��CPF�CEEGNGTCVG�NQECN�CEVKQPU�VQ�CEJKGXG�OWVWCN�IQCNU�HQT�OQTG�UWUVCKPCDNG�CPF�TGUKNKGPV�
EQOOWPKVKGU��.QECN�OWPKEKRCN�EQFG�EJCPIGU��\QPKPI�EJCPIGU��QT�RQNKE[�FKTGEVKQPU�VJCV�CRRN[�DTQCFN[�VQ�VJG�
EQOOWPKV[�YKVJKP�VJG�IGPGTCN�RNCP�QT�ENKOCVG�CEVKQP�RNCP�CTGC�ECP�RTQOQVG�VJG�FGRNQ[OGPV�QH�TGPGYCDNG��
\GTQ�GOKUUKQP��CPF�NQY�ECTDQP�VGEJPQNQIKGU�UWEJ�CU�\GTQ�PGV�GPGTI[�DWKNFKPIU��TGPGYCDNG�HWGN�RTQFWEVKQP�
HCEKNKVKGU��CPF�\GTQ�GOKUUKQP�EJCTIKPI�UVCVKQPU��.QECN�FGEKUKQP�OCMKPI�JCU�CP�GURGEKCNN[�KORQTVCPV�TQNG�KP�
CEJKGXKPI�TGFWEVKQPU�QH�)*)�GOKUUKQPU�IGPGTCVGF�HTQO�VTCPURQTVCVKQP��1XGT�VJG�NCUV��� [GCTU��FGXGNQROGPV�
RCVVGTPU�JCXG�NGF�VQ�URTCYNKPI�UWDWTDCP�PGKIJDQTJQQFU��C�XCUV�JKIJYC[�U[UVGO��ITQYVJ�KP�CWVQOQDKNG�
QYPGTUJKR��CPF�WPFGT�RTKQTKVK\CVKQP�QH�KPHTCUVTWEVWTG�HQT�RWDNKE�VTCPUKV�CPF�CEVKXG�VTCPURQTVCVKQP��.QECN�
FGEKUKQPU�CDQWV�VJGUG�RQNKEKGU�VQFC[�ECP�GUVCDNKUJ�C�OQTG�UWUVCKPCDNG�DWKNV�GPXKTQPOGPV�HQT�VJG�HWVWTG�

International E"orts
%CNKHQTPKC�KU�PQV�CNQPG�KP�KVU�GHHQTVU�VQ�CFFTGUU�ENKOCVG�EJCPIG�CV�VJG�KPVGTPCVKQPCN�NGXGN�VQ�TGFWEG�INQDCN�
)*)�GOKUUKQPU��6JG�CITGGOGPV�TGCEJGF�KP�2CTKU�D[�VJG������%QPHGTGPEG�QH�2CTVKGU�VQ�VJG�7PKVGF�0CVKQPU�
(TCOGYQTM�%QPXGPVKQP�QP�%NKOCVG�%JCPIG�
70(%%%���CKOGF�CV�MGGRKPI�VJG�INQDCN�VGORGTCVWTG�TKUG�DGNQY�
��%��KU�URWTTKPI�YQTNFYKFG�CEVKQP�VQ�TGFWEG�)*)U�CPF�UWRRQTV�FGECTDQPK\CVKQP�CETQUU�VJG�INQDCN�GEQPQO[��
+P�TGEGPV�[GCTU��UWDPCVKQPCN�IQXGTPOGPVU�JCXG�GOGTIGF�VQ�VCMG�QP�C�RTQOKPGPV�TQNG��9KVJ�VJG�GUVCDNKUJOGPV�
QH�VJG�7PFGT���/GOQTCPFWO�QH�7PFGTUVCPFKPI�
/17����,���VJG�)QXGTPQTUo�%NKOCVG�CPF�(QTGUVU�6CUM�(QTEG��� 
CPF�VJG�9GUVGTP�%NKOCVG�+PKVKCVKXG����COQPI�QVJGT�RCTVPGTUJKR�KPKVKCVKXGU��UWDPCVKQPCN�LWTKUFKEVKQPU�HTQO�VJG�
CTQWPF�VJG�YQTNF�CTG�EQNNCDQTCVKPI�CPF�NGCFKPI�QP�JQY�DGUV�VQ�CFFTGUU�ENKOCVG�EJCPIG�

��� 7PFGT���/17�YGDUKVG��under2mou.org/ 
��� 1PG�QH�VJG�$TQYP�#FOKPKUVTCVKQPoU�RTKQTKVKGU�KU�VQ�JKIJNKIJV�%CNKHQTPKCoU�ENKOCVG�NGCFGTUJKR�QP�VJG�UWDPCVKQPCN�NGXGN��CPF�VQ�GPUWTG� 
� VJCV�UWDPCVKQPCN�CEVKXKV[�KU�TGEQIPK\GF�CV�VJG�KPVGTPCVKQPCN�NGXGN��+P�VJG�[GCT�RTGEGFKPI�VJG�2CTKU�PGIQVKCVKQPU��VJG�)QXGTPQToU� 
� 1HƂEG�TGETWKVGF�UWDPCVKQPCN�LWTKUFKEVKQPU�VQ�UKIP�QPVQ�VJG�/GOQTCPFWO�QH�7PFGTUVCPFKPI�QP�5WDPCVKQPCN�)NQDCN�%NKOCVG� 
� .GCFGTUJKR�
7PFGT���/17���YJKEJ�DTKPIU�VQIGVJGT�UVCVGU�CPF�TGIKQPU�YKNNKPI�VQ�EQOOKV�VQ�TGFWEKPI�VJGKT�)*)�GOKUUKQPU�D[����VQ� 
� ���RGTEGPV��QT�VQ�NKOKV�GOKUUKQPU�VQ���OGVTKE�VQPU�%12�GSWKXCNGPV�RGT�ECRKVC��D[�������6JG�IQXGTPQT�NGF�C�%CNKHQTPKC�FGNGICVKQP�VQ� 
� VJG�2CTKU�PGIQVKCVKQPU�VQ�JKIJNKIJV�QWT�UWEEGUUHWN�ENKOCVG�RTQITCOU�CPF�VQ�EJCORKQP�UWDPCVKQPCN�CEVKQP�CPF�KPVGTPCVKQPCN� 
� EQQRGTCVKQP�QP�OGGVKPI�VJG�EJCNNGPIG�QH�TGFWEKPI�)*)�GOKUUKQPU��#U�QH�1EVQDGT�����������LWTKUFKEVKQPU�TGRTGUGPVKPI�OQTG�VJCP� 
� ����DKNNKQP�RGQRNG�CPF�OQTG�VJCP�QPG�VJKTF�QH�VJG�INQDCN�GEQPQO[�JCF�LQKPGF�%CNKHQTPKC�KP�VJG�7PFGT���/17�
��� )QXGTPQTUo�%NKOCVG�CPF�(QTGUVU�6CUM�(QTEG�YGDUKVG��www.gcftaskforce.org/
��� 9GUVGTP�%NKOCVG�+PKVKCVKXG�YGDUKVG��www.wci-inc.org/
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(TQO�KVU�KPEGRVKQP��#$����TGEQIPK\GF�VJG�KORQTVCPEG�QH�%CNKHQTPKCoU�ENKOCVG�NGCFGTUJKR�CPF�GPICIGOGPV�YKVJ�
QVJGT�LWTKUFKEVKQPU��CPF�FKTGEVGF�%#4$�VQ�EQPUWNV�YKVJ�VJG�HGFGTCN�IQXGTPOGPV�CPF�QVJGT�PCVKQPU�VQ�KFGPVKH[�
VJG�OQUV�GHHGEVKXG�UVTCVGIKGU�CPF�OGVJQFU�VQ�TGFWEG�)*)U��OCPCIG�)*)�EQPVTQN�RTQITCOU��CPF�HCEKNKVCVG�
VJG�FGXGNQROGPV�QH�KPVGITCVGF�CPF�EQUV�GHHGEVKXG�TGIKQPCN��PCVKQPCN��CPF�KPVGTPCVKQPCN�)*)�TGFWEVKQP�
RTQITCOU��%CNKHQTPKC�WPFGTVQQM�C�VYQ�RTQPIGF�CRRTQCEJ��ƂTUV��YG�CUUGUUGF�QWT�5VCVG�URGEKƂE�EKTEWOUVCPEGU�
VQ�FGXGNQR�OGCUWTGU�VJCV�YQWNF�CRRN[�URGEKƂECNN[�KP�%CNKHQTPKC��CPF�UGEQPF��YG�CUUGUUGF�YJKEJ�OGCUWTGU�
OKIJV�NGPF�VJGOUGNXGU��VJTQWIJ�ECTGHWN�FGUKIP�CPF�EQNNCDQTCVKQP�YKVJ�QVJGT�KPVGTGUVGF�LWTKUFKEVKQPU��VQYCTF�
NKPMGF�QT�EQNNCDQTCVKXG�)*)�TGFWEVKQP�RTQITCOU��7PFGT�VJG�%NGCP�#KT�#EV��%CNKHQTPKC�JCU�C�URGEKCN�TQNG�CU�CP�
KPPQXCVQT�CPF�NGCFGT�KP�VJG�CTGC�QH�OQVQT�XGJKENG�GOKUUKQP�TGIWNCVKQPU��YJKEJ�CNNQYU�QWT�5VCVG�VQ�CFQRV�OQVQT�
XGJKENG�GOKUUKQP�UVCPFCTFU�VJCV�CTG�UVTKEVGT�VJCP�HGFGTCN�TGSWKTGOGPVU��2CTVPGTU�CTQWPF�VJG�EQWPVT[�CPF�VJG�
YQTNF�GOWNCVG�VJGUG�OQVQT�XGJKENG�UVCPFCTFU��NGCFKPI�VQ�YKFGURTGCF�JGCNVJ�DGPGƂVU��5KOKNCTN[��D[�GPCEVKPI�C�
EQORTGJGPUKXG�ENKOCVG�UVTCVGI[�VJCV�CRRGCNU�VQ�PCVKQPCN�CPF�KPVGTPCVKQPCN�RCTVPGTU��%CNKHQTPKC�ECP�JGNR�NGCF�
VJG�YQTNF�KP�VCEMNKPI�ENKOCVG�EJCPIG�
6QFC[��VJG�5VCVGoU�%CR�CPF�6TCFG�2TQITCO�KU�NKPMGF�YKVJ�3WÅDGEoU�RTQITCO�CPF�UEJGFWNGF�VQ�NKPM�YKVJ�
1PVCTKQoU�GOKUUKQPU�VTCFKPI�U[UVGO�QP�,CPWCT[����������.QY�ECTDQP�HWGN�OCPFCVGU�UKOKNCT�VQ�%CNKHQTPKCoU�
.%(5�JCXG�DGGP�CFQRVGF�D[�VJG�7PKVGF�5VCVGU�'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�
7�5��'2#��CPF�D[�QVJGT�
LWTKUFKEVKQPU�KPENWFKPI�1TGIQP��$TKVKUJ�%QNWODKC��VJG�'WTQRGCP�7PKQP��CPF�VJG�7PKVGF�-KPIFQO��1XGT�VYQ�
FQ\GP�UVCVGU�JCXG�C�TGPGYCDNGU�RQTVHQNKQ�UVCPFCTF��%CNKHQTPKC�KU�C�OGODGT�QH�VJG�2CEKƂE�%QCUV�%QNNCDQTCVKXG�
YKVJ�$TKVKUJ�%QNWODKC��1TGIQP��CPF�9CUJKPIVQP��YJQ�EQNNCDQTCVG�QP�KUUWGU�UWEJ�CU�GPGTI[�CPF�UWUVCKPCDNG�
TGUQWTEG�OCPCIGOGPV��COQPI�QVJGTU����%CNKHQTPKC�EQPVKPWGU�VQ�FKUEWUU�ECTDQP�RTKEKPI�VJTQWIJ�C�ECR�CPF�
VTCFG�RTQITCO�YKVJ�KPVGTPCVKQPCN�FGNGICVKQPU��9G�JCXG�UGGP�FGUKIP�HGCVWTGU�QH�VJG�5VCVGoU�%CR�CPF�6TCFG�
2TQITCO�KPEQTRQTCVGF�KPVQ�QVJGT�GOGTIKPI�CPF�GZKUVKPI�RTQITCOU��UWEJ�CU�VJG�'WTQRGCP�7PKQP�'OKUUKQPU�
6TCFKPI�5[UVGO��VJG�4GIKQPCN�)TGGPJQWUG�)CU�+PKVKCVKXG��%JKPCoU�GOGTIKPI�PCVKQPCN�VTCFKPI�RTQITCO��CPF�
/GZKEQoU�GOGTIKPI�RKNQV�GOKUUKQP�VTCFKPI�RTQITCO�
4GEQIPK\KPI�VJG�PGGF�VQ�CFFTGUU�VJG�UWDUVCPVKCN�)*)�GOKUUKQPU�ECWUGF�D[�VJG�FGHQTGUVCVKQP�CPF�
FGITCFCVKQP�QH�VTQRKECN�CPF�QVJGT�HQTGUVU��%CNKHQTPKC�YQTMGF�YKVJ�C�ITQWR�QH�UWDPCVKQPCN�IQXGTPOGPVU�VQ�
HQTO�VJG�)QXGTPQTUo�%NKOCVG�CPF�(QTGUVU�6CUM�(QTEG�
)%(��KP���������6JG�)%(�KU�EWTTGPVN[�EQORTKUGF�QH����
FKHHGTGPV�UWDPCVKQPCN�LWTKUFKEVKQPUs�KPENWFKPI�UVCVGU�CPF�RTQXKPEGU�KP�$TC\KN��%QNQODKC��'EWCFQT��+PFQPGUKC��
+XQT[�%QCUV��/GZKEQ��0KIGTKC��2GTW��5RCKP��CPF�VJG�7PKVGF�5VCVGUsVJCV�CTG�EQPVGORNCVKPI�QT�GPCEVKPI�
RTQITCOU�HQT�NQY�GOKUUKQPU�TWTCN�FGXGNQROGPV�CPF�TGFWEGF�GOKUUKQPU�HTQO�FGHQTGUVCVKQP�CPF�NCPF�WUG��
)%(�OGODGTU�EQPVKPWG�VQ�GPICIG�KP�FKUEWUUKQPU�VQ�UJCTG�KPHQTOCVKQP�CPF�GZRGTKGPEGU�CDQWV�VJG�FGUKIP�QH�
UWEJ�RTQITCOU�CPF�JQY�VJG�RTQITCOU�EQWNF�RQVGPVKCNN[�KPVGTCEV�YKVJ�ECTDQP�OCTMGVU��1PIQKPI�GPICIGOGPV�
DGVYGGP�%CNKHQTPKC�CPF�KVU�)%(�RCTVPGTU��CU�YGNN�CU�QPIQKPI�FKUEWUUKQPU�YKVJ�QVJGT�UVCMGJQNFGTU��EQPVKPWGU�VQ�
RTQXKFG�NGUUQPU�QP�JQY�UWEJ�RTQITCOU�EQWNF�EQORNGOGPV�%CNKHQTPKCoU�ENKOCVG�RTQITCOU���

(WTVJGT��%CNKHQTPKCoU�*KIJ�5RGGF�4CKN�KU�RCTV�QH�VJG�+PVGTPCVKQPCN�7PKQP�QH�4CKNYC[U�
7+%���CPF�%CNKHQTPKC�JCU�
UKIPGF�VJG�4CKNYC[�%NKOCVG�4GURQPUKDKNKV[�2NGFIG��YJKEJ�YCU�EQOOGPFGF�D[�VJG�5GETGVCT[�QH�VJG�70(%%%�
CU�RCTV�QH�CEJKGXKPI�VJG�INQDCN������VCTIGVU��6JKU�KPKVKCVKXG�KU�VQ�FGOQPUVTCVG�VJCV�TCKN�VTCPURQTV�KU�RCTV�QH�VJG�
UQNWVKQP�HQT�UWUVCKPCDNG�CPF�ECTDQP�HTGG�OQDKNKV[�
%CNKHQTPKC�YKNN�EQPVKPWG�VQ�GPICIG�KP�OWNVK�NCVGTCN�HQTWOU�VJCV�FGXGNQR�VJG�RQNKE[�HQWPFCVKQP�CPF�VGEJPKECN�
KPHTCUVTWEVWTG�HQT�)*)�TGIWNCVKQPU�KP�OWNVKRNG�LWTKUFKEVKQPU�VJTQWIJ�GPVKVKGU�UWEJ�CU�VJG�+PVGTPCVKQPCN�%CTDQP�
#EVKQP�2CTVPGTUJKR�
+%#2���GUVCDNKUJGF�D[�%CNKHQTPKC�CPF�QVJGT�RCTVPGTU�KP�������/GODGTU�QH�VJG�+%#2�VJCV�
JCXG�CNTGCF[�KORNGOGPVGF�QT�CTG�CEVKXGN[�RWTUWKPI�OCTMGV�DCUGF�)*)�RTQITCOU���UJCTG�GZRGTKGPEGU�CPF�
MPQYNGFIG��%CNKHQTPKC�CNUQ�RCTVKEKRCVGU�KP�VJG�2CTVPGTUJKR�HQT�/CTMGV�4GCFKPGUU�
2/4���C�OWNVKNCVGTCN�9QTNF�
$CPM�KPKVKCVKXG�VJCV�DTKPIU�VQIGVJGT�OQTG�VJCP����FGXGNQRGF�CPF�FGXGNQRKPI�EQWPVTKGU�VQ�UJCTG�GZRGTKGPEGU�
CPF�DWKNF�ECRCEKV[�HQT�ENKOCVG�EJCPIG�OKVKICVKQP�GHHQTVU��RCTVKEWNCTN[�VJQUG�KORNGOGPVGF�WUKPI�OCTMGV�
KPUVTWOGPVU����+P�0QXGODGT�������%#4$�DGECOG�C�6GEJPKECN�2CTVPGT�QH�VJG�2/4��CPF�%#4$�UVCHH�OGODGTU�
JCXG�RTQXKFGF�VGEJPKECN�KPHQTOCVKQP�QP�VJG�FGUKIP�CPF�KORNGOGPVCVKQP�QH�VJG�%CR�CPF�6TCFG�2TQITCO�CV�
UGXGTCN�2/4�OGGVKPIU�
��� 2CEKƂE�%QCUV�%QNNCDQTCVKXG�YGDUKVG��RCEKƂEEQCUVEQNNCDQTCVKXG�QTI�
��� )QXGTPQTUo�%NKOCVG�CPF�(QTGUVU�6CUM�(QTEG�9GDUKVG��www.gcftaskforce.org/ 
��� %QPVKPWGF�EQNNCDQTCVKQP�QP�GHHQTVU�VQ�TGFWEG�GOKUUKQPU�HTQO�VTQRKECN�FGHQTGUVCVKQP�CPF�VQ�GXCNWCVG�UGEVQT�DCUGF�QHHUGV� 
� RTQITCOU��UWEJ�CU�VJG�LWTKUFKEVKQPCN�RTQITCO�KP�#ETG��$TC\KN��HWTVJGT�FGOQPUVTCVGU�%CNKHQTPKCoU�QPIQKPI�ENKOCVG�NGCFGTUJKR�CPF� 
� HQUVGTU�RCTVPGTUJKRU�QP�OWVWCNN[�DGPGƂEKCN�NQY�GOKUUKQPU�FGXGNQROGPV�KPKVKCVKXGU��KPENWFKPI�OGCUWTGU�VQ�GPEQWTCIG�UWUVCKPCDNG� 
� UWRRN[�EJCKP�GHHQTVU�D[�RWDNKE�CPF�RTKXCVG�GPVKVKGU�
��� +PVGTPCVKQPCN�%CTDQP�#EVKQP�2CTVPGTUJKR�YGDUKVG��icapcarbonaction.com/ 
��� 2CTVPGTUJKR�HQT�/CTMGV�4GCFKPGUU�YGDUKVG��www.thepmr.org/ 
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/CP[�HQTGKIP�LWTKUFKEVKQPU�UGGM�QWV�%CNKHQTPKCoU�GZRGTVKUG�DGECWUG�QH�QWT�JKUVQT[�QH�UWEEGUU�KP�CFFTGUUKPI�
CKT�RQNNWVKQP�CPF�ENKOCVG�EJCPIG��%CNKHQTPKC�CNUQ�DGPGƂVU�HTQO�VJGUG�KPVGTCEVKQPU��'ZRCPFKPI�INQDCN�CEVKQP�
VQ�ƂIJV�CKT�RQNNWVKQP�CPF�ENKOCVG�EJCPIG�GZRCPFU�OCTMGVU�HQT�ENGCP�VGEJPQNQI[��6JKU�ECP�DQNUVGT�DWUKPGUU�
HQT�EQORCPKGU�KP�%CNKHQTPKC�FGXGNQRKPI�ENGCP�GPGTI[�RTQFWEVU�CPF�UGTXKEGU�CPF�JGNR�VQ�DTKPI�FQYP�VJG�EQUV�
QH�VJQUG�RTQFWEVU�INQDCNN[�CPF�KP�%CNKHQTPKC��#FFKVKQPCNN[��KPPQXCVKXG�RQNKEKGU�CPF�NGUUQPU�NGCTPGF�HTQO�QWT�
RCTVPGTUo�LWTKUFKEVKQPU�ECP�JGNR�VQ�KPHQTO�HWVWTG�ENKOCVG�RQNKEKGU�KP�%CNKHQTPKC�
)QXGTPQT�$TQYPoU�HQEWU�QP�UWDPCVKQPCN�EQNNCDQTCVKQPU�QP�ENKOCVG�EJCPIG�CPF�CKT�SWCNKV[�JCU�UVTGPIVJGPGF�
CPF�FGGRGPGF�%CNKHQTPKCoU�GZKUVKPI�KPVGTPCVKQPCN�TGNCVKQPUJKRU�CPF�HQTIGF�PGY�QPGU��6JGUG�TGNCVKQPUJKRU�CTG�
C�ETKVKECN�EQORQPGPV�QH�TGFWEKPI�GOKUUKQPU�QH�)*)U�CPF�QVJGT�RQNNWVCPVU�YQTNFYKFG��#U�YG�OQXG�HQTYCTF��
%#4$�CPF�QVJGT�5VCVG�CIGPEKGU�YKNN�EQPVKPWG�VQ�EQOOWPKECVG�CPF�EQNNCDQTCVG�YKVJ�KPVGTPCVKQPCN�RCTVPGTU�
VQ�ƂPF�VJG�OQUV�EQUV�GHHGEVKXG�YC[U�VQ�KORTQXG�CKT�SWCNKV[��ƂIJV�ENKOCVG�EJCPIG��CPF�UJCTG�%CNKHQTPKCoU�
GZRGTKGPEG�CPF�GZRGTVKUG�KP�TGFWEKPI�CKT�RQNNWVKQP�CPF�)*)U�YJKNG�ITQYKPI�C�UVTQPI�GEQPQO[��6Q�JKIJNKIJV�
VJG�5VCVGoU�TGUQNXG�CPF�UWRRQTV�QH�QVJGT�IQXGTPOGPVU�EQOOKVVGF�VQ�CEVKQP�CPF�VCEMNKPI�VJG�VJTGCV�QH�VJG�
INQDCN�YCTOKPI��QP�,WN[����������)QXGTPQT�$TQYP�CPPQWPEGF�C�OCLQT�KPKVKCVKXG�VQ�JQUV�YQTNF�NGCFGTU�CV�C�
)NQDCN�%NKOCVG�#EVKQP�5WOOKV�RNCPPGF�HQT�5GRVGODGT������KP�5CP�(TCPEKUEQ�
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6JKU�EJCRVGT�FGUETKDGU�VJG�5VCVG�UVTCVGI[�HQT�OGGVKPI�VJG������)*)�VCTIGV�
CNUQ�ECNNGF�VJG�5EQRKPI�2NCP�
5EGPCTKQ���CNQPI�YKVJ�C�UJQTV�FGUETKRVKQP�QH�VJG�HQWT�CNVGTPCVKXG�UEGPCTKQU��YJKEJ�YGTG�GXCNWCVGF�DWV�WNVKOCVGN[�
TGLGEVGF�YJGP�EQORCTGF�CICKPUV�UVCVWVQT[�CPF�RQNKE[�ETKVGTKC�CPF�RTKQTKVKGU�VJCV�VJG�5VCVGoU�EQORTGJGPUKXG�
ENKOCVG�CEVKQP�OWUV�FGNKXGT��#NN�UEGPCTKQU�CTG�UGV�CICKPUV�VJG�DWUKPGUU�CU�WUWCN�
$#7�QT�4GHGTGPEG�5EGPCTKQ��
UEGPCTKQsYJCV�YQWNF�)*)�GOKUUKQPU�NQQM�NKMG�KH�YG�FKF�PQVJKPI�DG[QPF�VJG�GZKUVKPI�RQNKEKGU�VJCV�CTG�TGSWKTGF�
CPF�CNTGCF[�KP�RNCEG�VQ�CEJKGXG�VJG������NKOKV��$#7�KPENWFGU�VJG�GZKUVKPI�TGPGYCDNGU�TGSWKTGOGPVU��CFXCPEGF�
ENGCP�ECTU��VJG����RGTEGPV�TGFWEVKQP�KP�ECTDQP�KPVGPUKV[�.QY�%CTDQP�(WGN�5VCPFCTF��CPF�VJG�5$�����RTQITCO�
HQT�UWUVCKPCDNG�EQOOWPKVKGU��COQPI�QVJGTU��*QYGXGT��KV�FQGU�PQV�KPENWFG�C�TCPIG�QH�PGY�RQNKEKGU�QT�OGCUWTGU�
VJCV�JCXG�DGGP�FGXGNQRGF�QT�RWV�KPVQ�UVCVWVG�QXGT�VJG�RCUV�VYQ�[GCTU�
6JG�4GHGTGPEG�5EGPCTKQ�
$#7��UJQYU�EQPVKPWKPI��DWV�OQFGUV��TGFWEVKQPU�HQNNQYGF�D[�C�NCVGT�TKUG�QH�)*)�
GOKUUKQPU�CU�VJG�GEQPQO[�CPF�RQRWNCVKQP�ITQY��6JG�EQORTGJGPUKXG�CPCN[UKU�QH�CNN�ƂXG�CNVGTPCVKXGU�KPFKECVGU�
VJCV�VJG�5EQRKPI�2NCP�5EGPCTKQsEQPVKPWKPI�VJG�%CR�CPF�6TCFG�2TQITCOsKU�VJG�DGUV�EJQKEG�VQ�CEJKGXG�VJG�
5VCVGoU�ENKOCVG�CPF�ENGCP�CKT�IQCNU��+V�CNUQ�RTQVGEVU�RWDNKE�JGCNVJ��RTQXKFGU�C�UQNKF�HQWPFCVKQP�HQT�EQPVKPWGF�
GEQPQOKE�ITQYVJ��CPF�UWRRQTVU�%CNKHQTPKCoU�SWCNKV[�QH�NKHG�
#NN�QH�VJG�CNVGTPCVKXG�UEGPCTKQU�DTKGƃ[�FGUETKDGF�KP�VJKU�EJCRVGT�CTG�VJG�RTQFWEV�QH�VJG�5EQRKPI�2NCP�
FGXGNQROGPV�RTQEGUU�CPF�YGTG�KPHQTOGF�D[�RWDNKE�KPRWV��KPENWFKPI�VJCV�HTQO�',#%��CU�YGNN�CU�$QCTF�CPF�
NGIKUNCVKXG�FKTGEVKQP�QXGT�VJG�EQWTUG�QH�VYQ�[GCTU��6JG�UEGPCTKQU�CNN�KPENWFG�C�TCPIG�QH�CFFKVKQPCN�OGCUWTGU�
FGXGNQRGF�QT�TGSWKTGF�D[�NGIKUNCVKQP�QXGT�VJG�RCUV�VYQ�[GCTU�YKVJ������CU�VJGKT�VCTIGV�FCVG�CPF�KPENWFG��
GZVGPFKPI�VJG�.%(5�VQ�CP����RGTEGPV�TGFWEVKQP�KP�ECTDQP�KPVGPUKV[�DG[QPF�������CPF�VJG�TGSWKTGOGPVU�QH�
5$�����VQ�KPETGCUG�TGPGYCDNGU�VQ����RGTEGPV�CPF�VQ�FQWDNG�GPGTI[�GHƂEKGPE[�UCXKPIU��6JG[�CNUQ�CNN�KPENWFG�
VJG�/QDKNG�5QWTEG�5VTCVGI[�VCTIGVU�HQT�OQTG�\GTQ�GOKUUKQP�XGJKENGU�CPF�OWEJ�ENGCPGT�VTWEMU�CPF�VTCPUKV��VJG�
5WUVCKPCDNG�(TGKIJV�#EVKQP�2NCP�VQ�KORTQXG�HTGKIJV�GHƂEKGPE[�CPF�VTCPUKVKQP�VQ�\GTQ�GOKUUKQP�HTGKIJV�JCPFNKPI�
VGEJPQNQIKGU��CPF�VJG�TGSWKTGOGPVU�WPFGT�5$������VQ�TGFWEG�CPVJTQRQIGPKE�DNCEM�ECTDQP����RGTEGPV�CPF�
J[FTQƃWQTQECTDQP�CPF�OGVJCPG�GOKUUKQPU�D[����RGTEGPV�DGNQY������NGXGNU�D[�������6JG�TGEGPV�CFQRVKQP�QH�#$�
����KPVQ�5VCVG�NCY�QP�,WN[�����������ENCTKƂGU�VJG�TQNG�QH�VJG�%CR�CPF�6TCFG�2TQITCO�VJTQWIJ�&GEGODGT����������
9QTM�KU�UVKNN�WPFGTYC[�QP�JQY�VQ�SWCPVKH[�VJG�)*)�GOKUUKQPU�YKVJKP�VJG�PCVWTCN�CPF�YQTMKPI�NCPFU�UGEVQT��
#U�UWEJ��VJG�CPCN[UGU�KP�VJKU�EJCRVGT�FQ�PQV�KPENWFG�CP[�GUVKOCVGU�HTQO�VJKU�UGEVQT��#FFKVKQPCN�KPHQTOCVKQP�
QP�VJG�EWTTGPV�GHHQTVU�VQ�DGVVGT�WPFGTUVCPF�)*)�GOKUUKQPU�ƃWZGU�CPF�OQFGN�VJG�CEVKQPU�PGGFGF�VQ�UWRRQTV�
VJG�IQCN�QH�PGV�ECTDQP�UGSWGUVTCVKQP�KP�PCVWTCN�CPF�YQTMKPI�NCPFU�ECP�DG�HQWPF�KP�%JCRVGT����'XGP�CDUGPV�
SWCPVKƂECVKQP�FCVC��VJG�KORQTVCPEG�QH�VJKU�UGEVQT�KP�CEJKGXKPI�VJG�5VCVGoU�ENKOCVG�IQCNU�UJQWNF�DG�EQPUKFGTGF�
KP�EQPLWPEVKQP�YKVJ�CP[�GHHQTVU�VQ�TGFWEG�)*)�GOKUUKQPU�KP�VJG�GPGTI[�CPF�KPFWUVTKCN�UGEVQTU�
&WTKPI�VJG�FGXGNQROGPV�QH�VJG�5EQRKPI�2NCP��UVCMGJQNFGTU�UWIIGUVGF�CNVGTPCVKXG�UEGPCTKQU�VQ�CEJKGXG�VJG�
�����VCTIGV��9JKNG�EQWPVNGUU�UEGPCTKQU�EQWNF�RQVGPVKCNN[�DG�FGXGNQRGF�CPF�GXCNWCVGF��VJG�HQWT�DGNQY�YGTG�
EQPUKFGTGF��CU�VJG[�YGTG�OQUV�QHVGP�KPENWFGF�KP�EQOOGPVU�D[�UVCMGJQNFGTU�CPF�VJG[�DTCEMGV�VJG�TCPIG�QH�
RQVGPVKCN�UEGPCTKQU��5GXGTCN�QH�VJGUG�CNVGTPCVKXG�UEGPCTKQU�YGTG�CNUQ�GXCNWCVGF�KP�VJG�+PKVKCN�#$����5EQRKPI�
2NCP�KP������
#NN�4GIWNCVKQPU��%CTDQP�6CZ�����5KPEG�VJG�CFQRVKQP�QH�VJG�+PKVKCN�#$����5EQRKPI�2NCP��UQOG�QH�VJG�
CNVGTPCVKXG�UEGPCTKQU�JCXG�DGGP�KORNGOGPVGF�QT�EQPVGORNCVGF�D[�QVJGT�LWTKUFKEVKQPU��YJKEJ�JCU�JGNRGF�KP�VJG�
CPCN[UKU�CPF�VJG�FGXGNQROGPV�QH�VJKU�5EQRKPI�2NCP��6JKU�UGEVKQP�RTQXKFGU�C�DTKGH�FGUETKRVKQP�QH�VJG�CNVGTPCVKXGU��
#�HWNN�FGUETKRVKQP�QH�VJG�CNVGTPCVKXGU�CPF�UVCHHoU�#$�����CPF�RQNKE[�CPCN[UGU�CTG�KPENWFGF�KP�#RRGPFKZ�)�

��� %#4$��������+PKVKCN�#$����%NKOCVG�%JCPIG�5EQRKPI�2NCP�&QEWOGPV�� 
 www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm 
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Scoping Plan Scenario:�1PIQKPI�CPF�UVCVWVQTKN[�TGSWKTGF�RTQITCOU�CPF�EQPVKPWKPI�VJG�%CR�CPF�6TCFG�
2TQITCO��6JKU�UEGPCTKQ�YCU�OQFKƂGF�HTQO�VJG�,CPWCT[������2TQRQUGF�5EQRKPI�2NCP�VQ�TGƃGEV�#$������
KPENWFKPI�TGOQXCN�QH�VJG����RGTEGPV�TGƂPGT[�OGCUWTG�
Alternative 1:�0Q�%CR�CPF�6TCFG��+PENWFGU�CFFKVKQPCN�CEVKXKVKGU�KP�C�YKFG�XCTKGV[�QH�UGEVQTU��UWEJ�CU�
URGEKƂE�TGSWKTGF�TGFWEVKQPU�HQT�CNN�NCTIG�)*)�UQWTEGU��CPF�OQTG�GZVGPUKXG�TGSWKTGOGPVU�HQT�TGPGYCDNG�
GPGTI[��+PFWUVTKCN�UQWTEGU�YQWNF�DG�TGIWNCVGF�VJTQWIJ�EQOOCPF�CPF�EQPVTQN�UVTCVGIKGU�
Alternative 2:�%CTDQP�6CZ��#�ECTDQP�VCZ�VQ�RWV�C�RTKEG��DWV�PQV�NKOKV��QP�ECTDQP��KPUVGCF�QH�VJG�%CR�CPF�
6TCFG�2TQITCO�
Alternative 3:�#NN�%CR�CPF�6TCFG��6JKU�CNVGTPCVKXG�KU�VJG�UCOG�CU�VJG�5EQRKPI�2NCP�5EGPCTKQ��YJKNG�
OCKPVCKPKPI�VJG�.%(5�CV�C����RGTEGPV�TGFWEVKQP�KP�ECTDQP�KPVGPUKV[�RCUV������
Alternative 4:�%CR�CPF�6CZ��6JKU�YQWNF�RNCEG�C�FGENKPKPI�ECR�QP�KPFKXKFWCN�KPFWUVTKCN�HCEKNKVKGU��CPF�
KPFKXKFWCN�PCVWTCN�ICU�CPF�HWGN�UWRRNKGTU��YJKNG�CNUQ�TGSWKTKPI�VJGO�VQ�RC[�C�VCZ�QP�GCEJ�OGVTKE�VQP�QH�
)*)U�GOKVVGF�

5KPEG�VJG�UVCVWVQT[�FKTGEVKQP�QP�OGGVKPI�C������)*)�VCTIGV�KU�ENGCT��VJG�KUUWG�QH�EGTVCKPV[�QH�TGFWEVKQPU�KU�
RCTCOQWPV��6JGUG�CNVGTPCVKXGU�XCT[�ITGCVN[�CU�VQ�VJG�EGTVCKPV[�QH�OGGVKPI�VJG�VCTIGV��6JG�FGENKPKPI�OCUU�
GOKUUKQPU�ECR�WPFGT�C�ECR�CPF�VTCFG�RTQITCO�RTQXKFGU�EGTVCKP�CPF�OGCUWTCDNG�TGFWEVKQPU�QXGT�VKOG��C�ECTDQP�
VCZ��OGCPYJKNG��GUVCDNKUJGU�UQOG�ECTDQP�RTKEG�EGTVCKPV[��DWV�FQGU�PQV�RTQXKFG�CP�CUUWTCPEG�QP�TGFWEVKQPU�CPF�
KPUVGCF�CUUWOGU�VJCV�UQOG�FGITGG�QH�TGFWEVKQPU�YKNN�QEEWT�KH�EQUVU�CTG�JKIJ�GPQWIJ�VQ�CNVGT�DGJCXKQT�
6JGTG�CTG�CNUQ�QVJGT�EQPUKFGTCVKQPU��VQ�YJCV�GZVGPV�FQGU�CP�CNVGTPCVKXG�OGGV�VJG�VCTIGV��DWV�CNUQ�FGNKXGT�
ENGCP�CKT�DGPGƂVU��RTKQTKVK\G�TGFWEVKQPU�CV�NCTIG�UVCVKQPCT[�UQWTEGU��CPF�CNNQY�HQT�EQPVKPWGF�KPXGUVOGPV�KP�
FKUCFXCPVCIGF�EQOOWPKVKGU!�9JCV�KU�VJG�EQUV�QH�CP�CNVGTPCVKXG�CPF�YJCV�YKNN�DG�VJG�KORCEV�QP�%CNKHQTPKC�
EQPUWOGTU!�&QGU�CP�CNVGTPCVKXG�CNNQY�HQT�%CNKHQTPKC�VQ�NKPM�YKVJ�QVJGT�LWTKUFKEVKQPU��CPF�UWRRQTV�VJG�%NGCP�
2QYGT�2NCP���CPF�QVJGT�HGFGTCN�CPF�KPVGTPCVKQPCN�ENKOCVG�RTQITCOU!�&QGU�CP�CNVGTPCVKXG�RTQXKFG�HQT�ƃGZKDKNKV[�
HQT�TGIWNCVGF�GPVKVKGU��CPF�C�EQUV�GHHGEVKXG�CRRTQCEJ�VQ�TGFWEG�ITGGPJQWUG�ICUGU!
6JG�5EQRKPI�2NCP�5EGPCTKQ�RTQXKFGU�C�RQTVHQNKQ�QH�RQNKEKGU�CPF�OGCUWTGU�VJCV�DCNCPEGU�VJKU�EQODKPCVKQP�
QH�QDLGEVKXGU��KPENWFKPI�VJG�JKIJGUV�EGTVCKPV[�VQ�CEJKGXG�VJG������VCTIGV��YJKNG�RTQVGEVKPI�VJG�%CNKHQTPKC�
GEQPQO[�CPF�EQPUWOGTU��#�OQTG�FGVCKNGF�CPCN[UGU�QH�VJG�CNVGTPCVKXGU�KU�RTQXKFGF�KP�#RRGPFKZ�)�

Scoping Plan Scenario

6JG�FGXGNQROGPV�QH�VJG�5EQRKPI�2NCP�DGICP�D[�ƂTUV�OQFGNKPI�C�4GHGTGPEG�5EGPCTKQ�
$#7���6JG�4GHGTGPEG�
5EGPCTKQ�KU�VJG�HQTGECUVGF�UVCVGYKFG�)*)�GOKUUKQPU�VJTQWIJ������YKVJ�GZKUVKPI�RQNKEKGU�CPF�RTQITCOU��DWV�
YKVJQWV�CP[�HWTVJGT�CEVKQP�VQ�TGFWEG�)*)U��(KIWTG���RTQXKFGU�VJG�OQFGNKPI�TGUWNVU�HQT�C�4GHGTGPEG�5EGPCTKQ�
HQT�VJKU�5EQRKPI�2NCP��6JG�ITCRJ�UJQYU�VJG�5VCVG�KU�GZRGEVGF�VQ�TGFWEG�GOKUUKQPU�DGNQY�VJG������UVCVGYKFG�
)*)�VCTIGV��DWV�CFFKVKQPCN�GHHQTV�YKNN�DG�PGGFGF�VQ�OCKPVCKP�CPF�EQPVKPWG�)*)�TGFWEVKQPU�VQ�OGGV�VJG�
OKF��
������CPF�NQPI�VGTO�
������VCTIGVU��(KIWTG���FGRKEVU�C�NKPGCT��UVTCKIJV�NKPG�RCVJ�VQ�VJG������VCTIGV��+V�
UJQWNF�DG�PQVGF�VJCV�KP�CP[�[GCT��)*)�GOKUUKQPU�OC[�DG�JKIJGT�QT�NQYGT�VJCP�VJG�UVTCKIJV�NKPG��6JCV�KU�VQ�DG�
GZRGEVGF�CU�RGTKQFU�QH�GEQPQOKE�TGEGUUKQP�QT�KPETGCUGF�GEQPQOKE�CEVKXKV[��CPPWCN�XCTKCVKQPU�KP�J[FTQRQYGT��
CPF�OCP[�QVJGT�HCEVQTU�OC[�KPƃWGPEG�C�UKPING�QT�UGXGTCN�[GCTU�QH�)*)�GOKUUKQPU�KP�VJG�5VCVG��%#4$oU�CPPWCN�
)*)�TGRQTVKPI�CPF�KPXGPVQT[�YKNN�RTQXKFG�FCVC�QP�RTQITGUU�VQYCTFU�CEJKGXKPI�VJG������VCTIGV��/QTG�FGVCKNU�
CDQWV�VJG�OQFGNKPI�HQT�VJG�4GHGTGPEG�5EGPCTKQ�ECP�DG�HQWPF�KP�#RRGPFKZ�&�

��� #NVJQWIJ�VJG�%NGCP�2QYGT�2NCP�KU�DGKPI�EJCNNGPIGF�KP�NGICN�CPF�CFOKPKUVTCVKXG�RTQEGUUGU��KVU�TGSWKTGOGPVU�TGƃGEV�7�5��'2#oU� 
� UVCVWVQT[�QDNKICVKQP�VQ�TGIWNCVG�ITGGPJQWUG�ICUGU�HTQO�VJG�RQYGT�UGEVQT��6JWU�KV��CPF�QVJGT�HGFGTCN�RTQITCOU��CTG�C�MG[� 
� EQPUKFGTCVKQP�HQT�5EQRKPI�2NCP�FGXGNQROGPV�
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Figure 6: 2017 sCoping plan reFerenCe sCenario

6JG�5EQRKPI�2NCP�5EGPCTKQ�KU�UWOOCTK\GF�KP�6CDNG����#U�UJQYP�KP�VJG�VCDNG��OQUV�QH�VJG�OGCUWTGU�CTG�
KFGPVKƂGF�CU�pMPQYP�EQOOKVOGPVUq�
OCTMGF�YKVJ�p�q���OGCPKPI�VJCV�VJG[�CTG�GZKUVKPI�RTQITCOU�QT�TGSWKTGF�
D[�UVCVWVG��6JGUG�EQOOKVOGPVU�CTG�PQV�RCTV�QH�VJG�4GHGTGPEG�5EGPCTKQ�
$#7��KP�(KIWTG���UKPEG�VJGKT�RCUUCIG�
CPF�KORNGOGPVCVKQP�KU�TGNCVGF�VQ�OGGVKPI�VJG�)QXGTPQToU�ENKOCVG�RKNNCTU��VJG������ENKOCVG�VCTIGV��QT�QVJGT�
NQPI�VGTO�ENKOCVG�CPF�CKT�SWCNKV[�QDLGEVKXGU��+P�CFFKVKQP�VQ�VJG�MPQYP�EQOOKVOGPVU��VJG�5EQRKPI�2NCP�
5EGPCTKQ�KPENWFGU�C�RQUV������%CR�CPF�6TCFG�2TQITCO�
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table 1: sCoping plan sCenario

Policy Primary Objective Highlights Implementation 
Time Frame

5$�������

4GFWEG�)*)�GOKUUKQPU�KP�
VJG�GNGEVTKEKV[�UGEVQT�VJTQWIJ�
the implementation of the 
���RGTEGPV�425��FQWDNKPI�QH�
GPGTI[�UCXKPIU��CPF�QVJGT�
CEVKQPU�CU�CRRTQRTKCVG�VQ�
CEJKGXG�)*)�GOKUUKQPU�
TGFWEVKQPU�RNCPPKPI�VCTIGVU�
KP�VJG�+PVGITCVGF�4GUQWTEG�
2NCP�
+42��RTQEGUU�

• .QCF�UGTXKPI�GPVKVKGU�ƂNG�RNCPU�VQ�CEJKGXG�)*)�GOKUUKQPU� 
 TGFWEVKQPU�RNCPPKPI�VCTIGVU�YJKNG�GPUWTKPI�TGNKCDKNKV[�CPF� 
 OGGVKPI�VJG�5VCVGoU�QVJGT�RQNKE[�IQCNU�EQUV�GHHGEVKXGN[�

• ���RGTEGPV�425�
• &QWDNKPI�QH�GPGTI[�GHƂEKGPE[�UCXKPIU�KP�PCVWTCN�ICU�CPF� 

 GNGEVTKEKV[�GPF�WUGU�UVCVGYKFG�

����

.QY�%CTDQP�
(WGN�5VCPFCTF�

.%(5��

6TCPUKVKQP�VQ�ENGCPGT�NGUU�
RQNNWVKPI�HWGNU�VJCV�JCXG�C�
NQYGT�ECTDQP�HQQVRTKPV�

• #V�NGCUV����RGTEGPV�TGFWEVKQP�KP�ECTDQP�KPVGPUKV[��CU�KPENWFGF� 
 KP�VJG�/QDKNG�5QWTEG�5VTCVGI[� ����

/QDKNG�5QWTEG�
5VTCVGI[�

%NGCPGT�
6GEJPQNQI[�
CPF�(WGNU�
=%6(?�
5EGPCTKQ����

4GFWEG�)*)U�CPF�QVJGT�
RQNNWVCPVU�HTQO�VJG�
VTCPURQTVCVKQP�UGEVQT�
VJTQWIJ�VTCPUKVKQP�VQ�\GTQ�
GOKUUKQP�CPF�NQY�GOKUUKQP�
XGJKENGU��ENGCPGT�VTCPUKV�
U[UVGOU�CPF�TGFWEVKQP�QH�
XGJKENG�OKNGU�VTCXGNGF��

• ����OKNNKQP�\GTQ�GOKUUKQP�XGJKENGU�
<'8���KPENWFKPI�RNWI�KP� 
 J[DTKF�GNGEVTKE��DCVVGT[�GNGEVTKE��CPF�J[FTQIGP�HWGN�EGNN�XGJKENGU� 
 D[������CPF�����OKNNKQP�<'8U�D[������

• %QPVKPWG�TCOR�WR�QH�)*)�UVTKPIGPE[�HQT�CNN�NKIJV�FWV[�XGJKENGU� 
 DG[QPF������

• 4GFWEVKQPU�KP�)*)U�HTQO�OGFKWO�FWV[�CPF�JGCX[�FWV[� 
 XGJKENGU�XKC�VJG�2JCUG���/GFKWO�CPF�*GCX[�&WV[�)*)� 
 5VCPFCTFU�

• +PPQXCVKXG�%NGCP�6TCPUKV��6TCPUKVKQP�VQ�C�UWKVG�QH�KPPQXCVKXG� 
 ENGCP�VTCPUKV�QRVKQPU��#UUWOGF����RGTEGPV�QH�PGY�WTDCP�DWUGU� 
 RWTEJCUGF�DGIKPPKPI�KP������YKNN�DG�\GTQ�GOKUUKQP�DWUGU�YKVJ� 
 VJG�RGPGVTCVKQP�QH�\GTQ�GOKUUKQP�VGEJPQNQI[�TCORGF�WR�VQ� 
 ����RGTEGPV�QH�PGY�DWU�UCNGU�KP�������#NUQ��PGY�PCVWTCN�ICU� 
 DWUGU��UVCTVKPI�KP�������CPF�FKGUGN�DWUGU��UVCTVKPI�KP������� 
 OGGV�VJG�QRVKQPCN�JGCX[�FWV[�NQY�01X�UVCPFCTF�

• .CUV�/KNG�&GNKXGT[��0GY�TGIWNCVKQP�VJCV�YQWNF�TGUWNV�KP�VJG�WUG� 
 QH�NQY�01X�QT�ENGCPGT�GPIKPGU�CPF�VJG�FGRNQ[OGPV�QH� 
 KPETGCUKPI�PWODGTU�QH�\GTQ�GOKUUKQP�VTWEMU�RTKOCTKN[�HQT�ENCUU� 
 ����NCUV�OKNG�FGNKXGT[�VTWEMU�KP�%CNKHQTPKC��6JKU�OGCUWTG�CUUWOGU� 
 <'8U�EQORTKUG�����RGTEGPV�QH�PGY�%NCUU��s��VTWEM�UCNGU�KP�NQECN� 
 ƃGGVU�UVCTVKPI�KP�������KPETGCUKPI�VQ����RGTEGPV�KP������

• 4GFWEVKQP�KP�XGJKENG�OKNGU�VTCXGNGF�
8/6���VQ�DG�CEJKGXGF� 
 KP�RCTV�D[�EQPVKPWGF�KORNGOGPVCVKQP�QH�5$�����CPF�TGIKQPCN� 
 5WUVCKPCDNG�%QOOWPKV[�5VTCVGIKGU��HQTVJEQOKPI�UVCVGYKFG� 
 KORNGOGPVCVKQP�QH�5$������CPF�RQVGPVKCN�CFFKVKQPCN�8/6� 
 TGFWEVKQP�UVTCVGIKGU�PQV�URGEKƂGF�KP�VJG�/QDKNG�5QWTEG� 
 5VTCVGI[��DWV�KPENWFGF�KP�VJG�FQEWOGPV�p2QVGPVKCN�8/6� 
 4GFWEVKQP�5VTCVGIKGU�HQT�&KUEWUUKQPq�KP�#RRGPFKZ�%���

8CTKQWU

5$������

#RRTQXG�CPF�+ORNGOGPV�
5JQTV�.KXGF�%NKOCVG�
2QNNWVCPV�UVTCVGI[60 to 
TGFWEG�JKIJN[�RQVGPV�)*)U

• ���RGTEGPV�TGFWEVKQP�KP�OGVJCPG�CPF�J[FTQƃWQTQECTDQP�
*(%�� 
 GOKUUKQPU�DGNQY������NGXGNU�D[������

• ���RGTEGPV�TGFWEVKQP�KP�CPVJTQRQIGPKE�DNCEM�ECTDQP�GOKUUKQPU� 
 DGNQY������NGXGNU�D[������

����

California 
5WUVCKPCDNG�
(TGKIJV�#EVKQP�
2NCP61�

+ORTQXG�HTGKIJV�GHƂEKGPE[��
VTCPUKVKQP�VQ�\GTQ�GOKUUKQP�
VGEJPQNQIKGU��CPF�KPETGCUG�
EQORGVKVKXGPGUU�QH�
%CNKHQTPKCoU�HTGKIJV�U[UVGO�

• +ORTQXG�HTGKIJV�U[UVGO�GHƂEKGPE[�D[����RGTEGPV�D[������
• &GRNQ[�QXGT���������HTGKIJV�XGJKENGU�CPF�GSWKROGPV�ECRCDNG� 

 QH�\GTQ�GOKUUKQP�QRGTCVKQP�CPF�OCZKOK\G�DQVJ�\GTQ�CPF� 
 PGCT�\GTQ�GOKUUKQP�HTGKIJV�XGJKENGU�CPF�GSWKROGPV�RQYGTGF�D[� 
 TGPGYCDNG�GPGTI[�D[������

����

2QUV������
%CR�CPF�6TCFG�
2TQITCO

4GFWEG�)*)U�CETQUU�NCTIGUV�
)*)�GOKUUKQPU�UQWTEGU

• %QPVKPWG�VJG�GZKUVKPI�%CR�CPF�6TCFG�2TQITCO�YKVJ�FGENKPKPI� 
 ECRU�VQ�GPUWTG�VJG�5VCVGoU������VCTIGV�KU�CEJKGXGF�

� 6JGUG�OGCUWTGU�CPF�RQNKEKGU�CTG�TGHGTTGF�VQ�CU�pMPQYP�EQOOKVOGPVU�q

�� �� ��60 61

��� 5$�����%NGCP�'PGTI[�CPF�2QNNWVKQP�4GFWEVKQP�#EV�QH������
&G�.GÏP��%JCRVGT������5VCVWVGU�QH��������leginfo.legislature.ca.gov/faces/ 
 billNavClient.xhtml?billid=201520160SB350�6JKU�RQNKE[�CNUQ�KPENWFGU�KPETGCUGF�FGOCPF�TGURQPUG�CPF�28�
��� %#4$�������������/QDKNG�5QWTEG�5VTCVGI[��www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf
��� %#4$��2QVGPVKCN�5VCVG�.GXGN�5VTCVGIKGU�VQ�#FXCPEG�5WUVCKPCDNG��'SWKVCDNG�%QOOWPKVKGU�CPF�4GFWEG�8GJKENG�/KNGU�QH�6TCXGN�
8/6��� 
� HQT�&KUEWUUKQP��YYY�CTD�EC�IQX�EE�UEQRKPIRNCP�OGGVKPIU��������2QVGPVKCN���8/6���/GCUWTGU���(QT���&KUEWUUKQPA��������RFH
60� %#4$��������4GFWEKPI�5JQTV�.KXGF�%NKOCVG�2QNNWVCPVU�KP�%CNKHQTPKC��www.arb.ca.gov/cc/shortlived/shortlived.htm
61� 5VCVG�QH�%CNKHQTPKC��%CNKHQTPKC�5WUVCKPCDNG�(TGKIJV�#EVKQP�2NCP�YGDUKVG��www.casustainablefreight.org/
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6CDNG���UWOOCTK\GU�VJG�TGUWNVU�QH�VJG�OQFGNKPI�HQT�VJG�4GHGTGPEG�5EGPCTKQ�CPF�MPQYP�EQOOKVOGPVU��2GT�5$�
����VJG������NKOKV�KU�����//6%12G��6JCV�KU�C�NKOKV�QP�VQVCN�)*)�GOKUUKQPU�KP�C�UKPING�[GCT��#V�CRRTQZKOCVGN[�
����//6%12G��VJG�4GHGTGPEG�5EGPCTKQ�KU�GZRGEVGF�VQ�GZEGGF�VJG������NKOKV�D[�CDQWV�����//6%12e.
6CDNG���CNUQ�EQORCTGU�VJG�4GHGTGPEG�5EGPCTKQ������GOKUUKQPU�GUVKOCVG�QH���� //6%12G�VQ�VJG������
VCTIGV�QH�����//6%12G�CPF�VJG�NGXGN�QH������GOKUUKQPU�YKVJ�VJG�MPQYP�EQOOKVOGPVU��GUVKOCVGF�VQ�DG�����
//6%12G��#PF��KP�VJG�EQPVGZV�QH�C�NKPGCT�RCVJ�VQ�CEJKGXG�VJG������VCTIGV��VJGTG�KU�CNUQ�C�PGGF�VQ�CEJKGXG�
EWOWNCVKXG�GOKUUKQPU�TGFWEVKQPU�QH���� //6%12G�HTQO������VQ������VQ�TGCEJ�VJG������NKOKV��9JKNG�VJGTG�
KU�PQ�UVCVWVQT[�NKOKV�QP�EWOWNCVKXG�GOKUUKQPU��VJG�CPCN[UKU�EQPUKFGTU�CPF�RTGUGPVU�UQOG�TGUWNVU�KP�EWOWNCVKXG�
HQTO�HQT�UGXGTCN�TGCUQPU��+V�UJQWNF�DG�TGEQIPK\GF�VJCV�RQNKEKGU�CPF�OGCUWTGU�OC[�RGTHQTO�FKHHGTGPVN[�QXGT�
VKOG��(QT�GZCORNG��KP�GCTN[�[GCTU��C�RQNKE[�QT�OGCUWTG�OC[�DG�UNQY�VQ�DG�FGRNQ[GF��DWV�QXGT�VKOG�KV�JCU�
ITGCVGT�KORCEV��+H�[QW�YGTG�VQ�NQQM�CV�KVU�RGTHQTOCPEG�KP������XGTUWU�������[QW�YQWNF�UGG�VJCV�KV�OC[�PQV�
UGGO�KORQTVCPV�CPF�OC[�PQV�FGNKXGT�UKIPKƂECPV�TGFWEVKQPU�KP�VJG�GCTN[�[GCTU��DWV�KU�ETKVKECN�HQT�NCVGT�[GCTU�CU�
KV�TGUWNVU�KP�ITGCVGT�TGFWEVKQPU�QXGT�VKOG��(WTVJGT��QPEG�)*)U�CTG�GOKVVGF�KPVQ�VJG�CVOQURJGTG��VJG[�ECP�
JCXG�NQPI�NKHGVKOGU�VJCV�EQPVTKDWVG�VQ�INQDCN�YCTOKPI�HQT�FGECFGU��2QNKEKGU�VJCV�TGFWEG�DQVJ�EWOWNCVKXG�
)*)�GOKUUKQPU�CPF�CEJKGXG�VJG�UKPING�[GCT������VCTIGV�RTQXKFG�VJG�OQUV�GHHGEVKXG�RCVJ�VQ�TGFWEKPI�ENKOCVG�
EJCPIG�KORCEVU��#�EWOWNCVKXG�EQPUVTWEV�RTQXKFGU�C�OQTG�EQORNGVG�YC[�VQ�GXCNWCVG�VJG�GHHGEVKXGPGUU�QH�CP[�
OGCUWTG�QXGT�VKOG��KPUVGCF�QH�LWUV�EQPUKFGTKPI�C�UPCRUJQV�HQT�C�UKPING�[GCT�

table 2: 2030 modeling ghg results For the reFerenCe sCenario and  
known Commitments

Modeling 
Scenario

2030 GHG 
Emissions 
(MMTCO2e)

Cumulative GHG 
Reductions 2021–
2030 (MMTCO2e)

Cumulative Gap 
to 2030 Target 
(MMTCO2e)

4GHGTGPEG�5EGPCTKQ�

$WUKPGUU�CU�7UWCN� ��� P�C 621

-PQYP�%QOOKVOGPVU ��� ��� ���

#U�PQVGF�CDQXG��VJG�MPQYP�EQOOKVOGPVU�CTG�GZRGEVGF�VQ�TGUWNV�KP�GOKUUKQPU�VJCV�CTG����//6%12e above 
VJG�VCTIGV�KP�������CPF�JCXG�C�EWOWNCVKXG�GOKUUKQPU�TGFWEVKQP�ICR�QH�CDQWV�����//6%12G��6JKU�OGCPU�VJG�
MPQYP�EQOOKVOGPVU�FQ�PQV�FGENKPG�HCUV�GPQWIJ�VQ�CEJKGXG�VJG������VCTIGV��6JG�TGOCKPKPI�����//6%12e 
QH�GUVKOCVGF�)*)�GOKUUKQPU�TGFWEVKQPU�YQWNF�PQV�DG�CEJKGXGF�WPNGUU�HWTVJGT�CEVKQP�KU�VCMGP�VQ�TGFWEG�
)*)U��%QPUGSWGPVN[��HQT�VJG�5EQRKPI�2NCP�5EGPCTKQ��VJG�2QUV������%CR�CPF�6TCFG�2TQITCO�YQWNF�PGGF�VQ�
FGNKXGT�����//6%12G�EWOWNCVKXG�)*)�GOKUUKQPU�TGFWEVKQPU�HTQO������VJTQWIJ�������+H�VJG�GUVKOCVGF�)*)�
TGFWEVKQPU�HTQO�VJG�MPQYP�EQOOKVOGPVU�CTG�PQV�TGCNK\GF�FWG�VQ�FGNC[U�KP�KORNGOGPVCVKQP�QT�VGEJPQNQI[�
FGRNQ[OGPV��VJG�RQUV������%CR�CPF�6TCFG�2TQITCO�YQWNF�FGNKXGT�VJG�CFFKVKQPCN�)*)�TGFWEVKQPU�KP�
VJG�UGEVQTU�KV�EQXGTU�VQ�GPUWTG�VJG������VCTIGV�KU�CEJKGXGF��(KIWTG���KNNWUVTCVGU�VJG�EWOWNCVKXG�GOKUUKQPU�
TGFWEVKQPU�EQPVTKDWVKQPU�QH�VJG�MPQYP�EQOOKVOGPVU�CPF�VJG�%CR�CPF�6TCFG�2TQITCO�HTQO������VQ������

Post-2020 Cap-and-Trade Program with Declining Caps
6JKU�OGCUWTG�YQWNF�EQPVKPWG�VJG�%CR�CPF�6TCFG�2TQITCO�RQUV������RWTUWCPV�VQ�NGIKUNCVKXG�FKTGEVKQP�KP�#$�
�����6JG�RTQITCO�KU�WR�CPF�TWPPKPI�CPF�JCU�C�ƂXG�[GCT�NQPI�TGEQTF�QH�CWEVKQPU�CPF�UWEEGUUHWN�EQORNKCPEG��
+P�VJG�HCEG�QH�C�ITQYKPI�GEQPQO[��FT[�YKPVGTU��CPF�VJG�ENQUKPI�QH�C�PWENGCT�RNCPV��KV�KU�FGNKXGTKPI�)*)�
TGFWEVKQPU��6JKU�KU�PQV�VQ�UC[�VJCV�%CNKHQTPKC�UJQWNF�EQPVKPWG�QP�VJKU�TQCF�UKORN[�DGECWUG�VJG�%CR�CPF�6TCFG�
2TQITCO�KU�CNTGCF[�KP�RNCEG��6JG�CPCN[UGU�KP�VJKU�EJCRVGT��CPF�VJG�GEQPQOKE�CPCN[UKU�KP�%JCRVGT����ENGCTN[�
FGOQPUVTCVG�VJCV�EQPVKPWKPI�VJG�%CR�CPF�6TCFG�2TQITCO�VJTQWIJ������YKNN�RTQXKFG�VJG�OQUV�UGEWTG��TGNKCDNG��
CPF�HGCUKDNG�ENGCP�GPGTI[�HWVWTG�HQT�%CNKHQTPKCsQPG�VJCV�YKNN�EQPVKPWG�VQ�FGNKXGT�ETWEKCN�KPXGUVOGPVU�VQ�KORTQXG�
VJG�SWCNKV[�QH�NKHG�CPF�VJG�GPXKTQPOGPV�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�
7PFGT�VJKU�OGCUWTG��HWPFU�YQWNF�CNUQ�EQPVKPWG�VQ�DG�FGRQUKVGF�KPVQ�VJG�)TGGPJQWUG�)CU�4GFWEVKQP�(WPF�

))4(��VQ�UWRRQTV�RTQLGEVU�VJCV�HWNƂNN�VJG�IQCNU�QH�#$�����YKVJ�#$�����KFGPVKH[KPI�C�NKUV�QH�RTKQTKVKGU�HQT�VJG�
.GIKUNCVWTG�VQ�EQPUKFGT�HQT�HWVWTG�CRRTQRTKCVKQPU�HTQO�))4(��+PXGUVOGPV�QH�VJG�%CR�CPF�6TCFG�2TQITCO�
RTQEGGFU�HWTVJGTU�VJG�IQCNU�QH�#$����D[�TGFWEKPI�)*)�GOKUUKQPU��RTQXKFKPI�PGV�)*)�UGSWGUVTCVKQP��
RTQXKFKPI�EQ�DGPGƂVU��KPXGUVKPI�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�CPF�NQY�KPEQOG�EQOOWPKVKGU��CPF�
UWRRQTVKPI�VJG�NQPI�VGTO��VTCPUHQTOCVKXG�GHHQTVU�PGGFGF�VQ�KORTQXG�RWDNKE�CPF�GPXKTQPOGPVCN�JGCNVJ�CPF�
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FGXGNQR�C�ENGCP�GPGTI[�GEQPQO[��6JGUG�KPXGUVOGPVU�UWRRQTV�RTQITCOU�CPF�RTQLGEVU�VJCV�FGNKXGT�OCLQT�
GEQPQOKE��GPXKTQPOGPVCN��CPF�RWDNKE�JGCNVJ�DGPGƂVU�HQT�%CNKHQTPKCPU��+ORQTVCPVN[��RTKQTKVK\GF�KPXGUVOGPVU�KP�
FKUCFXCPVCIGF�EQOOWPKVKGU�CTG�RTQXKFKPI�C�OWNVKVWFG�QH�OGCPKPIHWN�DGPGƂVU�VQ�VJGUG�EQOOWPKVKGU�UQOG�QH�
YJKEJ�KPENWFG�KPETGCUGF�CHHQTFCDNG�JQWUKPI�QRRQTVWPKVKGU��TGFWEGF�VTCPUKV�CPF�VTCPURQTVCVKQP�EQUVU��CEEGUU�VQ�
ENGCPGT�XGJKENGU��KORTQXGF�OQDKNKV[�QRVKQPU�CPF�CKT�SWCNKV[��LQD�ETGCVKQP��GPGTI[�EQUV�UCXKPIU��CPF�ITGGPGT�CPF�
OQTG�XKDTCPV�EQOOWPKVKGU�
(WTVJGT��VJG�%CR�CPF�6TCFG�2TQITCO�KU�FGUKIPGF�VQ�RTQVGEV�GNGEVTKEKV[�CPF�PCVWTCN�ICU�TGUKFGPVKCN�TCVGRC[GTU�
HTQO�JKIJGT�GPGTI[�RTKEGU��6JG�RTQITCO�KPENWFGU�C�OGEJCPKUO�HQT�GNGEVTKEKV[�CPF�PCVWTCN�ICU�WVKNKVKGU�VQ�
CWEVKQP�VJGKT�HTGGN[�CNNQECVGF�CNNQYCPEGU��YKVJ�VJG�CWEVKQP�RTQEGGFU�DGPGƂVKPI�TCVGRC[GTU��6JG�%NKOCVG�%TGFKV�
KU�C�VYKEG�CPPWCN�DKNN�ETGFKV�IKXGP�VQ�KPXGUVQT�QYPGF�WVKNKV[�GNGEVTKEKV[�TGUKFGPVKCN�EWUVQOGTU��6JG�VQVCN�XCNWG�QH�
VJG�%NKOCVG�%TGFKV�HQT�XKPVCIG������CWEVKQP�CNNQYCPEGU�CNQPG�YCU�QXGT������OKNNKQP��6JG�ƂTUV�QH�VJGUG�ETGFKVU�
CRRGCTGF�QP�EWUVQOGT�DKNNU�KP�#RTKN������62�%WTTGPVN[��PCVWTCN�ICU�WVKNKVKGU�CTG�RGTOKVVGF�VQ�WUG�C�RQTVKQP�QH�
VJGKT�HTGGN[�CNNQECVGF�CNNQYCPEGU�VQ�OGGV�VJGKT�QYP�EQORNKCPEG�QDNKICVKQPU��JQYGXGT��QXGT�VKOG��VJG[�OWUV�
EQPUKIP�C�NCTIGT�RGTEGPVCIG�QH�CNNQYCPEGU�CPF�EQPVKPWG�VQ�RTQXKFG�VJG�XCNWG�DCEM�VQ�EWUVQOGTU�
#FFKVKQPCNN[��WPFGT�VJKU�OGCUWTG��VJG�5VCVG�YQWNF�RTGUGTXG�KVU�EWTTGPV�NKPMCIGU�YKVJ�KVU�%CPCFKCP�RCTVPGTU�
CPF�UWRRQTV�HWVWTG�NKPMCIGU�YKVJ�QVJGT�LWTKUFKEVKQPU��VJWU�HCEKNKVCVKPI�KPVGTPCVKQPCN�CEVKQP�VQ�CFFTGUU�ENKOCVG�
EJCPIG��6JG�JKIJ�EQORNKCPEG�TCVGU�YKVJ�VJG�%CR�CPF�6TCFG�2TQITCO�CNUQ�FGOQPUVTCVG�VJCV�VJG�KPHTCUVTWEVWTG�
CPF�KORNGOGPVCVKQP�HGCVWTGU�QH�VJG�RTQITCO�CTG�GHHGEVKXG�CPF�WPFGTUVQQF�D[�VJG�TGIWNCVGF�EQOOWPKV[��
6JKU�OGCUWTG�CNUQ�NGPFU�KVUGNH�VQ�KPVGITCVKQP�YKVJ�VJG�%NGCP�2QYGT�2NCP�TGSWKTGOGPVU�CPF�KU�ƃGZKDNG�VQ�CNNQY�
GZRCPUKQP�VQ�QVJGT�UGEVQTU�QT�TGIKQPU�
+P�NCVG�������%#4$�DGICP�GXCNWCVKPI�EJCPIGU�VQ�RTQITCO�FGUKIP�HGCVWTGU�HQT�RQUV������KP�CEEQTFCPEG�YKVJ�
#$��������6JKU�KPENWFGU�EJCPIGU�VQ�VJG�QHHUGV�WUCIG�NKOKV��FKTGEVKQP�QP�CNNQECVKQP��VYQ�RTKEG�EQPVCKPOGPV�
RQKPVU��CPF�C�RTKEG�EGKNKPI�s�YJKEJ��KH�KP�VJG�WPNKMGN[�GXGPV�YGTG�VQ�DG�CEEGUUGF��OWUV�TGUWNV�KP�)*)�TGFWEVKQPU�
D[�EQORGPUCVKPI�HQT�CP[�)*)�GOKUUKQPU�CDQXG�VJG�ECR��GPUWTKPI�VJG�GPXKTQPOGPVCN�KPVGITKV[�QH�VJG�RTQITCO��
%JCPIGU�VQ�EQPHQTO�VQ�VJG�TGSWKTGOGPVU�QH�#$�����YKNN�DG�UWDLGEV�VQ�C�RWDNKE�RTQEGUU��EQQTFKPCVGF�YKVJ�
NKPMGF�RCTVPGTU��CPF�DG�RCTV�QH�C�HWVWTG�TWNGOCMKPI�VJCV�YQWNF�VCMG�GHHGEV�D[�,CPWCT[���������

62 www.arb.ca.gov/cc/capandtrade/allowanceallocation/edu-v2013-allowance-value-report.pdf
�� www.arb.ca.gov/cc/capandtrade/meetings/20171012/ct_presentation_11oct2017.pdf
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Figure 7: sCoping plan sCenario – estimated Cumulative ghg reduCtions  
by measure (2021–2030)64

6JG�5EQRKPI�2NCP�5EGPCTKQ�KP�(KIWTG���TGRTGUGPVU�CP�GZRGEVGF�ECUG�YJGTG�EWTTGPV�CPF�RTQRQUGF�)*)�
TGFWEVKQP�RQNKEKGU�CPF�OGCUWTGU�DGIKP�CU�GZRGEVGF�CPF�RGTHQTO�CU�GZRGEVGF��CPF�VGEJPQNQI[�KU�TGCFKN[�
CXCKNCDNG�CPF�FGRNQ[GF�QP�UEJGFWNG��#P�7PEGTVCKPV[�#PCN[UKU�YCU�RGTHQTOGF�VQ�GZCOKPG�VJG�TCPIG�QH�
QWVEQOGU�VJCV�EQWNF�QEEWT�WPFGT�VJG�5EQRKPI�2NCP�RQNKEKGU�CPF�OGCUWTGU��6JG�WPEGTVCKPV[�KP�VJG�HQNNQYKPI�
HCEVQTU�YCU�EJCTCEVGTK\GF�CPF�GXCNWCVGF�

• 'EQPQOKE�ITQYVJ�VJTQWIJ������
• 'OKUUKQP�KPVGPUKV[�QH�VJG�%CNKHQTPKC�GEQPQO[�
• %WOWNCVKXG�GOKUUKQPU�TGFWEVKQPU�
�����VQ�������CEJKGXGF�D[�VJG� 
� RTGUETKRVKXG�OGCUWTGU��KPENWFKPI�VJG�MPQYP�EQOOKVOGPVU��CPF
• %WOWNCVKXG�GOKUUKQPU�TGFWEVKQPU�
�����VQ�������VJCV�ECP�DG�OQVKXCVGF� 
� D[�GOKUUKQP�RTKEGU�WPFGT�VJG�%CR�CPF�6TCFG�2TQITCO�

6JG�EQODKPGF�GHHGEVU�QH�VJGUG�WPEGTVCKPVKGU�CTG�UWOOCTK\GF�KP�(KIWTG����#U�UJQYP�KP�(KIWTG����VJG�5EQRKPI�
2NCP�CPCN[UKU�GUVKOCVGU�VJCV�VJG�RTGUETKRVKXG�OGCUWTGU�YKNN�CEJKGXG�EWOWNCVKXG�GOKUUKQPU�TGFWEVKQPU�QH�����
//6%12G��VJG�%CR�CPF�6TCFG�2TQITCO�YKNN�CEJKGXG�����//6%12G��TGUWNVKPI�KP�VQVCN�EWOWNCVKXG�GOKUUKQPU�
TGFWEVKQPU�QH�����//6%12G��6JGUG�XCNWGU�CTG�CICKP�TGƃGEVGF�KP�VJG�DCT�QP�VJG�NGHV�QH�(KIWTG����6JG�TGUWNVU�QH�
VJG�7PEGTVCKPV[�#PCN[UKU�CTG�UWOOCTK\GF�KP�VJG�VJTGG�DCTU�QP�VJG�TKIJV�QH�VJG�ƂIWTG�CU�HQNNQYU�

• 6JG�EWOWNCVKXG�GOKUUKQPU�TGFWEVKQPU�TGSWKTGF�VQ�CEJKGXG�VJG������GOKUUKQP�NKOKV�JCU� 
� VJG�RQVGPVKCN�VQ�DG�JKIJGT�QT�NQYGT�VJCP�VJG�5EQRKPI�2NCP�GUVKOCVG��6JG�WPEGTVCKPV[� 
� CPCN[UKU�UKOWNCVGU�CP�CXGTCIG�TGSWKTGF�GOKUUKQPU�TGFWEVKQPU�QH�CDQWV�����//6%12e  
� YKVJ�C�TCPIG�QH�����//6%12e.���6JKU�GUVKOCVG�CPF�VJG�TCPIG�CTG�UJQYP�KP�(KIWTG��� 
� CU�VJG�DCT�QP�VJG�TKIJV��0QVCDN[��VJG�GUVKOCVG�QH�VJG�CXGTCIG�TGSWKTGF�GOKUUKQPU� 
� TGFWEVKQPU�KU����//6%12G�ITGCVGT�VJCP�VJG�GUVKOCVG�KP�VJG�5EQRKPI�2NCP�CPCN[UKU�
• 6JG�RTGUETKRVKXG�OGCUWTGU�JCXG�VJG�RQVGPVKCN�VQ�WPFGTRGTHQTO�TGNCVKXG�VQ�GZRGEVCVKQPU��$CUGF�QP� 
� %#4$�UVCHH�CUUGUUOGPVU�QH�VJG�RQVGPVKCN�TKUM�QH�WPFGTRGTHQTOCPEG�QH�GCEJ�OGCUWTG��VJG�CXGTCIG� 
� GOKUUKQPU�TGFWEVKQPU�UKOWNCVGF�VQ�DG�CEJKGXGF�YCU�����//6%12G��QT�CDQWV����RGTEGPV�DGNQY�VJG� 
� 5EQRKPI�2NCP�GUVKOCVG��6JG�TCPIG�HQT�VJG�RGTHQTOCPEG�QH�VJG�OGCUWTGU�YCU�CDQWV����//6%12e.  

��� 6JG�YJQNG�PWODGT�XCNWGU�FKURNC[GF�KP�(KIWTG���FQ�PQV�OCVJGOCVKECNN[�UWO�VQ�����//6%12G��EQPUKUVGPV�YKVJ�VJG�OQFGNKPI� 
� TGUWNVU�UWOOCT[�KP�6CDNG����6JKU�KU�C�TGUWNV�QH�GODGFFGF�UKIPKƂECPV�ƂIWTGU�CPF�TQWPFKPI�HQT�ITCRJKE�FKURNC[�RWTRQUGU��2NGCUG� 
� TGHGT�VQ�VJG�EQTTGURQPFKPI�2#6*9#;5�OQFGNKPI�FCVC�URTGCFUJGGVU�HQT�FGVCKNU�
��� 6JG�TCPIGU�RTGUGPVGF�CTG�VJG��th�CPF���th�RGTEGPVKNG�QDUGTXCVKQPU�KP�VJG�7PEGTVCKPV[�#PCN[UKU��5GG�#RRGPFKZ�'�HQT�FGVCKNU�
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� 6JGUG�XCNWGU�HQT�VJG�RQVGPVKCN�TGFWEVKQPU�CEJKGXGF�D[�VJG�OGCUWTGU�CTG�UJQYP�KP�VJG�ƂIWTG�
• 6JG�%CR�CPF�6TCFG�RTQITCO�KU�FGUKIPGF�VQ�ƂNN�VJG�ICR�KP�VJG�TGSWKTGF�GOKUUKQPU�TGFWEVKQPU� 
� QXGT�CPF�CDQXG�YJCV�KU�CEJKGXGF�D[�VJG�RTGUETKRVKXG�OGCUWTGU��$GECWUG�VJG�VQVCN�TGSWKTGF� 
� GOKUUKQPU�TGFWEVKQPU�CTG�WPEGTVCKP��CPF�VJG�GOKUUKQPU�TGFWEVKQPU�CEJKGXGF�D[�VJG�RTGUETKRVKXG� 
� OGCUWTGU�CTG�WPEGTVCKP��VJG�TGSWKTGF�GOKUUKQPU�TGFWEVKQPU�HTQO�VJG�%CR�CPF�6TCFG�2TQITCO� 
� CTG�CNUQ�WPEGTVCKP��6JG�7PEGTVCKPV[�#PCN[UKU�UKOWNCVGF�VJG�CXGTCIG�GOKUUKQPU�TGFWEVKQPU�CEJKGXGF� 
� D[�VJG�%CR�CPF�6TCFG�2TQITCO�CV�CDQWV�����//6%12G��QT�CDQWV����RGTEGPV�JKIJGT�VJCP�VJG� 
� 5EQRKPI�2NCP�GUVKOCVG��6JG�TCPIG�YCU�UKOWNCVGF�VQ�DG�CDQWV�����//6%12G��6JGUG�XCNWGU� 
� HQT�VJG�RQVGPVKCN�TGFWEVKQPU�CEJKGXGF�D[�VJG�%CR�CPF�6TCFG�2TQITCO�CTG�UJQYP�KP�VJG�ƂIWTG�

6JG�7PEGTVCKPV[�#PCN[UKU�RTQXKFGU�KPUKIJV�KPVQ�VJG�TCPIG�QH�RQVGPVKCN�GOKUUKQPU�QWVEQOGU�VJCV�OC[�QEEWT��CPF�
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Figure 8: unCertainty analysis
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U��

Scoping Plan

UNCERTAINTY

Prescriptive
Measures

C
um

ul
at

iv
e 

G
H

G
 E

m
is

si
o

n 
Re

d
uc

tio
ns

20
21

 t
o

 2
03

0 
(M

M
TC

O
2e

)

Cap-and-Trade Total
Reductions

0

100

200

300

400

500

600

700

800

900

Cap-and-
Trade

Measures

Additional Documentation Attachment to Comment 2-F1 
Attachment C



30

Figure 9: sCoping plan sCenario ghg reduCtions 

(KIWTG���UJQYU�VJG�4GHGTGPEG�5EGPCTKQ�
[GNNQY��CPF�VJG�XGTUKQP�QH�VJG�5EQRKPI�2NCP�5EGPCTKQ�VJCV�GZENWFGU�
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table 3: estimated Change in ghg emissions by seCtor (mmtCo2e)

1990 2030 Scoping 
Plan Ranges66

% change 
from 1990

Agriculture 26 ��s�� ���VQ���

Residential and Commercial �� ��s�� ����VQ���

Electric Power ��� ��s��67 ����VQ����

High GWP � �s��68 ����VQ����

Industrial �� ��s��69 ����VQ���

Recycling and Waste � �s��� ���VQ�����

Transportation (Including TCU) ��� ���s��� ����VQ����

Natural Working Lands Net Sink* ����� 6$& 6$&

Sub Total ��� ���s��� ����VQ����

Cap-and-Trade Program P�C ��s�� P�C

Total 431 260 -40

�� 9QTM�KU�WPFGTYC[�VJTQWIJ������VQ�GUVKOCVG�VJG�TCPIG�QH�RQVGPVKCN�UGSWGUVTCVKQP�DGPGƂVU�HTQO� 
� VJG�PCVWTCN�CPF�YQTMKPI�NCPFU�UGEVQT�
��� 6JG�5.%2�YKNN�TGFWEG�GOKUUKQPU�KP�VJKU�UGEVQT�D[����RGTEGPV�HTQO������NGXGNU��*QYGXGT��VJG� 
� �����NGXGNU�CTG�UVKNN�JKIJGT�VJCP�VJG������NGXGNU�CU�GOKUUKQPU�KP�VJKU�UGEVQT�JCXG�ITQYP�DGVYGGP� 
� �����CPF������
���� 6JKU�PWODGT�TGƃGEVU�PGV�TGUWNVU�CPF�KU�FKHHGTGPV�VJCP�VJG�KPVGTXGPVKQP�VCTIGVU�FKUEWUUGF�KP� 
� %JCRVGT���

6JG�UGEVQT�TCPIGU�OC[�EJCPIG�KP�TGURQPUG�VQ�JQY�VJG�UGEVQTU�TGURQPF�VQ�VJG�%CR�CPF�6TCFG�2TQITCO��9JKNG�
VJG�MPQYP�EQOOKVOGPVU�YKNN�FGNKXGT�UQOG�TGFWEVKQPU�KP�GCEJ�UGEVQT��VJG�%CR�CPF�6TCFG�2TQITCO�YKNN�FGNKXGT�
CFFKVKQPCN�TGFWEVKQPU�KP�VJG�UGEVQTU�KV�EQXGTU��#PPWCN�)*)�TGRQTVKPI�CPF�VJG�)*)�KPXGPVQT[�YKNN�VTCEM�CPPWCN�
EJCPIGU�KP�GOKUUKQPU��CPF�VJQUG�YKNN�RTQXKFG�QPIQKPI�CUUGUUOGPVU�QH�JQY�GCEJ�UGEVQT�KU�TGFWEKPI�GOKUUKQPU�
FWG�VQ�VJG�HWNN�EQORNGOGPV�QH�MPQYP�EQOOKVOGPVU�CPF�VJG�%CR�CPF�6TCFG�2TQITCO��CU�CRRNKECDNG�

Scenario Modeling

6JGTG�CTG�C�XCTKGV[�QH�OQFGNU�VJCV�ECP�DG�WUGF�VQ�OQFGN�)*)�GOKUUKQPU��(QT�VJKU�2NCP��VJG�5VCVG�KU�WUKPI�VJG�
2#6*9#;5�OQFGN����2#6*9#;5�KU�UVTWEVWTGF�VQ�OQFGN�)*)�GOKUUKQPU�YJKNG�TGEQIPK\KPI�VJG�KPVGITCVGF�
PCVWTG�QH�VJG�KPFWUVTKCN�GEQPQOKE�CPF�GPGTI[�UGEVQTU��(QT�GZCORNG��KH�VJG�VTCPURQTVCVKQP�UGEVQT�CFFU�OQTG�
GNGEVTKE�XGJKENGU��2#6*9#;5�TGURQPFU�VQ�TGƃGEV�CP�GPGTI[�FGOCPF�KPETGCUG�KP�VJG�GNGEVTKEKV[�UGEVQT��*QYGXGT��
2#6*9#;5�FQGU�PQV�TGƃGEV�CP[�EJCPIG�KP�VTCPURQTVCVKQP�KPHTCUVTWEVWTG�CPF�NCPF�WUG�FGOCPF�CUUQEKCVGF�YKVJ�
CFFKVKQPCN�<'8U�QP�VJG�TQCF��6JG�CDKNKV[�VQ�ECRVWTG�C�UWDUGV�QH�KPVGTCEVKXG�GHHGEVU�QH�RQNKEKGU�CPF�OGCUWTGU�
JGNRU�VQ�RTQXKFG�C�TGRTGUGPVCVKQP�QH�VJG�KPVGTEQPPGEVGF�PCVWTG�QH�VJG�U[UVGO�CPF�KORCEVU�VQ�)*)U�

66� 7PNGUU�QVJGTYKUG�PQVGF��VJG�NQY�GPF�QH�VJG�UGEVQT�TCPIG�KU�VJG�GUVKOCVGF�GOKUUKQPU�HTQO�VJG�5EQRKPI�2NCP�5EGPCTKQ�CPF�VJG�JKIJ� 
� GPF�CFLWUVU�VJG�GZRGEVGF�GOKUUKQPU�D[�C�TKUM�HCEVQT�VJCV�TGRTGUGPVU�UGEVQT�WPFGTRGTHQTOCPEG�
��� 6JG�JKIJ�GPF�QH�VJG�GNGEVTKE�RQYGT�UGEVQT�TCPIG�KU�TGRTGUGPVGF�D[�VJG�5EQRKPI�2NCP�5EGPCTKQ��CPF�VJG�NQY�GPF�D[�GPJCPEGOGPVU� 
� CPF�CFFKVKQPCN�GNGEVTKEKV[�UGEVQT�OGCUWTGU�UWEJ�CU�FGRNQ[OGPV�QH�CFFKVKQPCN�TGPGYCDNG�RQYGT��ITGCVGT�DGJKPF�VJG�OGVGT�UQNCT� 
� 28��CPF�CFFKVKQPCN�GPGTI[�GHƂEKGPE[��6JG�GNGEVTKE�RQYGT�UGEVQT�TCPIG�RTQXKFGF�KP�6CDNG���YKNN�DG�WUGF�VQ�JGNR�KPHQTO�%#4$oU� 
� UGVVKPI�QH�VJG�5$�����+PVGITCVGF�4GUQWTEG�2NCP�ITGGPJQWUG�ICU�GOKUUKQPU�TGFWEVKQP�RNCPPKPI�VCTIGVU�HQT�VJG�UGEVQT��%#4$�� 
� %27%��CPF�%'%�YKNN�EQPVKPWG�VQ�EQQTFKPCVG�QP�VJKU�GHHQTV�DGHQTG�ƂPCN�+42�VCTIGVU�CTG�GUVCDNKUJGF�HQT�VJG�UGEVQT��NQCF�UGTXKPI� 
� GPVKVKGU��CPF�RWDNKEN[�QYPGF�WVKNKVKGU��5VCVG�CIGPEKGU�YKNN�KPXGUVKICVG�VJG�RQVGPVKCN�HQT�CPF�CRRTQRTKCVGPGUU�QH�FGGRGT�GNGEVTKE� 
� UGEVQT�TGFWEVKQPU�KP�NKIJV�QH�VJG�QXGTCNN�PGGFU�QH�VJG�5EQRKPI�2NCP�VQ�EQUV�GHHGEVKXGN[�CEJKGXG�VJG�UVCVGYKFG�)*)�IQCNU�� 
� %QPEWTTGPVN[��%'%�CPF�%27%�CTG�RTQEGGFKPI�YKVJ�VJGKT�TGURGEVKXG�+42�RTQEGUUGU�WUKPI�VJKU�TCPIG�
��� 6JG�UGEVQT�GOKUUKQPU�CTG�CPVKEKRCVGF�VQ�KPETGCUG�D[�������#U�UWEJ��VJG�JKIJ�GPF�QH�VJG�UGEVQT�TCPIG�KU�VJG�GUVKOCVGF� 
� GOKUUKQPU�HTQO�VJG�5EQRKPI�2NCP�5EGPCTKQ�CPF�VJG�NQY�GPF�CFLWUVU�VJG�GZRGEVGF�GOKUUKQPU�D[�C�TKUM�HCEVQT�VJCV�TGRTGUGPVU�UGEVQT� 
� QXGT�RGTHQTOCPEG�
��� 6JKU�GUVKOCVG�FQGU�PQV�CEEQWPV�HQT�VJG�TGFWEVKQPU�GZRGEVGF�KP�VJKU�UGEVQT�HTQO�VJG�%CR�CPF�6TCFG�2TQITCO��6JG�%CR�CPF�6TCFG� 
� NKPG�KVGO�KPENWFGU�TGFWEVKQPU�VJCV�YKNN�QEEWT�KP�VJG�KPFWUVTKCN�UGEVQT�
��� %#4$��������#$����5EQRKPI�2NCP�2WDNKE�9QTMUJQRU��www.arb.ca.gov/cc/scopingplan/meetings/meetings.htm
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#V�VJKU�VKOG��2#6*9#;5�FQGU�PQV�KPENWFG�C�OQFWNG�HQT�PCVWTCN�CPF�YQTMKPI�NCPFU��#U�UWEJ��2#6*9#;5�
ECPPQV�DG�WUGF�VQ�OQFGN�VJG�PCVWTCN�CPF�YQTMKPI�NCPFU�UGEVQT��VJG�KPVGTCEVKXG�GHHGEVU�QH�RQNKEGU�CKOGF�CV�
VJG�GEQPQOKE�CPF�GPGTI[�UGEVQTU�CPF�VJGKT�GHHGEV�QP�NCPF�WUG�QT�EQPFKVKQPU��QT�VJG�KPVGTCEVKXG�GHHGEVU�QH�
RQNKEGU�CKOGF�CV�VJG�PCVWTCN�GPXKTQPOGPV�CPF�VJGKT�KORCEV�QP�VJG�GEQPQOKE�CPF�GPGTI[�UGEVQTU��(QT�VJKU�2NCP��
GZVGTPCN�KPRWVU�JCF�VQ�DG�FGXGNQRGF�HQT�2#6*9#;5�VQ�UWRRN[�DKQHWGN�XQNWOGU��6JG�PCVWTCN�CPF�YQTMKPI�NCPFU�
UGEVQT�KU�CNUQ�DGKPI�OQFGNGF�UGRCTCVGN[�CU�FGUETKDGF�KP�%JCRVGT����/QXKPI�HQTYCTF��%#4$�CPF�QVJGT�5VCVG�
CIGPEKGU�YKNN�YQTM�VQ�KPVGITCVG�CNN�VJG�UGEVQTU�KPVQ�QPG�OQFGN�VQ�HWNN[�ECRVWTG�KPVGTCEVKXG�GHHGEVU�CETQUU�DQVJ�
VJG�PCVWTCN�CPF�DWKNV�GPXKTQPOGPVU�
.CUVN[��VJG�2#6*9#;5�CUUWORVKQPU�CPF�TGUWNVU�KP�VJKU�2NCP�UJQY�VJG�UKIPKƂECPV�CEVKQP�VJCV�VJG�5VCVG�OWUV�VCMG�
VQ�TGCEJ�KVU�)*)�TGFWEVKQP�IQCNU��+V�KU�KORQTVCPV�VQ�PQVG�VJCV�VJG�OQFGNKPI�CUUWORVKQPU�OC[�FKHHGT�HTQO�QVJGT�
OQFGNU�WUGF�D[�QVJGT�5VCVG�CIGPEKGU��/QFGNKPI�GZGTEKUGU�WPFGTVCMGP�KP�HWVWTG�TGIWNCVQT[�RTQEGGFKPIU�OC[�
TGUWNV�KP�FKHHGTGPV�OGCUWTGU��RTQITCOU��CPF�RTQITCO�TGUWNVU�VJCP�VJQUG�WUGF�KP�VJG�OQFGNKPI�HQT�VJKU�5EQRKPI�
2NCP��5VCVG�CIGPEKGU�YKNN�GPICIG�QP�VJGKT�URGEKƂE�RQNKEKGU�CPF�OGCUWTG�FGXGNQROGPV�RTQEGUUGU�UGRCTCVGN[�
HTQO�%#4$�5EQRKPI�2NCP�CEVKXKVKGU��KP�RWDNKE�HQTWOU�VQ�GPICIG�CNN�UVCMGJQNFGTU�

Uncertainty
5GXGTCN�V[RGU�QH�WPEGTVCKPV[�CTG�KORQTVCPV�VQ�WPFGTUVCPF�KP�DQVJ�HQTGECUVKPI�HWVWTG�GOKUUKQPU�CPF�GUVKOCVKPI�
VJG�DGPGƂVU�QH�GOKUUKQPU�TGFWEVKQPU�UEGPCTKQU��+P�FGXGNQRKPI�VJG�5EQRKPI�2NCP��YG�JCXG�HQTGECUV�C�4GHGTGPEG�
5EGPCTKQ�CPF�GUVKOCVGF�VJG�)*)�GOKUUKQPU�QWVEQOG�QH�VJG�5EQRKPI�2NCP�WUKPI�2#6*9#;5��+PJGTGPV�KP�VJG�
4GHGTGPEG�5EGPCTKQ�OQFGNKPI�KU�VJG�GZRGEVCVKQP�VJCV�OCP[�QH�VJG�GZKUVKPI�RTQITCOU�YKNN�EQPVKPWG�KP�VJGKT�
EWTTGPV�HQTO��CPF�VJG�GZRGEVGF�FTKXGTU�HQT�)*)�GOKUUKQPU�UWEJ�CU�GPGTI[�FGOCPF��RQRWNCVKQP�ITQYVJ��CPF�
GEQPQOKE�ITQYVJ�YKNN�OCVEJ�QWT�EWTTGPV�RTQLGEVKQPU��*QYGXGT��KV�KU�WPNKMGN[�VJCV�VJG�HWVWTG�YKNN�RTGEKUGN[�OCVEJ�
QWT�RTQLGEVKQPU��NGCFKPI�VQ�WPEGTVCKPV[�KP�VJG�HQTGECUV��6JWU��VJG�UKPING�pTGHGTGPEGq�NKPG�UJQWNF�DG�WPFGTUVQQF�
VQ�TGRTGUGPV�QPG�RQUUKDNG�HWVWTG�KP�C�TCPIG�QH�RQUUKDNG�RTGFKEVKQPU��(QT�VJG�5EQRKPI�2NCP�5EGPCTKQ��
2#6*9#;5�WVKNK\GF�KPRWVU�VJCV�CTG�CUUWORVKQPU�GZVGTPCN�VQ�VJG�OQFGN��2#6*9#;5�YCU�RTQXKFGF�RNCWUKDNG�
KPRWVU�UWEJ�CU�GPGTI[�FGOCPF�QXGT�VKOG��VJG�UVCTV�[GCTU�HQT�URGEKƂE�RQNKEKGU��CPF�VJG�RGPGVTCVKQP�TCVGU�QH�
CUUQEKCVGF�VGEJPQNQIKGU��'CEJ�QH�VJG�CUUWORVKQPU�RTQXKFGF�VQ�2#6*9#;5�JCU�UQOG�WPEGTVCKPV[��YJKEJ�KU�CNUQ�
TGƃGEVGF�KP�VJG�TGUWNVU��6JWU��YJKNG�VJG�TGUWNVU�RTGUGPVGF�KP�VJG�5EQRKPI�2NCP�OC[�UGGO�RTGEKUG�FWG�VQ�VJG�
PGGF�HQT�RTGEKUKQP�KP�OQFGN�KPRWVU��VJGUG�TGUWNVU�CTG�GUVKOCVGU��CPF�VJG�WUG�QH�TCPIGU�KP�UQOG�QH�VJG�TGUWNVU�KU�
OGCPV�VQ�ECRVWTG�VJCV�WPEGTVCKPV[�
(WTVJGT��CU�PQVGF�KP�VJG�0QXGODGT���������������6CTIGV�5EQRKPI�2NCP�9QTMUJQR��p#NN�RQNKEKGU�JCXG�C�FGITGG�
QH�WPEGTVCKPV[�CUUQEKCVGF�YKVJ�VJGO�q���#U�VJKU�5EQRKPI�2NCP�KU�OGCPV�VQ�EJCTV�C�RCVJ�VQ�CEJKGXKPI�VJG������
VCTIGV��CFFKVKQPCN�YQTM�YKNN�DG�TGSWKTGF�VQ�HWNN[�FGUKIP�CPF�KORNGOGPV�CP[�RQNKEKGU�KFGPVKƂGF�KP�VJKU�5EQRKPI�
2NCP��&WTKPI�VJG�UWDUGSWGPV�FGXGNQROGPV�QH�RQNKEKGU��%#4$�CPF�QVJGT�5VCVG�CIGPEKGU�YKNN�NGCTP�OQTG�
CDQWV�VGEJPQNQIKGU��EQUV��CPF�JQY�GCEJ�KPFWUVT[�YQTMU�CU�C�OQTG�EQORTGJGPUKXG�GXCNWCVKQP�KU�EQPFWEVGF�
KP�EQQTFKPCVKQP�YKVJ�UVCMGJQNFGTU��)KXGP�VJG�WPEGTVCKPV[�CTQWPF�CUUWORVKQPU�WUGF�KP�OQFGNKPI��CPF�KP�
RGTHQTOCPEG�QPEG�URGEKƂE�RQNKEKGU�CTG�HWNN[�FGUKIPGF�CPF�KORNGOGPVGF��GUVKOCVGU�CUUQEKCVGF�YKVJ�VJG�
5EQRKPI�2NCP�5EGPCTKQ�CTG�NKMGN[�VQ�FKHHGT�HTQO�YJCV�CEVWCNN[�QEEWTU�YJGP�VJG�5EQRKPI�2NCP�KU�KORNGOGPVGF��
1PG�YC[�VQ�OKVKICVG�HQT�VJKU�TKUM�KU�VQ�FGXGNQR�RQNKEKGU�VJCV�ECP�CFCRV�CPF�KPETGCUG�EGTVCKPV[�KP�)*)�GOKUUKQPU�
TGFWEVKQPU��2GTKQFKE�TGXKGYU�QH�RTQITGUU�VQYCTF�CEJKGXKPI�VJG������VCTIGV�CPF�VJG�RGTHQTOCPEG�QH�URGEKƂE�
RQNKEKGU�YKNN�CNUQ�RTQXKFG�QRRQTVWPKVKGU�HQT�VJG�5VCVG�VQ�EQPUKFGT�CP[�EJCPIGU�VQ�GPUWTG�YG�TGOCKP�QP�EQWTUG�
VQ�CEJKGXG�VJG������VCTIGV��6JG�PGGF�HQT�VJKU�RGTKQFKE�TGXKGY�RTQEGUU�YCU�CPVKEKRCVGF�KP�#$�����CU�KV�ECNNU�HQT�
WRFCVGU�VQ�VJG�5EQRKPI�2NCP�CV�NGCUV�QPEG�GXGT[�ƂXG�[GCTU��#FFKVKQPCN�KPHQTOCVKQP�QP�VJG�WPEGTVCKPV[�CPCN[UGU�
EQPFWEVGF�KP�VJG�FGXGNQROGPV�QH�VJKU�5EQRKPI�2NCP�KU�NQECVGF�KP�#RRGPFKZ�'�

��� $WUJPGNN��,COGU��'EQPQOKE�/QFGNKPI�CPF�'PXKTQPOGPVCN�2QNKE[�%JQKEG��2QYGT2QKPV��&GRCTVOGPV�QH�'EQPQOKEU��7PKXGTUKV[� 
� QH�%CNKHQTPKC��&CXKU��www.arb.ca.gov/cc/scopingplan/meetings/110716/bushnellpresentation.pdf 
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Policy Analysis of Scoping Plan Scenario

6JG�HQNNQYKPI�MG[�ETKVGTKC�YGTG�EQPUKFGTGF�YJKNG�GXCNWCVKPI�RQVGPVKCN�RQNKEKGU�DG[QPF�VJG�MPQYP�
EQOOKVOGPVU��6JG�TGUWNVU�QH�VJG�GEQPQOKE�CPCN[UKU�
RTGUGPVGF�KP�%JCRVGT����YGTG�CNUQ�KORQTVCPV�KP�VJG�
FGUKIP�QH�VJKU�5EQRKPI�2NCP�

• Ensure the State achieves the 2030 target.�6JG�UVTCVGI[�OWUV�GPUWTG�VJCV�)*)�GOKUUKQPU� 
� TGFWEVKQPU�QEEWT�CPF�CTG�UWHƂEKGPV�VQ�CEJKGXG�VJG������VCTIGV�
• 2TQXKFG�CKT�SWCNKV[�EQ�DGPGƂVU��#P�KORQTVCPV�EQPEGTP�HQT�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�KU� 
� HQT�CP[�5EQRKPI�2NCP�VQ�RTQXKFG�CKT�SWCNKV[�EQ�DGPGƂVU�
• Prioritize rules and regulations for direct GHG reductions.�#$�����TGSWKTGU�%#4$�KP�FGXGNQRKPI� 
� VJKU�5EQRKPI�2NCP�VQ�RTKQTKVK\G�GOKUUKQPU�TGFWEVKQPU�TWNGU�CPF�TGIWNCVKQPU�VJCV�TGUWNV�KP�FKTGEV� 
� GOKUUKQPU�TGFWEVKQPU�CV�NCTIG�UVCVKQPCT[�UQWTEGU�QH�)*)�GOKUUKQPU�UQWTEGU�CPF�FKTGEV� 
� GOKUUKQPU�TGFWEVKQPU�HTQO�OQDKNG�UQWTEGU�
• Provide protection against emissions leakage.�4GSWKTG�CP[�RQNKEKGU�VQ�CEJKGXG�VJG�UVCVGYKFG�NKOKVU� 
� VQ�OKPKOK\G�GOKUUKQPU�NGCMCIG�VQ�VJG�GZVGPV�RQUUKDNG��'OKUUKQPU�NGCMCIG�ECP�QEEWT�YJGP�RTQFWEVKQP� 
� OQXGU�QWV�QH�UVCVG��UQ�VJGTG�CRRGCTU�VQ�DG�C�TGFWEVKQP�KP�%CNKHQTPKCoU�GOKUUKQPU��DWV�VJG�RTQFWEVKQP� 
� CPF�GOKUUKQPU�JCXG�LWUV�OQXGF�GNUGYJGTG��6JKU�NQUU�KP�RTQFWEVKQP�OC[�DG�CUUQEKCVGF�YKVJ�NQUU� 
� KP�LQDU�CPF�FGETGCUGU�KP�VJG�5VCVGoU�ITQUU�FQOGUVKE�RTQFWEV�
)&2��CPF�EQWNF�RQVGPVKCNN[�KPETGCUG� 
� INQDCN�)*)�GOKUUKQPU�KH�VJG�RTQFWEVKQP�OQXGU�VQ�C�NGUU�GHƂEKGPV�HCEKNKV[�QWVUKFG�QH�%CNKHQTPKC�
• Develop greenhouse gas reduction programs that can be readily exported to other  
 jurisdictions.�%WTTGPVN[��%CNKHQTPKCoU�%CR�CPF�6TCFG�2TQITCO�KU�NKPMGF�YKVJ�3WÅDGEoU� 
� RTQITCO�CPF�KU�UEJGFWNGF�VQ�NKPM�YKVJ�1PVCTKQoU�ECR�CPF�VTCFG�RTQITCO�DGIKPPKPI� 
� KP�������#V�VJG�UCOG�VKOG��%CNKHQTPKCoU�CODKVKQWU�RQNKEKGU�UWEJ�CU�VJG�425��.%(5��CPF� 
� #FXCPEGF�%NGCP�%CTU�JCXG�TGUWNVGF�KP�QVJGT�TGIKQPU�CFQRVKPI�UKOKNCT�RTQITCOU�
• Minimize costs and increase investment in disadvantaged and low-income communities, and  
 low-income households.�%WTTGPVN[��%CR�CPF�6TCFG�CWEVKQP�RTQEGGFU�HTQO�VJG�UCNG�QH�5VCVG� 
� QYPGF�CNNQYCPEGU�CTG�CRRTQRTKCVGF�HQT�C�XCTKGV[�QH�RTQITCOU�VQ�TGFWEG�)*)U��CPF�RTQXKFG�QVJGT� 
� GPXKTQPOGPVCN��JGCNVJ�CPF�GEQPQOKE�DGPGƂVU�KPENWFKPI�LQD�ETGCVKQP�CPF�GEQPQOKE�FGXGNQROGPV�� 
� 7PFGT�#$�������C�OKPKOWO�QH����RGTEGPV�QH�VJG�RTQEGGFU�CTG�VQ�DG�KPXGUVGF�KP�RTQLGEVU�NQECVGF� 
� KP�CPF�DGPGƂVKPI�FKUCFXCPVCIGF�EQOOWPKVKGU��YKVJ�CP�CFFKVKQPCN�OKPKOWO����RGTEGPV�VQ�RTQLGEVU� 
� KP�NQY�KPEQOG�EQOOWPKVKGU��CPF�NQY�KPEQOG�JQWUGJQNFU��+V�KU�KORQTVCPV�VQ�WPFGTUVCPF�KH�VJG� 
� UVTCVGI[�YKNN�TGSWKTG�QT�TGUWNV�KP�HWPFKPI�VQ�UWRRQTV�VJGUG�)*)�TGFWEVKQPU�CPF�CUUQEKCVGF�DGPGƂVU�
• Avoid or minimize the impacts of climate change on public health by continuing reductions in  
 GHGs.�%NKOCVG�EJCPIG�JCU�VJG�RQVGPVKCN�VQ�UKIPKƂECPVN[�KORCEV�RWDNKE�JGCNVJ��KPENWFKPI�KPETGCUGU� 
� KP�JGCV�KNNPGUU�CPF�FGCVJ��CKT�RQNNWVKQP�TGNCVGF�GZCEGTDCVKQP�QH�ECTFKQXCUEWNCT�CPF�TGURKTCVQT[� 
� FKUGCUGU��KPLWT[�CPF�NQUU�QH�NKHG�FWG�VQ�UGXGTG�UVQTOU�CPF�ƃQQFKPI��KPETGCUGF�XGEVQT�DQTPG�CPF� 
� YCVGT�DQTPG�FKUGCUGU��CPF�UVTGUU�CPF�OGPVCN�VTCWOC�FWG�VQ�GZVTGOG�YGCVJGT�TGNCVGF�ECVCUVTQRJGU�
• 2TQXKFG�EQORNKCPEG�ƃGZKDKNKV[��(NGZKDKNKV[�KU�KORQTVCPV�CU�KV�CNNQYU�GCEJ�TGIWNCVGF�GPVKV[� 
� VJG�CDKNKV[�VQ�RWTUWG�KVU�QYP�RCVJ�VQYCTF�EQORNKCPEG�KP�C�YC[�VJCV�YQTMU�DGUV�HQT�KVU� 
� DWUKPGUU�OQFGN��(NGZKDKNKV[�CNUQ�CEMPQYNGFIGU�VJCV�TGIWNCVQT[�CIGPEKGU�OC[�PQV�JCXG�C� 
� EQORNGVG�RKEVWTG�QH�CNN�CXCKNCDNG�NQY�EQUV�EQORNKCPEG�OGEJCPKUOU�QT�QRRQTVWPKVKGU�GXGP� 
� CETQUU�VJG�UCOG�UGEVQT��+P�CFFKVKQP��WPFGT�#$����CPF�#$������VJG�UVTCVGI[�VQ�TGFWEG�)*)U� 
� TGSWKTGU�EQPUKFGTCVKQP�QH�EQUV�GHHGEVKXGPGUU��YJKEJ�EQORNKCPEG�ƃGZKDKNKV[�RTQXKFGU�
• Support the Clean Power Plan and other federal climate programs.�%CNKHQTPKC�YKNN�EQPVKPWG�VQ� 
� UWRRQTV�CIITGUUKXG�HGFGTCN�CEVKQP��CU�YGNN�CU�VQ�FGHGPF�GZKUVKPI�RTQITCOU�NKMG�VJG�%NGCP�2QYGT�2NCP�� 
� YJKEJ�KU�VJG�OQUV�RTQOKPGPV�HGFGTCN�ENKOCVG�TGIWNCVKQP�CRRNKECDNG�VQ�UVCVKQPCT[�UQWTEGU��6JG�7�5�� 
� 5WRTGOG�%QWTV�JCU�TGRGCVGFN[�EQPƂTOGF�VJCV�HGFGTCN�ITGGPJQWUG�ICU�TGIWNCVKQP�OWUV�OQXG�HQTYCTF� 
� WPFGT�VJG�HGFGTCN�%NGCP�#KT�#EV��UQ�KV�KU�KORQTVCPV�VQ�GPUWTG�VJCV�%CNKHQTPKCoU�RTQITCOU�ECP�UWRRQTV� 
� HGFGTCN�EQORNKCPEG�CU�YGNN��#NVJQWIJ�EQPVKPWKPI�NKVKICVKQP�JCU�UVC[GF�EGTVCKP�%NGCP�2QYGT�2NCP� 
� FGCFNKPGU�KP�VJG�PGCT�VGTO��CPF�7�5��'2#�JCU�RTQRQUGF�VQ�TGEQPUKFGT�CURGEVU�QH�VJG�TWNG�CU� 
� KUUWGF��VJG�%NGCP�2QYGT�2NCP�TGOCKPU�VJG�NCY�QH�VJG�NCPF��%CNKHQTPKC�KU�XKIQTQWUN[�FGHGPFKPI� 
� VJKU�KORQTVCPV�RTQITCO��CPF�KU�EQPVKPWKPI�VQ�UWRRQTV�HGFGTCN�ENKOCVG�TGIWNCVKQP�CU�KU�TGSWKTGF� 
� D[�NCY��7�5�'2#�CNUQ�JCU�C�NGICN�QDNKICVKQP�VQ�KORNGOGPV�)*)�EQPVTQNU�HQT�RQYGT�RNCPVU��GXGP� 
� KH�KV�RTQRQUGU�VQ�CNVGT�VJG�HQTO�QH�VJQUG�EQPVTQNU�KP�VJG�HWVWTG��6JGTGHQTG��VJG�%NGCP�2QYGT�2NCP� 
� CPF�QVJGT�HGFGTCN�GHHQTVU�CTG�KORQTVCPV�EQPUKFGTCVKQPU�HQT�VJKU�5EQRKPI�2NCP��9KVJ�TGICTF�VQ�VJG� 
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� %NGCP�2QYGT�2NCP��%CNKHQTPKC�RQYGT�RNCPVU�CTG�GZRGEVGF�VQ�DG�YKVJKP�VJGKT�NKOKVU�CU�UGV�HQTVJ�D[� 
� VJG�5VCVGoU�EQORNKCPEG�RNCP��YJKEJ�YCU�CRRTQXGF�D[�%#4$�QP�,WN[�����������*QYGXGT��VJG�5VCVG� 
� UVKNN�PGGFU�C�OGEJCPKUO�VQ�GPUWTG�VJG�GOKUUKQPU�HQT�VJG�EQXGTGF�GNGEVTKEKV[�IGPGTCVKPI�RNCPVU� 
� FQ�PQV�GZEGGF�VJG�HGFGTCN�NKOKVU��6JKU�OGEJCPKUO�OWUV�DG�HGFGTCNN[�GPHQTEGCDNG�YKVJ�TGICTF� 
� VQ�VJG�CHHGEVGF�RQYGT�RNCPVU��CPF�NKOKV�VJGKT�GOKUUKQPU�KP�CEEQTFCPEG�YKVJ�VJG�HGFGTCN�NKOKV�

6CDNG���WUGU�VJG�ETKVGTKC�NKUVGF�CDQXG�VQ�CUUGUU�VJG�5EQRKPI�2NCP�5EGPCTKQ��6JKU�CUUGUUOGPV�KU�DCUGF�QP�%#4$�
UVCHH�GXCNWCVKQP�CU�YGNN�CU�VJG�CPCN[UGU�FGUETKDGF�KP�%JCRVGT���

table 4: poliCy assessment oF the sCoping plan

Criteria Details

'PUWTG�VJG�5VCVG�#EJKGXGU�VJG������6CTIGV

• +PEQTRQTCVGU�GZKUVKPI�CPF�PGY�EQOOKVOGPVU�VQ�TGFWEG�GOKUUKQPU�HTQO�CNN�UGEVQTU
• 6JG�%CR�CPF�6TCFG�2TQITCO�UECNGU�VQ�GPUWTG�TGFWEVKQPU�CTG�CEJKGXGF��GXGP�KH� 
� QVJGT�RQNKEKGU�FQ�PQV�CEJKGXG�VJGO��6JKU�KU�RCTVKEWNCTN[�ETKVKECN�IKXGP�VJG�WPEGTVCKPV[� 
� KPJGTGPV�KP�DQVJ�%#4$oU�GOKUUKQP�HQTGECUV�CPF�KVU�GUVKOCVG�QH�HWVWTG�TGIWNCVKQPU�

2TQXKFG�#KT�3WCNKV[�%Q�$GPGƂVU

• 4GFWEGF�HQUUKN�HWGN�WUG�CPF�KPETGCUGF�GNGEVTKƂECVKQP�
KPENWFKPI�RNWI�KP�J[DTKF� 
� GNGEVTKE��DCVVGT[�GNGEVTKE��CPF�J[FTQIGP�HWGN�EGNN�XGJKENGU��HTQO�RQNKEKGU�UWEJ� 
� CU�VJG�/QDKNG�5QWTEG�5VTCVGI[��GPJCPEGF�.%(5�CPF�425��GPGTI[�GHƂEKGPE[��CPF� 
� NCPF�EQPUGTXCVKQP�YKNN�NKMGN[�TGFWEG�ETKVGTKC�RQNNWVCPVU�CPF�VQZKE�CKT�EQPVCOKPCPVU�
• 6JG�%CR�CPF�6TCFG�2TQITCO�YKNN�GPUWTG�)*)�GOKUUKQPU�TGFWEVKQPU�YKVJKP� 
� %CNKHQTPKC�VJCV�OC[�TGFWEG�ETKVGTKC�RQNNWVCPVU�CPF�VQZKE�CKT�EQPVCOKPCPVU�

2TKQTKVK\G�4WNGU�CPF�4GIWNCVKQPU�HQT�&KTGEV�
)*)�4GFWEVKQPU

• #FXCPEGF�%NGCP�%CTU�TGIWNCVKQPU�TGSWKTG�TGFWEVKQP�KP�VJG�NKIJV�FWV[�XGJKENG�UGEVQT�
• 'PJCPEGF�.%(5�TGSWKTGU�TGFWEVKQPU�KP�NKIJV�FWV[�CPF�JGCX[�FWV[�VTCPURQTVCVKQP�
• 5$������425��CPF�GPGTI[�GHƂEKGPE[�YKNN�TGFWEG�VJG�PGGF�HQT�HQUUKN�RQYGT�IGPGTCVKQP�
• 6JG�%CR�CPF�6TCFG�2TQITCO�EQPUVTCKPU�CPF�TGFWEGU�GOKUUKQPU�CETQUU� 
� CRRTQZKOCVGN[����RGTEGPV�QH�%CNKHQTPKC�)*)�GOKUUKQPU�
• 5$������CPF�VJG�5JQTV�NKXGF�%NKOCVG�2QNNWVCPV�4GFWEVKQP�5VTCVGI[�TGSWKTG� 
� TGFWEVKQPU�KP�VJG�CITKEWNVWTCN��EQOOGTEKCN��TGUKFGPVKCN��KPFWUVTKCN��CPF� 
� GPGTI[�UGEVQTU�

2TQVGEV�#ICKPUV�'OKUUKQPU�.GCMCIG • (TGG�CNNQYCPEG�CNNQECVKQP�VQ�OKPKOK\G�NGCMCIG��YJGTG�UWRRQTVGF�D[�TGUGCTEJ�

&GXGNQR�)*)�4GFWEVKQP�2TQITCOU�VJCV�ECP�
DG�4GCFKN[�'ZRQTVGF�VQ�1VJGT�,WTKUFKEVKQPU

• 5WRRQTVU�GZKUVKPI�CPF�HWVWTG�NKPMCIGU��CNNQYU�HQT�NCTIGT�)*)�GOKUUKQPU�TGFWEVKQPU� 
� YQTNFYKFG�VJTQWIJ�EQNNCDQTCVKXG�TGIKQPCN�GHHQTVU�
• 2TQXKFGU�NGCFGTUJKR�QP�JQY�VQ�KPVGITCVG�UJQTV�NKXGF�ENKOCVG�RQNNWVCPVU�KPVQ�VJG� 
� DTQCFGT�ENKOCVG�OKVKICVKQP�RTQITCO�

/KPKOK\G�%QUVU�CPF�+PXGUV�KP�&KUCFXCPVCIGF�
CPF�.QY�+PEQOG�%QOOWPKVKGU��CPF� 
.QY�+PEQOG�*QWUGJQNFU

• %QPVKPWG�VQ�HWPF�RTQITCOU�CPF�RTQLGEVU�VJCV�TGFWEG�)*)U�CPF�OGCPKPIHWNN[� 
� DGPGƂV�FKUCFXCPVCIGF�CPF�NQY�KPEQOG�EQOOWPKVKGU�CPF�NQY�KPEQOG�JQWUGJQNFU� 
� VJTQWIJ�VJG�)TGGPJQWUG�)CU�4GFWEVKQP�(WPF�

#XQKF�QT�/KPKOK\G�VJG�+ORCEVU�QH�%NKOCVG�
%JCPIG�QP�2WDNKE�*GCNVJ

• 4GFWEGU�)*)U�CPF�RTQXKFGU�NGCFGTUJKR�PCVKQPCNN[�CPF�KPVGTPCVKQPCNN[�HQT� 
� ENKOCVG�CEVKQP�
• 2TQXKFGU�HWPFKPI�HQT�RTQITCOU�UWEJ�CU�JQOG�YGCVJGTK\CVKQP�HQEWUGF�QP� 
� FKUCFXCPVCIGF�EQOOWPKVKGU��VQ�OKVKICVG�RQVGPVKCN�EQUV�KORCEVU�

%QORNKCPEG�(NGZKDKNKV[
• 4GIWNCVGF�UQWTEGU�UGNH�KFGPVKH[�CPF�KORNGOGPV�UQOG�)*)�GOKUUKQPU�TGFWEVKQPU� 
� CEVKQPU��DG[QPF�VJQUG�CNTGCF[�TGSWKTGF�VQ�EQORN[�YKVJ�CFFKVKQPCN�RTGUETKRVKXG� 
� OGCUWTGU�

5WRRQTV�VJG�%NGCP�2QYGT�2NCP�CPF� 
QVJGT�(GFGTCN�%NKOCVG�2TQITCOU�

• 2QUV������%CR�CPF�6TCFG�2TQITCO�ECP�DG�WUGF�VQ�EQORN[�YKVJ�VJG�%NGCP� 
� 2QYGT�2NCP�
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Programs for Air Quality Improvement in California

(QT�JCNH�C�EGPVWT[��%#4$�JCU�DGGP�C�NGCFGT�KP�OGCUWTKPI��GXCNWCVKPI��CPF�TGFWEKPI�UQWTEGU�QH�CKT�RQNNWVKQP�
VJCV�KORCEV�RWDNKE�JGCNVJ��+VU�CKT�RQNNWVKQP�RTQITCOU�JCXG�DGGP�CFCRVGF�HQT�PCVKQPCN�RTQITCOU�CPF�GOWNCVGF�
KP�QVJGT�EQWPVTKGU��5KIPKƂECPV�RTQITGUU�JCU�DGGP�OCFG�KP�TGFWEKPI�FKGUGN�RCTVKEWNCVG�OCVVGT�
2/���YJKEJ�
KU�C�FGUKIPCVGF�VQZKE�CKT�EQPVCOKPCPV��CPF�OCP[�QVJGT�JC\CTFQWU�CKT�RQNNWVCPVU��%#4$�RCTVPGTU�YKVJ�NQECN�
CKT�FKUVTKEVU�VQ�CFFTGUU�UVCVKQPCT[�UQWTEG�GOKUUKQPU�CPF�CFQRVU�CPF�KORNGOGPVU�5VCVG�NGXGN�TGIWNCVKQPU�VQ�
CFFTGUU�UQWTEGU�QH�ETKVGTKC�CPF�VQZKE�CKT�RQNNWVKQP��KPENWFKPI�OQDKNG�UQWTEGU��6JG�MG[�CKT�SWCNKV[�UVTCVGIKGU�
DGKPI�KORNGOGPVGF�D[�%#4$�KPENWFG�VJG�HQNNQYKPI�

• State Implementation Plans (SIPs).72�6JGUG�EQORTGJGPUKXG�RNCPU�FGUETKDG�JQY�CP�CTGC�YKNN� 
� CVVCKP�PCVKQPCN�CODKGPV�CKT�SWCNKV[�UVCPFCTFU�D[�FGCFNKPGU�GUVCDNKUJGF�D[�VJG�HGFGTCN�%NGCP� 
� #KT�#EV��5+2U�CTG�C�EQORKNCVKQP�QH�PGY�CPF�RTGXKQWUN[�UWDOKVVGF�RNCPU��RTQITCOU��CKT�FKUVTKEV� 
� TWNGU��5VCVG�TGIWNCVKQPU��CPF�HGFGTCN�EQPVTQNU�FGUKIPGF�VQ�CEJKGXG�VJG�GOKUUKQPU�TGFWEVKQPU� 
� PGGFGF�HTQO�OQDKNG�UQWTEGU��HWGNU��UVCVKQPCT[�UQWTEGU��CPF�EQPUWOGT�RTQFWEVU��1P�/CTEJ� 
� ����������%#4$�CFQRVGF�VJG�4GXKUGF�2TQRQUGF������5VCVG�5VTCVGI[�HQT�VJG�5+2��FGUETKDKPI�VJG� 
� EQOOKVOGPVU�PGEGUUCT[�VQ�OGGV�HGFGTCN�Q\QPG�CPF�2/����UVCPFCTFU�QXGT�VJG�PGZV����[GCTU�
• Diesel Risk Reduction Plan.73�6JG�RNCP��CFQRVGF�D[�%#4$�KP�5GRVGODGT�������QWVNKPGF���� 
� TGEQOOGPFGF�EQPVTQN�OGCUWTGU�VQ�TGFWEG�VJG�TKUMU�CUUQEKCVGF�YKVJ�FKGUGN�2/�CPF�CEJKGXG�C�IQCN�QH� 
� ���RGTEGPV�2/�TGFWEVKQP�D[������CPF����RGTEGPV�D[�������5KPEG�������%#4$�JCU�CFQRVGF� 
� TGIWNCVKQPU�VQ�TGFWEG�UOQI�HQTOKPI�RQNNWVCPVU�CPF�FKGUGN�2/�HTQO�OQDKNG�XGJKENGU�CPF� 
� GSWKROGPV�
G�I���VTWEMU��DWUGU��NQEQOQVKXGU��VTCEVQTU��ECTIQ�JCPFNKPI�GSWKROGPV��EQPUVTWEVKQP� 
� GSWKROGPV��OCTKPG�XGUUGNU��VTCPURQTV�TGHTKIGTCVKQP�WPKVU���UVCVKQPCT[�GPIKPGU�CPF�RQTVCDNG� 
� GSWKROGPV�
G�I���GOGTIGPE[�UVCPFD[�IGPGTCVQTU��RTKOG�IGPGTCVQTU��CITKEWNVWTCN�KTTKICVKQP� 
� RWORU��RQTVCDNG�IGPGTCVQTU���CPF�FKGUGN�HWGNU��&KGUGN�2/�CEEQWPVU�HQT�CRRTQZKOCVGN[���� 
� RGTEGPV�QH�VJG�EWTTGPV�GUVKOCVGF�KPJCNCVKQP�ECPEGT�TKUM�HQT�DCEMITQWPF�CODKGPV�CKT����%#4$� 
� UVCHH�EQPVKPWGU�VQ�YQTM�VQ�KORTQXG�KORNGOGPVCVKQP�CPF�GPHQTEGOGPV�GHHQTVU�CPF�GZCOKPG� 
� PGGFGF�COGPFOGPVU�VQ�KPETGCUG�VJG�EQOOWPKV[�JGCNVJ�DGPGƂVU�QH�VJGUG�EQPVTQN�OGCUWTGU�
• Sustainable Freight Action Plan.75�6JKU�LQKPV�CIGPE[�UVTCVGI[�YCU�FGXGNQRGF�KP�TGURQPUG�VQ� 
� )QXGTPQToU�'ZGEWVKXG�1TFGT�$�������VQ�KORTQXG�HTGKIJV�GHƂEKGPE[��VTCPUKVKQP�VQ�\GTQ�GOKUUKQP� 
� VGEJPQNQIKGU��CPF�KPETGCUG�VJG�EQORGVKVKXGPGUU�QH�%CNKHQTPKCoU�HTGKIJV�U[UVGO��6JG�VTCPUKVKQP� 
� QH�VJG�HTGKIJV�VTCPURQTV�U[UVGO�KU�GUUGPVKCN�VQ�UWRRQTV�VJG�5VCVGoU�GEQPQOKE�FGXGNQROGPV� 
� KP�VJG�EQOKPI�FGECFGU�CPF�TGFWEG�CKT�RQNNWVKQP�CHHGEVKPI�OCP[�%CNKHQTPKC�EQOOWPKVKGU�
• AB 32 Scoping Plan.76�6JKU�EQORTGJGPUKXG�UVTCVGI[�KU�WRFCVGF�CV�NGCUV� 
� GXGT[�ƂXG�[GCTU�CPF�KU�FGUKIPGF�VQ�CEJKGXG�VJG�5VCVGoU�ENKOCVG�IQCNU��YJKEJ� 
� KPENWFGU�OGCUWTGU�VJCV�CEJKGXG�CKT�RQNNWVCPV�TGFWEVKQP�EQ�DGPGƂVU�
• AB 1807.77�#$������
6CPPGT��������ETGCVGF�%CNKHQTPKCoU�RTQITCO�VQ�TGFWEG�GZRQUWTG�VQ�CKT�VQZKEU�� 
� %#4$�WUGU�C�EQORTGJGPUKXG�RTQEGUU�VQ�RTKQTKVK\G�VJG�KFGPVKƂECVKQP�QH�UWDUVCPEGU�VJCV�RQUG�VJG� 
� ITGCVGUV�JGCNVJ�VJTGCV�CPF�VQ�FGXGNQR�CKTDQTPG�VQZKE�EQPVTQN�OGCUWTGU�VQ�TGFWEG�VJQUG�GZRQUWTGU�� 
� %#4$�JCU�TGFWEGF�RWDNKE�GZRQUWTG�VQ�VQZKE�CKT�EQPVCOKPCPVU�
6#%U��VJTQWIJ�EQPVTQN�QH�OQVQT� 
� XGJKENGU��HWGNU��EQPUWOGT�RTQFWEVU��CPF�UVCVKQPCT[�UQWTEGU��KPENWFKPI�CFQRVKPI�EQPVTQN�OGCUWTGU�HQT� 

��� %#4$��������%CNKHQTPKC�5VCVG�+ORNGOGPVCVKQP�2NCPU��www.arb.ca.gov/planning/sip/sip.htm
��� %#4$��������(KPCN�&KGUGN�4KUM�4GFWEVKQP�2NCP�YKVJ�#RRGPFKEGU��www.arb.ca.gov/diesel/documents/rrpapp.htm 
��� %#4$�CPF�%CNKHQTPKC�#KT�2QNNWVKQP�%QPVTQN�1HƂEGTU�#UUQEKCVKQP��������4KUM�/CPCIGOGPV�)WKFCPEG�HQT�5VCVKQPCT[�5QWTEGU�QH�#KT� 
� 6QZKEU��,WN[�����www.arb.ca.gov/toxics/rma/rmgssat.pdf 
��� %#4$��������5WUVCKPCDNG�(TGKIJV�6TCPURQTV��www.arb.ca.gov/gmp/sfti/sfti.htm 
��� %#4$��������#$����5EQRKPI�2NCP��www.arb.ca.gov/cc/scopingplan/scopingplan.htm 
��� %#4$��������%CNKHQTPKC�#KT�6QZKEU�2TQITCO�s�$CEMITQWPF��www.arb.ca.gov/toxics/background.htm 

%JCRVGT��
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� KPFWUVTKCN�UQWTEGU�
G�I���RGTEJNQTQGVJ[NGPG�KP�CWVQOQVKXG�RTQFWEVU��JGZCXCNGPV�EJTQOKWO�HTQO�EQQNKPI� 
� VQYGTU��CWVQOQVKXG�EQCVKPIU�CPF�RNCVKPI��GVJ[NGPG�QZKFG�HTQO�UVGTKNK\GTU�CPF�CGTCVQTU��FKQZKPU�HTQO� 
� OGFKECN�YCUVG�KPEKPGTCVQTU��RGTEJNQTQGVJ[NGPG�HTQO�FT[�ENGCPGTU��ECFOKWO�HTQO�OGVCN�OGNVKPI��
• AB 2588 Air Toxics “Hot Spots” Program.78�6JG�*QV�5RQVU�2TQITCO�UWRRNGOGPVU�VJG�#$� 
� �����RTQITCO�D[�TGSWKTKPI�C�UVCVGYKFG�CKT�VQZKEU�KPXGPVQT[��KFGPVKƂECVKQP�QH�HCEKNKVKGU�JCXKPI� 
� NQECNK\GF�KORCEVU��PQVKƂECVKQP�QH�PGCTD[�TGUKFGPVU�GZRQUGF�VQ�C�UKIPKƂECPV�JGCNVJ�TKUM��CPF� 
� HCEKNKV[�TKUM�OCPCIGOGPV�RNCPU�VQ�TGFWEG�VJQUG�UKIPKƂECPV�TKUMU�VQ�CEEGRVCDNG�NGXGNU�
• AB 617 Community Air Protection Program.�6QIGVJGT�YKVJ�VJG�GZVGPUKQP�QH�VJG�%CR�CPF�6TCFG� 
� 2TQITCO�CPF�KP�TGEQIPKVKQP�QH�QPIQKPI�CKT�SWCNKV[�EJCNNGPIGU��%CNKHQTPKC�JCU�EQOOKVVGF�VQ�GZRCPF�KVU� 
� ETKVGTKC�CPF�VQZKE�GOKUUKQPU�TGFWEVKQPU�GHHQTVU�VJTQWIJ�VJG�RWTUWKV�QH�C�OWNVKRTQPIGF� 
� CRRTQCEJ�VQ�TGFWEG�NQECNK\GF�CKT�RQNNWVKQP�CPF�CFFTGUU�EQOOWPKV[�GZRQUWTG�� 
� HTCOGF�D[�TGEGPVN[�UKIPGF�PGY�NGIKUNCVKQP��#$�����
%��)CTEKC���������#$�����QWVNKPGU� 
� CEVKQPU�KP�ƂXG�EQTG�CTGCU��VQ�DG�EQORNGVGF�KP�VJG������VQ������VKOGHTCOG��VQ�TGFWEG� 
� ETKVGTKC�CPF�VQZKE�GOKUUKQPU�KP�VJG�OQUV�JGCXKN[�KORCEVGF�CTGCU�QH�VJG�5VCVG�

• Community-scale air monitoring.�#ODKGPV�CKT�OQPKVQTKPI�KU�PGGFGF�VQ�GXCNWCVG�VJG� 
� UVCVWU�QH�VJG�CVOQURJGTG�EQORCTGF�VQ�ENGCP�CKT�UVCPFCTFU�CPF�JKUVQTKECN�FCVC��/QPKVQTKPI� 
� JGNRU�KFGPVKH[�CPF�RTQƂNG�CKT�RQNNWVKQP�UQWTEGU��CUUGUU�GOGTIKPI�OGCUWTGOGPV�OGVJQFU�� 
� EJCTCEVGTK\G�VJG�FGITGG�CPF�GZVGPV�QH�CKT�RQNNWVKQP��CPF�VTCEM�RTQITGUU�QH�GOKUUKQPU�TGFWEVKQPU� 
� CEVKXKVKGU��#$�����TGSWKTGU�C�UVCVGYKFG�CUUGUUOGPV�QH�VJG�EWTTGPV�CKT�OQPKVQTKPI�PGVYQTM�CPF� 
� KFGPVKƂECVKQP�QH�RTKQTKV[�NQECVKQPU�YJGTG�EQOOWPKV[�NGXGN�CKT�OQPKVQTKPI�YKNN�DG�FGRNQ[GF�
• Statewide Strategy to reduce air pollutants impacting communities.�%#4$�YKNN� 
� KFGPVKH[�NQECVKQPU�YKVJ�JKIJ�EWOWNCVKXG�GZRQUWTG�VQ�ETKVGTKC�CPF�VQZKE�RQNNWVCPVU��VJG� 
� UQWTEGU�EQPVTKDWVKPI�VQ�VJQUG�GZRQUWTGU��CPF�UGNGEV�NQECVKQPU�VJCV�YKNN�DG�TGSWKTGF� 
� VQ�FGXGNQR�C�EQOOWPKV[�CEVKQP�RNCP�VQ�TGFWEG�RQNNWVCPVU�VQ�CEEGRVCDNG�NGXGNU�
• %QOOWPKV[�#EVKQP�2NCPU�VQ�TGFWEG�GOKUUKQPU�KP�KFGPVKƂGF�EQOOWPKVKGU��*KIJ�RTKQTKV[� 
� NQECVKQPU�KFGPVKƂGF�KP�VJG�5VCVGYKFG�5VTCVGI[�YKNN�PGGF�VQ�RTGRCTG�C�EQOOWPKV[�CEVKQP� 
� RNCP�VJCV�KPENWFGU�GOKUUKQPU�TGFWEVKQPU�VCTIGVU��OGCUWTGU��CPF�CP�KORNGOGPVCVKQP� 
� VKOGNKPG��6JG�RNCP�YKNN�DG�UWDOKVVGF�VQ�%#4$�HQT�TGXKGY�CPF�CRRTQXCN�
• #EEGNGTCVGF�TGVTQƂVU�CPF�VGEJPQNQI[�ENGCTKPIJQWUG��6JKU�GHHQTV�YKNN�HQEWU�QP�UVCVKQPCT[� 
� UQWTEG�GSWKROGPV�CV�%CR�CPF�6TCFG�HCEKNKVKGU�VJCV��CU�QH�������JCXG�PQV�DGGP�TGVTQƂVVGF� 
� YKVJ�$#4%6�NGXGN�GOKUUKQP�EQPVTQNU�HQT�PQPCVVCKPOGPV�RQNNWVCPVU��+P�CFFKVKQP��ETGCVKQP� 
� QH�C�UVCVGYKFG�ENGCTKPIJQWUG�VJCV�KFGPVKƂGU�$#%6�CPF�$#4%6�VGEJPQNQIKGU�CPF�GOKUUKQP� 
� NGXGNU�HQT�ETKVGTKC�RQNNWVCPVU�CPF�6#%U�YKNN�DG�FGXGNQRGF�VQ�CUUKUV�VJG�CKT�FKUVTKEVU�YKVJ�VJG� 
� $#4%6�GXCNWCVKQP�CPF�KFGPVKH[�CXCKNCDNG�GOKUUKQP�EQPVTQNU�HQT�VJG�5VCVGYKFG�5VTCVGI[�
• Direct reporting of facility emissions data to CARB.�#P�KORTQXGF��UVCPFCTFK\GF�GOKUUKQP�KPXGPVQT[� 
� RTQOQVGU�C�DGVVGT�WPFGTUVCPFKPI�QH�CEVWCN�GOKUUKQPU�CPF�JGNRU�KFGPVKH[�OCLQT�GOKUUKQP�UQWTEGU�� 
� RTKQTKVKGU�HQT�GOKUUKQPU�TGFWEVKQP��CPF�FCVC�ICRU�TGSWKTKPI�HWTVJGT�YQTM��#$�����TGSWKTGU�%#4$� 
� VQ�GUVCDNKUJ�C�WPKHQTO�GOKUUKQP�KPXGPVQT[�U[UVGO�HQT�UVCVKQPCT[�UQWTEGU�QH�ETKVGTKC�RQNNWVCPVU�CPF� 
� 6#%U��&CVC�KPVGITCVKQP�CPF�VTCPURCTGPE[�TGNCVGF�GHHQTVU�CTG�CNTGCF[�TGSWKTGF�D[�#$�����
'��)CTEKC�� 
� ������CPF�WPFGTYC[�CV�%#4$��UQ�VJKU�PGY�VCUM�YKNN�DWKNF�QP�VJGUG�GHHQTVU��/QTGQXGT��KV�KU�ENGCT� 
� VJCV�DGVVGT�FCVC�TGRQTVKPI�KU�PGEGUUCT[�VQ�KFGPVKH[�NQECNK\GF�GZRQUWTG�TKUM�VQ�JCTOHWN�ETKVGTKC�CPF� 
� VQZKE�RQNNWVCPVU�CPF�CEVKQPU�VQ�CFFTGUU�CP[�NQECNK\GF�KORCEVU�OWUV�DG�VCMGP�CU�SWKEMN[�CU�RQUUKDNG�

6Q�UWRRQTV�GHHQTVU�VQ�CFXCPEG�VJG�5VCVGoU�VQZKEU�RTQITCO��VJG�1HƂEG�QH�'PXKTQPOGPVCN�*GCNVJ�*C\CTF�
#UUGUUOGPV�
1'**#��ƂPCNK\GF�C�PGY�JGCNVJ�TKUM�CUUGUUOGPV�OGVJQFQNQI[��#KT�6QZKEU�*QV�5RQVU�2TQITCO�4KUM�
#UUGUUOGPV�)WKFGNKPGU��)WKFCPEG�/CPWCN�HQT�2TGRCTCVKQP�QH�*GCNVJ�4KUM�#UUGUUOGPVU��QP�/CTEJ����������YJKEJ�
WRFCVGU�VJG�RTGXKQWU�XGTUKQP�QH�VJG�IWKFCPEG�OCPWCN�CPF�TGƃGEVU�CFXCPEGU�KP�VJG�ƂGNF�QH�TKUM�CUUGUUOGPV�
CNQPI�YKVJ�GZRNKEKV�EQPUKFGTCVKQP�QH�KPHCPVU�CPF�EJKNFTGP����5WDUGSWGPVN[��%#4$��KP�EQNNCDQTCVKQP�YKVJ�VJG�
%CNKHQTPKC�#KT�2QNNWVKQP�%QPVTQN�1HƂEGTU�#UUQEKCVKQP�
%#2%1#���ƂPCNK\GF�C�4KUM�/CPCIGOGPV�)WKFCPEG�HQT�
5VCVKQPCT[�5QWTEGU�QH�#KT�6QZKEU�HQT�VJG�CKT�FKUVTKEVU�VQ�WUG�VQ�KPEQTRQTCVG�1'**#oU�PGY�JGCNVJ�TKUM�CUUGUUOGPV�
OGVJQFQNQI[�KPVQ�VJGKT�UVCVKQPCT[�UQWTEG�RGTOKVVKPI�CPF�#$������#KT�6QZKEU�*QV�5RQVU�RTQITCOU���

6QIGVJGT��CNN�QH�VJGUG�GHHQTVU�YKNN�TGFWEG�ETKVGTKC�CPF�VQZKEU�GOKUUKQPU�KP�VJG�5VCVG��YKVJ�C�HQEWU�QP�VJG�OQUV�
DWTFGPGF�EQOOWPKVKGU��+P�RCTVKEWNCT��#$�����TGURQPFU�VQ�GPXKTQPOGPVCN�LWUVKEG�EQPEGTPU�VJCV�VJG�%CR�CPF�
��� %#4$��������#$������#KT�6QZKEU�p*QV�5RQVUq�2TQITCO��www.arb.ca.gov/ab2588/ab2588.htm 
��� 1'**#��������0QVKEG�QH�#FQRVKQP�QH�#KT�6QZKEU�*QV�5RQVU�2TQITCO�)WKFCPEG�/CPWCN�HQT�VJG�2TGRCTCVKQP�QH�*GCNVJ�4KUM�#UUGUUOGPVU� 
� ������http://oehha.ca.gov/air/crnr/notice-adoption-air-toxics-hot-spots-program-guidance-manual-preparation-health-risk-0 
�� www.arb.ca.gov/toxics/rma/rmgssat.pdf 
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6TCFG�2TQITCO�FQGU�PQV�HQTEG�NCTIG�)*)�GOKVVGTU�VQ�TGFWEG�CKT�RQNNWVKQP�YJKEJ�TGUWNVU�KP�NQECNK\GF�JGCNVJ�
KORCEVU��2TKQT�VQ�VJG�RCUUCIG�QH�#$������KP�(GDTWCT[�������1'**#�RWDNKUJGF�VJG�ƂTUV�KP�C�UGTKGU�QH�TGRQTVU�
VCUMGF�YKVJ�GXCNWCVKPI�VJG�KORCEVU�QH�%CNKHQTPKCoU�ENKOCVG�EJCPIG�RTQITCOU�QP�FKUCFXCPVCIGF�EQOOWPKVKGU��
6JG�KPKVKCN�TGRQTV�HQEWUGF�QP�VJG�%CR�CPF�6TCFG�2TQITCO����(WVWTG�TGRQTVU�YKNN�HQEWU�QP�VJG�KORCEVU�QH�
QVJGT�ENKOCVG�RTQITCOU�QP�FKUCFXCPVCIGF�EQOOWPKVKGU��6JG�TGRQTV�EQPƂTOU�FKUCFXCPVCIGF�EQOOWPKVKGU�
CTG�HTGSWGPVN[�NQECVGF�ENQUG�VQ�NCTIG�UVCVKQPCT[�CPF�OQDKNG�UQWTEGU�QH�GOKUUKQPU��+V�CNUQ�PQVGU�VJGTG�CTG�
EQORNGZKVKGU�KP�VT[KPI�VQ�EQTTGNCVG�)*)U�YKVJ�ETKVGTKC�CPF�VQZKEU�GOKUUKQPU�CETQUU�KPFWUVT[�CPF�YKVJKP�UGEVQTU��
CNVJQWIJ�RTGNKOKPCT[�FCVC�TGXKGY�UJQYU�VJGTG�OC[�DG�UQOG�RQQT�VQ�OQFGTCVG�EQTTGNCVKQPU�KP�URGEKƂE�KPUVCPEGU��
.CUVN[��VJG�TGRQTV�PQVGF��peVJG�GOKUUKQPU�FCVC�CXCKNCDNG�CV�VJKU�VKOG�FQ�PQV�CNNQY�HQT�C�EQPENWUKXG�CPCN[UKU�q
6YQ�CFFKVKQPCN�TGRQTVU�YGTG�TGNGCUGF�FWTKPI�VJKU�UCOG�RGTKQF�QH�VKOG��C�%CNKHQTPKC�'PXKTQPOGPVCN�,WUVKEG�
#NNKCPEG�
%',#��TGRQTV�HQEWUGF�QP�KFGPVKH[KPI�GSWKV[�KUUWGU�HQT�FKUCFXCPVCIGF�EQOOWPKVKGU�TGUWNVKPI�HTQO�VJG�
KORNGOGPVCVKQP�QH�VJG�%CR�CPF�6TCFG�2TQITCO���CPF�C�TGUGCTEJ�RCRGT�GZCOKPKPI�VJG�SWGUVKQP�QH�YJGVJGT�VJG�
%CR�CPF�6TCFG�2TQITCO�KU�ECWUKPI�OQTG�)*)�GOKUUKQPU�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�YJGP�EQORCTGF�VQ�
QVJGT�TGIKQPU����$QVJ�QH�VJGUG�TGRQTVU�CNUQ�EQPƂTOGF�VJCV�FKUCFXCPVCIGF�EQOOWPKVKGU�CTG�FKURTQRQTVKQPCVGN[�
NQECVGF�ENQUG�VQ�NCTIG�UVCVKQPCT[�CPF�OQDKNG�UQWTEGU�QH�GOKUUKQPU��9JKNG�VJG�%',#�TGRQTV�PQVGF��p(WTVJGT�
TGUGCTEJ�KU�PGGFGF�DGHQTG�ƂTO�RQNKE[�EQPENWUKQPU�ECP�DG�FTCYP�HTQO�VJKU�RTGNKOKPCT[�CPCN[UKU�q�VJG�TGUGCTEJ�
RCRGT��KP�TGHGTGPEG�VQ�)*)U��UVCVGU��p$[�CPF�NCTIG��VJG�CPPWCN�EJCPIG�KP�GOKUUKQPU�CETQUU�FKUCFXCPVCIGF�CPF�
PQP�FKUCFXCPVCIGF�EQOOWPKVKGU�NQQM�UKOKNCT�q
9JKNG�VJG�TGRQTVU�FQ�PQV�RTQXKFG�GXKFGPEG�VJCV�KORNGOGPVCVKQP�QH�VJG�%CR�CPF�6TCFG�2TQITCO�KU�EQPVTKDWVKPI�
VQ�KPETGCUGF�NQECN�CKT�RQNNWVKQP��VJG[�FQ�WPFGTUEQTG�VJG�PGGF�VQ�WUG�CNN�QH�VJG�VQQNU�
G�I���GPJCPEGF�
GPHQTEGOGPV��PGY�TGIWNCVKQPU��VKIJVGT�RGTOKV�NKOKVU��CXCKNCDNG�VQ�VJG�5VCVG�CPF�NQECN�CIGPEKGU�VQ�CEJKGXG�
HWTVJGT�GOKUUKQPU�TGFWEVKQPU�QH�VQZKE�CPF�ETKVGTKC�RQNNWVCPVU�VJCV�CTG�KORCEVKPI�EQOOWPKV[�JGCNVJ��+ORQTVCPVN[��
#$�����RTQXKFGU�C�PGY�HTCOGYQTM�CPF�VQQNU�HQT�%#4$��KP�EQNNCDQTCVKQP�YKVJ�NQECN�CKT�FKUVTKEVU��VQ�FGRNQ[�
HQEWUGF�OQPKVQTKPI�CPF�GPUWTG�ETKVGTKC�CPF�VQZKEU�GOKUUKQPU�TGFWEVKQPU�CV�VJG�5VCVGoU�NCTIGUV�)*)�GOKVVGTU�

AB 197 Measure Analyses

6JKU�UGEVKQP�RTQXKFGU�VJG�TGSWKTGF�#$�����GUVKOCVGU�HQT�VJG�OGCUWTGU�GXCNWCVGF�KP�VJKU�5EQRKPI�2NCP��6JGUG�
GUVKOCVGU�RTQXKFG�KPHQTOCVKQP�QP�VJG�TGNCVKXG�KORCEVU�QH�VJG�GXCNWCVGF�OGCUWTGU�YJGP�EQORCTGF�VQ�GCEJ�
QVJGT��6Q�UWRRQTV�VJG�FGUKIP�QH�C�UWKVG�QH�RQNKEKGU�VJCV�TGUWNV�KP�)*)�TGFWEVKQPU��CKT�SWCNKV[�EQ�DGPGƂVU��CPF�
EQUV�GHHGEVKXG�OGCUWTGU��KV�KU�KORQTVCPV�VQ�WPFGTUVCPF�KH�C�OGCUWTG�YKNN�KPETGCUG�QT�TGFWEG�ETKVGTKC�RQNNWVCPVU�
QT�VQZKE�CKT�EQPVCOKPCPV�GOKUUKQPU��QT�KH�KPETGCUKPI�UVTKPIGPE[�CV�CFFKVKQPCN�EQUVU�[KGNFU�HGY�CFFKVKQPCN�)*)�
TGFWEVKQPU��6Q�VJKU�GPF��#$�����
'��)CTEKC��%JCRVGT������5VCVWVGU�QH�������TGSWKTGU�VJG�HQNNQYKPI�HQT�GCEJ�
RQVGPVKCN�TGFWEVKQP�OGCUWTG�GXCNWCVGF�KP�CP[�5EQRKPI�2NCP�WRFCVG�

• 6JG�TCPIG�QH�RTQLGEVGF�)*)�GOKUUKQPU�TGFWEVKQPU�VJCV�TGUWNV�HTQO�VJG�OGCUWTG�
• 6JG�TCPIG�QH�RTQLGEVGF�CKT�RQNNWVKQP�TGFWEVKQPU�VJCV�TGUWNV�HTQO�VJG�OGCUWTG�
• 6JG�EQUV�GHHGEVKXGPGUU��KPENWFKPI�CXQKFGF�UQEKCN�EQUVU��QH�VJG�OGCUWTG�

#U�VJG�5EQRKPI�2NCP�YCU�FGXGNQRGF��KV�YCU�KORQTVCPV�VQ�WPFGTUVCPF�KH�CP[�QH�VJG�RTQRQUGF�RQNKEKGU�QT�
OGCUWTGU�YQWNF�KPETGCUG�ETKVGTKC�RQNNWVCPV�QT�VQZKE�CKT�EQPVCOKPCPV�GOKUUKQPU��0QVG�VJG�KORQTVCPV�ECXGCVU�
CTQWPF�UQOG�QH�VJG�GUVKOCVGU��VJG[�OWUV�DG�EQPUKFGTGF�YJGP�WUKPI�VJG�KPHQTOCVKQP�KP�VJG�VCDNGU�DGNQY�HQT�
RWTRQUGU�QVJGT�VJCP�CU�KPVGPFGF�

Estimated Emissions Reductions for Evaluated Measures
(QT�OCP[�QH�VJG�GZKUVKPI�RTQITCOU�YKVJ�MPQYP�EQOOKVOGPVU��UWEJ�CU�VJG�/QDKNG�5QWTEG�5VTCVGI[��RTGXKQWU�
CPCN[UGU�RTQXKFG�GOKUUKQP�HCEVQTU�QT�QVJGT�OGVJQFU�HQT�GUVKOCVKPI�VJG�KORCEVU�TGSWKTGF�D[�#$������9JGTG�
CXCKNCDNG��VJGUG�XCNWGU�YGTG�WUGF��+P�UQOG�ECUGU��GUVKOCVGU�CTG�DCUGF�QP�FCVC�HTQO�QVJGT�UQWTEGU��UWEJ�CU�VJG�
%CNKHQTPKC�2WDNKE�7VKNKVKGU�%QOOKUUKQP�
%27%��4GPGYCDNGU�2QTVHQNKQ�5VCPFCTF�%CNEWNCVQT��(QT�PGYN[�RTQRQUGF�
OGCUWTGU��CUUWORVKQPU�YGTG�TGSWKTGF�VQ�GUVKOCVG�VJG�XCNWGU��%QPUGSWGPVN[��VJG�GUVKOCVGU�HQT�VJG�PGYN[�
RTQRQUGF�OGCUWTGU�JCXG�UWDUVCPVKCN�WPEGTVCKPV[��6JG�WPEGTVCKPV[�KP�VJG�KORCEVU�QH�VJGUG�OGCUWTGU�YQWNF�DG�
TGFWEGF�CU�VJG�OGCUWTGU�CTG�FGƂPGF�KP�ITGCVGT�FGVCKN�FWTKPI�VJG�TGIWNCVQT[�RTQEGUUGU�VJCV�CTG�WPFGTVCMGP�VQ�

�� https://oehha.ca.gov/media/downloads/environmental-justice/report/oehhaab32report020217.pdf
�� JVVR���FQTPUKHG�WUE�GFW�2'4'�GPXKTQ�GSWKV[�%#�ECR�VTCFG
�� JVVRU���YYY�FTQRDQZ�EQO�U�UG�KDZMX�V�CV�I�/GPIA%#A',�RFH!FN��
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FGƂPG�CPF�CFQRV�VJG�RTQITCOU��(QT�GZCORNG��CU�C�OGCUWTG�KU�FGXGNQRGF�KP�FGVCKN��YC[U�VQ�QDVCKP�CFFKVKQPCN�
EQ�RQNNWVCPV�TGFWEVKQPU�QT�CXQKF�EQ�RQNNWVCPV�KPETGCUGU�OC[�DG�KFGPVKƂGF�CPF�GXCNWCVGF�
6CDNG���RTQXKFGU�VJG�GUVKOCVGU�HQT�VJG�OGCUWTGU�GXCNWCVGF�FWTKPI�VJG�FGXGNQROGPV�QH�VJG�5EQRKPI�2NCP��
$CUGF�QP�VJG�GUVKOCVGU�DGNQY��VJGUG�OGCUWTGU�CTG�GZRGEVGF�VQ�RTQXKFG�CKT�SWCNKV[�DGPGƂVU��6JG�VCDNG�CNUQ�
RTQXKFGU�KORQTVCPV�EQPVGZV��NKOKVCVKQPU��CPF�ECXGCVU�CDQWV�VJG�XCNWGU��#U�UJQYP��VJG�VCDNG�KPENWFGU�ETKVGTKC�
RQNNWVCPV�CPF�FKGUGN�2/�GUVKOCVGU��#U�OGPVKQPGF�KP�VJG�&KGUGN�4KUM�4GFWEVKQP�2NCP��FKGUGN�2/�CEEQWPVU�HQT�
���RGTEGPV�QH�VJG�EWTTGPV�GUVKOCVGF�KPJCNCVKQP�ECPEGT�TKUM�HQT�DCEMITQWPF�CODKGPV�CKT��#U�YG�FQ�PQV�JCXG�
FKTGEV�OQFGNKPI�TGUWNVU�HQT�ETKVGTKC�CPF�VQZKE�RQNNWVCPV�GUVKOCVGU�HTQO�2#6*9#;5��YG�CTG�GUVKOCVKPI�CKT�
SWCNKV[�DGPGƂVU�D[�WUKPI�TGFWEVKQPU�KP�)*)U�VQ�CUUKIP�UKOKNCT�TGFWEVKQPU�HQT�ETKVGTKC�CPF�VQZKE�RQNNWVCPVU��$[�
CUUKIPKPI�CP�CTDKVTCT[�����TGNCVKQPUJKR�KP�EJCPIGU�DGVYGGP�)*)U�CPF�ETKVGTKC�CPF�VQZKE�RQNNWVCPVU��VJG�CKT�
SWCNKV[�TGFWEVKQPU�NKMGN[�QXGTGUVKOCVG�VJG�CEVWCN�TGFWEVKQPU�HTQO�KORNGOGPVCVKQP�QH�VJG�OGCUWTGU��#U�PQVGF�
KP�VJG�1'**#�TGRQTV��VJG�GZCEV�TGNCVKQPUJKR�DGVYGGP�)*)U�CPF�CKT�RQNNWVCPVU�KU�PQV�ENGCTN[�WPFGTUVQQF�CV�
VJKU�VKOG��/QXKPI�HQTYCTF��%#4$�YKNN�EQPVKPWG�VQ�CUUGUU�VJG�PCVWTG�QH�VJG�GZCEV�TGNCVKQPUJKR�DGVYGGP�)*)U�
CPF�ETKVGTKC�CPF�VQZKEU�GOKUUKQPU��#NN�GUVKOCVGU�KP�6CDNG���JCXG�UQOG�KPJGTGPV�WPEGTVCKPV[��6JG�VCDNG�CNNQYU�HQT�
CUUGUUKPI�OGCUWTGU�CICKPUV�GCEJ�QVJGT�CPF�UJQWNF�PQV�DG�WUGF�HQT�QVJGT�RWTRQUGU�YKVJQWV�WPFGTUVCPFKPI�VJG�
NKOKVCVKQPU�QP�VJG�JQY�VJG�CKT�SWCNKV[�XCNWGU�CTG�FGTKXGF�
6CDNG���RTQXKFGU�C�UWOOCT[�QH�VJG�VQVCN�GUVKOCVGF�GOKUUKQPU�TGFWEVKQPU�HQT�VJG�5EQRKPI�2NCP�5EGPCTKQ�CU�
QWVNKPGF�KP�6CDNG����6CDNG���YCU�FGXGNQRGF�D[�CFFKPI�VJG�GUVKOCVGF�GOKUUKQPU�TGFWEVKQPU�HQT�CNN�QH�VJG�
OGCUWTGU�KPENWFGF�YKVJKP�VJG�5EQRKPI�2NCP�5EGPCTKQ�KP�6CDNG����/QTG�FGVCKN�QP�VJG�GUVKOCVGU�HQT�VJG�5EQRKPI�
2NCP�5EGPCTKQ��CU�YGNN�CU�VJG�URGEKƂE�OGCUWTGU�KPENWFGF�KP�GCEJ�QH�VJG�QVJGT�HQWT�CNVGTPCVKXG�UEGPCTKQU�ECP�
DG�HQWPF�KP�#RRGPFKZ�)��+P�������VJG�5EQRKPI�2NCP�UEGPCTKQ�CPF�CNVGTPCVKXGU�YKNN�RTQXKFG�EQORCTCDNG�)*)�
CPF�CKT�SWCNKV[�TGFWEVKQPU��9JGP�VJGTG�KU�C�TCPIG��VJG�OGCUWTG�QT�RQNKE[�UJQWNF�DG�FGUKIPGF�VQ�OCZKOK\G�VJG�
DGPGƂV�VQ�VJG�GZVGPV�RQUUKDNG�

table 5: ranges oF estimated air pollution reduCtions by poliCy or measure in 2030

Measure
Range of NOX 
Reductions 
(Tons/Day)

Range of VOC 
Reductions 
(Tons/Day)

Range of PM2.5 
Reductions 
(Tons/Day)

Range of Diesel 
PM Reductions 
(Tons/Day)

���RGTEGPV�425 `��� <0.1 `��� < 0.01

/QDKNG�5QWTEGU�%6(�CPF�(TGKIJV ��s�� ���s��� ~1.1 ~0.2

���RGTEGPV�%CTDQP�+PVGPUKV[�4GFWEVKQP�6CTIGV�
HQT�.%(5���.KSWKF�$KQHWGNU� ���s��� ���s��� ���s��� `���

5JQTV�.KXGF�%NKOCVG�2QNNWVCPV�5VTCVGI[ s s s s

�Z�CFFKVKQPCN�CEJKGXCDNG�GPGTI[�GHƂEKGPE[�KP�VJG�
�����+PVGITCVGF�'PGTI[�2QNKE[�4GRQTV�
+'24� ���s��� ���s��� < 0.1 < 0.01

%CR�CPF�6TCFG�2TQITCO # # # �s�

�� .%(5�GUVKOCVGU�KPENWFG�GUVKOCVGU�QH�VJG�01X�CPF�2/����VCKNRKRG�DGPGƂVU�NKOKVGF�VQ�TGPGYCDNG�FKGUGN�EQPUWOGF�KP�VJG�QHH�TQCF�UGEVQT�
s %#4$�KU�GXCNWCVKPI�JQY�VQ�DGUV�GUVKOCVG�VJGUG�XCNWGU��%TKVGTKC�CPF�VQZKE�XCNWGU�CTG�UJQYP�KP�VQPU�RGT�FC[��CU�VJG[�CTG�GRKUQFKE� 
 GOKUUKQPU�GXGPVU�YKVJ�TGUKFGPEG�VKOGU�QH�C�HGY�JQWTU�VQ�FC[U��WPNKMG�)*)U��YJKEJ�JCXG�CVOQURJGTKE�TGUKFGPEG�VKOGU�QH�FGECFGU�
# &WG�VQ�VJG�KPJGTGPV�ƃGZKDKNKV[�QH�VJG�%CR�CPF�6TCFG�2TQITCO��CU�YGNN�CU�VJG�QXGTNC[�QH�QVJGT�EQORNGOGPVCT[�)*)�TGFWEVKQP� 
 OGCUWTGU��VJG�OKZ�QH�EQORNKCPEG�UVTCVGIKGU�VJCV�KPFKXKFWCN�HCEKNKVKGU�OC[�WUG�KU�PQV�MPQYP��*QYGXGT��DCUGF�QP�EWTTGPV�NCY�CPF� 
 RQNKEKGU�VJCV�EQPVTQN�KPFWUVTKCN�CPF�GNGEVTKEKV[�IGPGTCVKPI�UQWTEGU�QH�CKT�RQNNWVKQP��CPF�GZRGEVGF�EQORNKCPEG�TGURQPUGU��%#4$� 
 DGNKGXGU�VJCV�GOKUUKQPU�KPETGCUGU�CV�VJG�UVCVGYKFG��TGIKQPCN��QT�NQECN�NGXGN�FWG�VQ�VJG�TGIWNCVKQP�CTG�PQV�NKMGN[��#�OQTG�UVTKPIGPV� 
 RQUV������%CR�CPF�6TCFG�2TQITCO�YKNN�RTQXKFG�CP�KPEGPVKXG�HQT�EQXGTGF�HCEKNKVKGU�VQ�FGETGCUG�)*)�GOKUUKQPU�CPF�CP[�TGNCVGF� 
 GOKUUKQPU�QH�ETKVGTKC�CPF�VQZKE�RQNNWVCPVU��2NGCUG�UGG�%#4$oU�%Q�2QNNWVCPV�'OKUUKQPU�#UUGUUOGPV�HQT�C�OQTG�FGVCKNGF�GXCNWCVKQP� 
 QH�C�ECR�CPF�VTCFG�RTQITCO�CPF�CUUQEKCVGF�CKT�GOKUUKQPU�KORCEVU��www.arb.ca.gov/regact/2010/capandtrade10/capv6appp.pdf

01X���PKVTQIGP�QZKFGU��81%���XQNCVKNG�QTICPKE�EQORQWPF

+ORQTVCPV��6JGUG�GUVKOCVGU�CUUWOG�C�����TGNCVKQPUJKR�DGVYGGP�EJCPIGU�KP�)*)U��ETKVGTKC�RQNNWVCPVU��CPF�VQZKE�CKT�EQPVCOKPCPV�GOKUUKQPU��
CPF�KV�KU�WPENGCT�YJGVJGT�VJCV�KU�GXGT�VJG�ECUG��6JG�XCNWGU�UJQWNF�PQV�DG�EQPUKFGTGF�GUVKOCVGU�QH�CDUQNWVG�EJCPIGU�HQT�QVJGT�CPCN[VKECN�
RWTRQUGU�CPF�QPN[�CNNQY�HQT�EQORCTKUQP�CETQUU�OGCUWTGU�KP�VJG�VCDNG��6JG�XCNWGU�CTG�GUVKOCVGU�VJCV�TGRTGUGPV�EWTTGPV�CUUWORVKQPU�
QH�JQY�RTQITCOU�OC[�DG�KORNGOGPVGF��CEVWCN�KORCEVU�OC[�XCT[�FGRGPFKPI�QP�VJG�FGUKIP��KORNGOGPVCVKQP��CPF�RGTHQTOCPEG�QH�VJG�
RQNKEKGU�CPF�OGCUWTGU��6JG�VCDNG�FQGU�PQV�UJQY�KPVGTCEVKQPU�DGVYGGP�OGCUWTGU��UWEJ�CU�VJG�TGNCVKQPUJKR�YKVJ�KPETGCUGF�VTCPURQTVCVKQP�
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GNGEVTKƂECVKQP�CPF�CUUQEKCVGF�KPETGCUG�KP�GPGTI[�FGOCPF�HQT�VJG�GNGEVTKEKV[�UGEVQT��6JG�OGCUWTGU�KP�VJG�5EQRKPI�2NCP�5EGPCTKQ�CTG�UJQYP�
KP�DQNF�HQPV�KP�VJG�VCDNG�DGNQY��#FFKVKQPCN�FGVCKNU��KPENWFKPI�)*)�TGFWEVKQPU��CTG�CXCKNCDNG�KP�#RRGPFKZ�)�

table 6: summary oF ranges oF estimated air pollution reduCtions For the sCoping 
plan sCenario in 2030

Scenario
Range of NOX 
Reductions 
(Tons/Day)

Range of VOC 
Reductions 
(Tons/Day)

Range of PM2.5 
Reductions 
(Tons/Day)

Range of 
Diesel PM 
Reductions 
(Tons/Day)

5EQRKPI�2NCP�5EGPCTKQ ��s�� ���s��� ���s��� �s��

6JG�VQVCN�GUVKOCVGU�HQT�CKT�RQNNWVKQP�TGFWEVKQPU�RTQXKFGF�KP�VJKU�VCDNG�HQT�VJG�5EQRKPI�2NCP�5EGPCTKQ�CTG�GUVKOCVGF�D[�CFFKPI�VJG�CKT�
RQNNWVKQP�DGPGƂVU�HQT�VJG�UWDUGV�QH�KPFKXKFWCN�OGCUWTGU�GZCOKPGF�KP�6CDNG���CPF�KPENWFGF�KP�VJG�5EQRKPI�2NCP�5EGPCTKQ�FGUETKDGF�
KP�6CDNG����CPF�UECNGF�D[�C�TKUM�CFLWUVOGPV�HCEVQT�VQ�ECRVWTG�KPVGTCEVKXG�GHHGEVU�CPF�TKUMU�QH�WPFGT�QXGT�CEJKGXKPI�QP�CKT�RQNNWVKQP�
TGFWEVKQPU��#RRGPFKZ�)�KPENWFGU�FGVCKNU�QH�VJG�URGEKƂE�OGCUWTGU�KP�VJG�5EQRKPI�2NCP�5EGPCTKQ�CPF�#NVGTPCVKXGU��All caveats in Table 5 
apply to air quality estimates in this table.

Estimated Social Costs of Evaluated Measures
%QPUKFGTCVKQP�QH�VJG�UQEKCN�EQUVU�QH�)*)�GOKUUKQPU�KU�C�TGSWKTGOGPV�KP�#$������KPENWFKPI�GXCNWCVKQP�QH�VJG�
CXQKFGF�UQEKCN�EQUVU�HQT�OGCUWTGU�YKVJKP�VJKU�5EQRKPI�2NCP����5QEKCN�EQUVU�CTG�IGPGTCNN[�FGƂPGF�CU�VJG�EQUV�QH�
CP�CEVKQP�QP�RGQRNG��VJG�GPXKTQPOGPV��QT�UQEKGV[�CPF�CTG�YKFGN[�WUGF�VQ�GXCNWCVG�VJG�KORCEV�QH�TGIWNCVQT[�
CEVKQPU��5QEKCN�EQUVU�FQ�PQV�TGRTGUGPV�VJG�EQUV�QH�CDCVGOGPV�QT�VJG�EQUV�QH�)*)�TGFWEVKQPU��TCVJGT�UQEKCN�
EQUVU�GUVKOCVG�VJG�JCTO�VJCV�KU�CXQKFGF�D[�TGFWEKPI�)*)U�
5KPEG�������HGFGTCN�CIGPEKGU�JCXG�DGGP�KPEQTRQTCVKPI�VJG�UQEKCN�EQUVU�QH�)*)U��KPENWFKPI�ECTDQP�FKQZKFG��
OGVJCPG��CPF�PKVTQWU�QZKFG�KPVQ�VJG�CPCN[UKU�QH�VJGKT�TGIWNCVQT[�CEVKQPU��#IGPEKGU�KPENWFKPI�VJG�7�5��
'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�
7�5��'2#���&GRCTVOGPV�QH�6TCPURQTVCVKQP�
&16���CPF�&GRCTVOGPV�QH�
'PGTI[�
&1'��CTG�UWDLGEV�VQ�'ZGEWVKXG�1TFGT��������YJKEJ�FKTGEVU�CIGPEKGU�pVQ�CUUGUU�DQVJ�VJG�EQUVU�CPF�
DGPGƂVU�QH�VJG�KPVGPFGF�TGIWNCVKQPeq����+P�������VJG�0CVKQPCN�*KIJYC[�6TCPURQTVCVKQP�5CHGV[�#FOKPKUVTCVKQP�

0*65#��YCU�FKTGEVGF�D[�VJG�7�5���th�%KTEWKV�%QWTV�QH�#RRGCNU�VQ�KPENWFG�VJG�UQEKCN�EQUV�QH�ECTDQP�KP�C�
TGIWNCVQT[�KORCEV�CPCN[UKU�HQT�C�XGJKENG�HWGN�GEQPQO[�TWNG��6JG�%QWTV�UVCVGF�VJCV�p=Y?JKNG�VJG�TGEQTF�UJQYU�
VJCV�VJGTG�KU�C�TCPIG�QH�XCNWGU��VJG�XCNWG�QH�ECTDQP�GOKUUKQPU�TGFWEVKQP�KU�EGTVCKPN[�PQV�\GTQ�q��

+P�������VJG�%QWPEKN�QH�'EQPQOKE�#FXKUQTU�CPF�VJG�1HƂEG�QH�/CPCIGOGPV�CPF�$WFIGV�EQPXGPGF�VJG�
+PVGTCIGPE[�9QTMKPI�)TQWR�QP�VJG�5QEKCN�%QUV�QH�)TGGPJQWUG�)CUGU���
+9)��VQ�FGXGNQR�C�OGVJQFQNQI[�
HQT�GUVKOCVKPI�VJG�UQEKCN�EQUV�QH�ECTDQP�
5%�%12���6JKU�OGVJQFQNQI[�TGNKGF�QP�C�UVCPFCTFK\GF�TCPIG�QH�
CUUWORVKQPU�CPF�EQWNF�DG�WUGF�EQPUKUVGPVN[�YJGP�GUVKOCVKPI�VJG�DGPGƂVU�QH�TGIWNCVKQPU�CETQUU�CIGPEKGU�CPF�
CTQWPF�VJG�YQTNF��6JG�+9)��EQORTKUGF�QH�UEKGPVKƂE�CPF�GEQPQOKE�GZRGTVU��TGEQOOGPFGF�VJG�WUG�QH�5%�
%12�XCNWGU�DCUGF�QP�VJTGG�KPVGITCVGF�CUUGUUOGPV�OQFGNU�
+#/U��FGXGNQRGF�QXGT�FGECFGU�QH�INQDCN�RGGT�
TGXKGYGF�TGUGCTEJ���

+P�VJKU�5EQRKPI�2NCP��%#4$�WVKNK\GU�VJG�EWTTGPV�+9)�UWRRQTVGF�5%�%12�XCNWGU�VQ�EQPUKFGT�VJG�UQEKCN�EQUVU�
QH�CEVKQPU�VQ�TGFWEG�)*)�GOKUUKQPU��6JKU�CRRTQCEJ�KU�KP�NKPG�YKVJ�'ZGEWVKXG�1TFGTU�KPENWFKPI�������CPF�
VJG�1/$�%KTEWNCT�#���QH�5GRVGODGT�����������CPF�TGƃGEVU�VJG�DGUV�CXCKNCDNG�UEKGPEG�KP�VJG�GUVKOCVKQP�QH�
VJG�UQEKQ�GEQPQOKE�KORCEVU�QH�ECTDQP����%#4$�KU�CYCTG�VJCV�VJG�EWTTGPV�HGFGTCN�CFOKPKUVTCVKQP�JCU�TGEGPVN[�
YKVJFTCYP�EGTVCKP�UQEKCN�EQUV�QH�ECTDQP�TGRQTVU�CU�PQ�NQPIGT�TGRTGUGPVCVKXG�QH�HGFGTCN�IQXGTPOGPVCN�RQNKE[��� 
*QYGXGT��VJKU�FGVGTOKPCVKQP�FQGU�PQV�ECNN�KPVQ�SWGUVKQP�VJG�XCNKFKV[�CPF�UEKGPVKƂE�KPVGITKV[�QH�HGFGTCN�UQEKCN�

��� #$�����VGZV�CXCKNCDNG�CV��https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB197. 
�� https://www.reginfo.gov/public/jsp/Utilities/EO_12866.pdf 
��� %GPVGT�HQT�$KQNQIKECN�&KXGTUKV[�X�0CVKQPCN�*KIJYC[�6TCHƂE�5CHGV[�#FOKPKUVTCVKQP����������
�VJ�%KT��0QXGODGT���������
��� 1TKIKPCNN[�VKVNGF�VJG�+PVGTCIGPE[�9QTMKPI�)TQWR�QP�VJG�5QEKCN�%QUV�QH�%CTDQP��VJG�+9)�YCU�TGPCOGF�KP������
��� #FFKVKQPCN�VGEJPKECN�FGVCKN�QP�VJG�+9)�RTQEGUU�KU�CXCKNCDNG�KP�VJG�6GEJPKECN�7RFCVGU�QH�VJG�5QEKCN�%QUV�QH�%CTDQP�HQT�4GIWNCVQT[� 
� +ORCEV�#PCN[UKU�s�7PFGT�'ZGEWVKXG�1TFGT��������+VGTCVKQPU�QH�VJG�7RFCVGU�CTG�CXCKNCDNG�CV��https://obamawhitehouse.archives.gov/ 
� UKVGU�FGHCWNV�ƂNGU�QOD�KPHQTGI�HQT�CIGPEKGU�5QEKCN�%QUV�QH�%CTDQP�HQT�4+#�RFH, https://obamawhitehouse.archives.gov/sites/ 
� FGHCWNV�ƂNGU�QOD�KPHQTGI�UEE�VUF�ƂPCN�LWN[������RFH, and JVVRU���QDCOCYJKVGJQWUG�CTEJKXGU�IQX�UKVGU�FGHCWNV�ƂNGU�QOD�KPHQTGI� 
� UEEAVUFAƂPCNAENGCPA�A��A���RFH. 
��� 1/$�EKTEWNCT�#���KU�CXCKNCDNG�CV��JVVRU���YYY�VTCPURQTVCVKQP�IQX�UKVGU�FQV�IQX�ƂNGU�FQEU�1/$���%KTEWNCT���0Q����#���RFH. 
��� 5GG�2TGUKFGPVKCN�'ZGEWVKXG�1TFGT��/CTEJ�����������UGE���
D��
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EQUV�QH�ECTDQP�YQTM��QT�VJG�OGTKV�QH�KPFGRGPFGPV�UEKGPVKƂE�YQTM��+PFGGF��VJG�+9)oU�YQTM�TGOCKPU�TGNGXCPV��
TGNKCDNG��CPF�CRRTQRTKCVG�HQT�WUG�HQT�VJGUG�RWTRQUGU�
6JG�+9)�FGUETKDGU�VJG�UQEKCN�EQUVU�QH�ECTDQP�CU�HQNNQYU�

6JG�UQEKCN�EQUV�QH�ECTDQP�
5%�%12) for a given year is an estimate, in dollars, of the present discounted 
XCNWG�QH�VJG�HWVWTG�FCOCIG�ECWUGF�D[�C���OGVTKE�VQP�KPETGCUG�KP�ECTDQP�FKQZKFG�
%12) emissions into the 
CVOQURJGTG�KP�VJCV�[GCT��QT�GSWKXCNGPVN[��VJG�DGPGƂVU�QH�TGFWEKPI�%12 emissions by the same amount in 
VJCV�[GCT��6JG�5%�%12 is intended to provide a comprehensive measure of the net damages – that is, the 
monetized value of the net impacts – from global climate change that result from an additional ton of CO2.

6JGUG�FCOCIGU�KPENWFG��DWV�CTG�PQV�NKOKVGF�VQ��EJCPIGU�KP�PGV�CITKEWNVWTCN�RTQFWEVKXKV[��GPGTI[�WUG��
JWOCP�JGCNVJ��RTQRGTV[�FCOCIG�HTQO�KPETGCUGF�ƃQQF�TKUM��CU�YGNN�CU�PQPOCTMGV�FCOCIGU��UWEJ�CU�VJG�
UGTXKEGU�VJCV�PCVWTCN�GEQU[UVGOU�RTQXKFG�VQ�UQEKGV[��/CP[�QH�VJGUG�FCOCIGU�HTQO�%12 emissions today will 
affect economic outcomes throughout the next several centuries.��

6CDNG����RTGUGPVU�VJG�TCPIG�QH�+9)�5%�%12�XCNWGU�WUGF�KP�TGIWNCVQT[�CUUGUUOGPVU�KPENWFKPI�VJKU�5EQRKPI�2NCP���

table 7: sC-Co2, 2015-2030 (in 2007 $ per metriC ton)

Year 5 Percent
Discount Rate

3 Percent
Discount Rate

2.5 Percent
Discount Rate

���� ��� ��� ���

2020 ��� ��� ���

���� ��� ��� ���

���� ��� ��� ���

6JG�5%�%12�KU�[GCT�URGEKƂE��VJCV�KU��VJG�+#/U�GUVKOCVG�VJG�GPXKTQPOGPVCN�FCOCIGU�HTQO�C�IKXGP�[GCT�KP�VJG�
HWVWTG�CPF�FKUEQWPV�VJG�XCNWG�QH�VJG�FCOCIGU�DCEM�VQ�VJG�RTGUGPV��(QT�GZCORNG��VJG�5%�%12�HQT�VJG�[GCT������
TGRTGUGPVU�VJG�XCNWG�QH�ENKOCVG�EJCPIG�FCOCIGU�HTQO�C�TGNGCUG�QH�%12�KP������FKUEQWPVGF�DCEM�VQ�VQFC[��
6JG�5%�%12�KPETGCUGU�QXGT�VKOG�CU�U[UVGOU�DGEQOG�UVTGUUGF�HTQO�VJG�CIITGICVG�KORCEVU�QH�ENKOCVG�EJCPIG�
CPF�HWVWTG�GOKUUKQPU�ECWUG�KPETGOGPVCNN[�NCTIGT�FCOCIGU��6CDNG���RTGUGPVU�VJG�5%�%12�CETQUU�C�TCPIG�QH�
FKUEQWPV�TCVGU�s�QT�VJG�XCNWG�VQFC[�QH�RTGXGPVKPI�GPXKTQPOGPVCN�FCOCIGU�KP�VJG�HWVWTG��#�JKIJGT�FKUEQWPV�
TCVG�FGETGCUGU�VJG�XCNWG�RNCEGF�QP�HWVWTG�GPXKTQPOGPVCN�FCOCIGU��6JKU�5EQRKPI�2NCP�WVKNK\GU�VJG�+9)�
UVCPFCTFK\GF�TCPIG�QH�FKUEQWPV�TCVGU��HTQO�����VQ���RGTEGPV�VQ�TGRTGUGPV�XCT[KPI�XCNWCVKQP�QH�HWVWTG�FCOCIGU�
6JG�5%�%12�KU�JKIJN[�UGPUKVKXG�VQ�VJG�FKUEQWPV�TCVG��*KIJGT�FKUEQWPV�TCVGU�FGETGCUG�VJG�XCNWG�VQFC[�QH�HWVWTG�
GPXKTQPOGPVCN�FCOCIGU��6JKU�5EQRKPI�2NCP�WVKNK\GU�VJG�+9)�UVCPFCTFK\GF�TCPIG�QH�FKUEQWPV�TCVGU��HTQO�����
VQ���RGTEGPV�VQ�TGRTGUGPV�XCT[KPI�XCNWCVKQP�QH�HWVWTG�FCOCIGU��6JG�XCNWG�VQFC[�QH�GPXKTQPOGPVCN�FCOCIGU�KP�
�����KU�JKIJGT�WPFGT�VJG�����RGTEGPV�FKUEQWPV�TCVG�EQORCTGF�VQ�VJG���QT���RGTEGPV�FKUEQWPV�TCVG��TGƃGEVKPI�
VJG�VTCFG�QHH�QH�EQPUWORVKQP�VQFC[�CPF�HWVWTG�FCOCIGU��6JG�+9)�GUVKOCVGU�VJG�5%�%12�CETQUU�C�TCPIG�QH�
FKUEQWPV�TCVGU�VJCV�GPEQORCUU�C�XCTKGV[�QH�CUUWORVKQPU�TGICTFKPI�VJG�EQTTGNCVKQP�DGVYGGP�ENKOCVG�FCOCIGU�
CPF�EQPUWORVKQP�QH�IQQFU�CPF�KU�EQPUKUVGPV�YKVJ�1/$oU�%KTEWNCT�#���IWKFCPEG���

6JGTG�KU�CP�CEVKXG�FKUEWUUKQP�YKVJKP�IQXGTPOGPV�CPF�CECFGOKC�CDQWV�VJG�TQNG�QH�5%�%12�KP�CUUGUUKPI�
TGIWNCVKQPU��SWCPVKH[KPI�CXQKFGF�ENKOCVG�FCOCIGU��CPF�VJG�XCNWGU�VJGOUGNXGU��+P�,CPWCT[�������VJG�0CVKQPCN�
#ECFGOKGU�QH�5EKGPEGU��'PIKPGGTKPI��CPF�/GFKEKPG�
0#5��TGNGCUGF�C�TGRQTV�GZCOKPKPI�RQVGPVKCN�CRRTQCEJGU�
HQT�C�EQORTGJGPUKXG�WRFCVG�VQ�VJG�5%�%12�OGVJQFQNQI[�VQ�GPUWTG�TGUWNVKPI�EQUV�GUVKOCVGU�TGƃGEV�VJG�DGUV�
CXCKNCDNG�UEKGPEG��6JG�0#5�TGXKGY�FKF�PQV�OQFKH[�VJG�GUVKOCVGF�XCNWGU�QH�VJG�5%�%12, but evaluated the 
OQFGNU��CUUWORVKQPU��JCPFNKPI�QH�WPEGTVCKPV[��CPF�FKUEQWPVKPI�WUGF�KP�VJG�GUVKOCVKPI�QH�VJG�5%�%12��6JG�
TGRQTV�VKVNGF��p8CNWCVKPI�%NKOCVG�&COCIGU��7RFCVKPI�'UVKOCVKQP�QH�VJG�5QEKCN�%QUV�QH�%CTDQP�&KQZKFG�q�
TGEQOOGPFU�PGCT�VGTO�KORTQXGOGPVU�VQ�VJG�GZKUVKPI�+9)�5%�%12�CU�YGNN�CU�C�NQPI�VGTO�UVTCVGI[�VQ�OQTG�
EQORTGJGPUKXG�WRFCVGU����6JG�5VCVG�YKNN�EQPVKPWG�VQ�HQNNQY�WRFCVGU�VQ�VJG�+9)�5%�%12��KPENWFKPI�EJCPIGU�
��� (TQO�6JG�0CVKQPCN�#ECFGOKGU��8CNWKPI�%NKOCVG�&COCIGU��7RFCVKPI�'UVKOCVKQP�QH�VJG�5QEKCN�%QUV�QH�%CTDQP�&KQZKFG�������� 
� CXCKNCDNG�CV��http://www.nap.edu/24651 
��� 6JG�5%�%12�XCNWGU�CU�QH�,WN[������CTG�CXCKNCDNG�CV��JVVRU���QDCOCYJKVGJQWUG�CTEJKXGU�IQX�UKVGU�FGHCWNV�ƂNGU�QOD�KPHQTGI�UEE�VUF� 
� ƂPCN�LWN[������RFH 
��� 6JG�0CVKQPCN�#ECFGOKGU��8CNWKPI�%NKOCVG�&COCIGU��7RFCVKPI�'UVKOCVKQP�QH�VJG�5QEKCN�%QUV�QH�%CTDQP�&KQZKFG��������CXCKNCDNG�CV�� 
 http://www.nap.edu/24651. 
��� 6JG�0CVKQPCN�#ECFGOKGU��8CNWKPI�%NKOCVG�&COCIGU��7RFCVKPI�'UVKOCVKQP�QH�VJG�5QEKCN�%QUV�QH�%CTDQP�&KQZKFG��������CXCKNCDNG�CV�� 
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QWVNKPGF�KP�VJG�0#5�TGRQTV��CPF�KPEQTRQTCVG�CRRTQRTKCVG�RGGT�TGXKGYGF�OQFKƂECVKQPU�VQ�GUVKOCVGU�DCUGF�QP�
VJG�NCVGUV�CXCKNCDNG�FCVC�CPF�UEKGPEG�
+V�KU�KORQTVCPV�VQ�PQVG�VJCV�VJG�5%�%12��YJKNG�KPVGPFGF�VQ�DG�C�EQORTGJGPUKXG�GUVKOCVG�QH�VJG�FCOCIGU�
ECWUGF�D[�ECTDQP�INQDCNN[��FQGU�PQV�TGRTGUGPV�VJG�EWOWNCVKXG�EQUV�QH�ENKOCVG�EJCPIG�CPF�CKT�RQNNWVKQP�VQ�
UQEKGV[��6JGTG�CTG�CFFKVKQPCN�EQUVU�VQ�UQEKGV[�QWVUKFG�QH�VJG�5%�%12��KPENWFKPI�EQUVU�CUUQEKCVGF�YKVJ�EJCPIGU�
KP�EQ�RQNNWVCPVU��VJG�UQEKCN�EQUV�QH�QVJGT�)*)U�KPENWFKPI�OGVJCPG�CPF�PKVTQWU�QZKFG��CPF�EQUVU�VJCV�ECPPQV�
DG�KPENWFGF�FWG�VQ�OQFGNKPI�CPF�FCVC�NKOKVCVKQPU��6JG�+2%%�JCU�UVCVGF�VJCV�VJG�+9)�5%�%12�GUVKOCVGU�
CTG�NKMGN[�WPFGTGUVKOCVGF�FWG�VQ�VJG�QOKUUKQP�QH�UKIPKƂECPV�KORCEVU�VJCV�ECPPQV�DG�CEEWTCVGN[�OQPGVK\GF��
KPENWFKPI�KORQTVCPV�RJ[UKECN��GEQNQIKECN��CPF�GEQPQOKE�KORCEVU����%#4$�YKNN�EQPVKPWG�GPICIKPI�YKVJ�GZRGTVU�
VQ�GXCNWCVG�VJG�EQORTGJGPUKXG�%CNKHQTPKC�URGEKƂE�KORCEVU�QH�ENKOCVG�EJCPIG�CPF�CKT�RQNNWVKQP�

#e Social Cost of GHG Emissions
5QEKCN�EQUVU�HQT�OGVJCPG�
5%�%*���CPF�PKVTQWU�QZKFG�
5%�021��JCXG�CNUQ�DGGP�FGXGNQRGF�WUKPI�OGVJQFQNQI[�
EQPUKUVGPV�YKVJ�VJCV�WUGF�KP�GUVKOCVKPI�VJG�+9)�5%�%12��6JGUG�UQEKCN�EQUVU�JCXG�CNUQ�DGGP�GPFQTUGF�D[�VJG�
+9)�CPF�JCXG�DGGP�WUGF�KP�HGFGTCN�TGIWNCVQT[�CPCN[UGU����#NQPI�YKVJ�VJG�5%�%12��VJG�5VCVG�CNUQ�UWRRQTVU�VJG�
WUG�QH�VJG�5%�%*��CPF�5%�021�KP�OQPGVK\KPI�VJG�KORCEVU�QH�)*)�GOKUUKQPU�
9JKNG�VJG�5%�%12��5%�%*���CPF�5%�021�RTQXKFG�OGVTKEU�VQ�CEEQWPV�HQT�VJG�UQEKCN�EQUVU�QH�ENKOCVG�EJCPIG��
%CNKHQTPKC�YKNN�EQPVKPWG�VQ�CPCN[\G�YC[U�VQ�OQTG�EQORTGJGPUKXGN[�KFGPVKH[�VJG�EQUVU�QH�ENKOCVG�EJCPIG�CPF�CKT�
RQNNWVKQP�VQ�CNN�%CNKHQTPKCPU��6JKU�YKNN�KPENWFG�HQNNQYKPI�WRFCVGU�VQ�VJG�+9)�OGVJQFQNQI[�CPF�UQEKCN�EQUVU�QH�
)*)U�CPF�KPEQTRQTCVKPI�VJG�5%�%12��5%�%*���CPF�5%�021�KPVQ�TGIWNCVQT[�CPCN[UGU�
6CDNG���RTGUGPVU�VJG�GUVKOCVGF�UQEKCN�EQUV�HQT�GCEJ�RQNKE[�QT�OGCUWTG�EQPUKFGTGF�KP�VJG�FGXGNQROGPV�QH�VJG�
5EQRKPI�2NCP�KP�������(QT�GCEJ�OGCUWTG�QT�RQNKE[��6CDNG���KPENWFGU�VJG�TCPIG�QH�VJG�+9)�5%�%12�XCNWGU�VJCV�
TGUWNV�HTQO�VJG�CPVKEKRCVGF�TCPIG�QH�)*)�TGFWEVKQPU�KP������RTGUGPVGF�KP�#RRGPFKZ�)��6JG�5%�%12�TCPIG�KU�
QDVCKPGF�WUKPI�VJG�+9)�5%�%12�XCNWGU�KP������CV�VJG���������CPF���RGTEGPV�FKUEQWPV�TCVGU��6JGUG�XCNWGU�
QH�
����WUKPI�VJG���RGTEGPV�FKUEQWPV�TCVG������WUKPI�VJG���RGTEGPV�FKUEQWPV�TCVG��CPF�����WUKPI�VJG�����RGTEGPV�
FKUEQWPV�TCVG��CTG�VTCPUNCVGF�KPVQ������FQNNCTU�CPF�OWNVKRNKGF�CETQUU�VJG�TCPIG�QH�GUVKOCVGF�TGFWEVKQPU�D[�
OGCUWTG�KP������VQ�GUVKOCVG�VJG�XCNWG�QH�CXQKFGF�UQEKCN�EQUVU�HTQO�GCEJ�OGCUWTG�KP�VJCV�[GCT���

+ORNGOGPVCVKQP�QH�VJG�5.%2�5VTCVGI[�YKNN�TGUWNV�KP�TGFWEVKQP�QH�C�XCTKGV[�QH�)*)U��KPENWFKPI�OGVJCPG�CPF�
*(%U��YJKEJ�TGRQTVGF�KP�ECTDQP�FKQZKFG�GSWKXCNGPV�
%12G���9JKNG�VJGTG�KU�PQ�UQEKCN�EQUV�QH�%12e, the avoided 
FCOCIGU�CUUQEKCVGF�YKVJ�VJG�OGVJCPG�TGFWEVKQPU�QWVNKPGF�KP�VJG�5.%2�5VTCVGI[�CTG�GUVKOCVGF�KP�6CDNG���
WUKPI�VJG�+9)�5%�%*��CU�RTGUGPVGF�KP�6CDNG�����

table 8: sC-Ch4, 2015-2030 (in 2007$ per metriC ton)

Year 5 Percent
Discount Rate

3 Percent
Discount Rate

2.5 Percent
Discount Rate

���� ���� ����� �����

2020 ���� ����� �����

���� ���� ����� �����

���� ���� ����� �����

6JG�TCPIG�QH�5%�%*��KU�QDVCKPGF�WUKPI�VJG�+9)�5%�%*��XCNWGU�KP������CV�VJG���������CPF���RGTEGPV�FKUEQWPV�
TCVGU��6JG�5%�%*��XCNWGU�
G�I��������WUKPI�VJG���RGTEGPV�FKUEQWPV�TCVG���������WUKPI�VJG���RGTEGPV�FKUEQWPV�
TCVG��CPF��������WUKPI�VJG�����RGTEGPV�FKUEQWPV�TCVG��CTG�VTCPUNCVGF�KPVQ������FQNNCTU�CPF�OWNVKRNKGF�CETQUU�
VJG�TCPIG�QH�GUVKOCVGF�OGVJCPG�TGFWEVKQPU�KP������VQ�GUVKOCVG�VJG�XCNWG�QH�ENKOCVG�DGPGƂVU�HTQO�VJG�5.%2�

 http://www.nap.edu/24651 
�� https://www.ipcc.ch/publications_and_data/ar4/wg3/en/ch3s3-5-3-3.html
��� /QTG�KPHQTOCVKQP�KU�CXCKNCDNG�CV��JVVRU���QDCOCYJKVGJQWUG�CTEJKXGU�IQX�UKVGU�FGHCWNV�ƂNGU�QOD�KPHQTGI�CWIWUVA����AUEAEJ�AUEA 
� P�QACFFGPFWOAƂPCNA�A��A���RFH 
��� 6JG�+9)�5%�%12�XCNWGU�CTG�KP������FQNNCTU��+P������FQNNCTU������������CPF�����KP������VTCPUNCVGU�VQ�CDQWV�����������CPF������ 
� TGURGEVKXGN[��DCUGF�QP�VJG�$WTGCW�QH�.CDQT�5VCVKUVKEU�)&2�5GTKGU�6CDNG�������
�� JVVRU���QDCOCYJKVGJQWUG�CTEJKXGU�IQX�UKVGU�FGHCWNV�ƂNGU�QOD�KPHQTGI�CWIWUVA����AUEAEJ�AUEAP�QACFFGPFWOAƂPCNA�A��A���RFH 
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5VTCVGI[����#U�VJG�UQEKCN�EQUV�CUUQEKCVGF�YKVJ�VJG�5.%2�5VTCVGI[�FQGU�PQV�KPENWFG�VJG�KORCEV�CUUQEKCVGF�YKVJ�
PQP�OGVJCPG�TGFWEVKQPU��6CDNG���WPFGTGUVKOCVGU�VJG�CXQKFGF�UQEKCN�EQUVU�QH�VJKU�5EQRKPI�2NCP�CU�ECNEWNCVGF�
WUKPI�VJG�+9)�XCNWCVKQPU�
#U�VJKU�5EQRKPI�2NCP�KU�C�UWKVG�QH�RQNKEKGU�FGXGNQRGF�VQ�TGFWEG�)*)U�VQ�C�URGEKƂE�NGXGN�KP�������CP[�CNVGTPCVKXG�
UEGPCTKQ�VJCV�CNUQ�CEJKGXGU�VJG������VCTIGV�
YKVJ�VJG�UCOG�RTQRQTVKQP�QH�ECTDQP�FKQZKFG�CPF�OGVJCPG�
TGFWEVKQPU��YKNN�JCXG�VJG�UCOG�CXQKFGF�UQEKCN�EQUV��CU�GUVKOCVGF�WUKPI�VJG�+9)�UQEKCN�EQUV�QH�)*)U��HQT�VJG�
UKPING�[GCT�������6JG�UQEKCN�EQUVU�QH�CNVGTPCVKXGU�EQWNF�XCT[�KH�VJG������VCTIGV�KU�CEJKGXGF�YKVJ�XCUVN[�FKHHGTGPV�
TCVKQU�QH�ECTDQP�FKQZKFG�VQ�OGVJCPG�TGFWEVKQPU��*QYGXGT��CNN�CNVGTPCVKXGU�KP�VJKU�5EQRKPI�2NCP�CTG�CPVKEKRCVGF�
VQ�CEJKGXG�VJG�UCOG�RTQRQTVKQP�QH�ECTDQP�FKQZKFG�CPF�OGVJCPG�TGFWEVKQPU�CPF�YKNN�VJGTGHQTG�CNN�JCXG�VJG�
UCOG�GUVKOCVGF�CXQKFGF�UQEKCN�FCOCIG�QT�UQEKCN�EQUV��6JKU�UQEKCN�EQUV��CU�GUVKOCVGF�KP������WUKPI�VJG�+9)�
5%�%12�CPF�5%�%*���TCPIGU�HTQO������VQ�������DKNNKQP�WUKPI�VJG�����VQ���RGTEGPV�FKUEQWPV�TCVGU��CPF�KU�
GUVKOCVGF�CV������VQ������DKNNKQP�WUKPI�VJG���RGTEGPV�FKUEQWPV�TCVG��(QT�GZCORNG��KP�6CDNG���VJG�%*��TGFWEVKQPU�
HQT�VJG�5%.2�UVTCVGI[�CTG�CDQWV���//6%*���6JCV�XCNWG�KU�OWNVKRNKGF�D[�VJG������5%�%*��XCNWGU�KP�6CDNG���HQT�
VJG������XCNWGU�CV�VJG�����CPF���RGTEGPV�FKUEQWPV�TCVGU�VQ�IGV�C�TCPIG�QH������VQ��������KP������FQNNCTU�

��� 6JG�+9)�5%�%*��XCNWGU�CTG�KP������FQNNCTU��+P������FQNNCTU��VJG�TCPIG�QH�5%�%*��VTCPUNCVGU�VQ�CDQWV���������������CPF���������HQT� 
� VJG���RGTEGPV����RGTEGPV��CPF�����RGTEGPV�FKUEQWPV�TCVGU��TGURGEVKXGN[��6JGUG�XCNWGU�CTG�DCUGF�QP�VJG�$WTGCW�QH�.CDQT�5VCVKUVKEU� 
� )&2�5GTKGU�6CDNG�������
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table 9: estimated soCial Cost (avoided eConomiC damages) oF poliCies  
or measures Considered in the 2017 sCoping plan development#

Measure (Measures in bold are included in the Scoping Plan) Range of Social Cost of Carbon
$ million USD (2015 dollars)**

50 percent Renewables Portfolio Standard (RPS) ���s����

Mobile Sources CTF and Freight ����s������

18 percent Carbon Intensity Reduction Target for LCFS -Liquid Biofuels ���s����

Short-Lived Climate Pollutant Strategy �����������

5%�%*��

�Z�CFFKVKQPCN�CEJKGXCDNG�GPGTI[�GHƂEKGPE[�KP�VJG������+'24 ����s����

Cap-and-Trade Program ����s������

���RGTEGPV�KPETGOGPVCN�425�CPF�CFFKVKQPCN����)9�DGJKPF�VJG�OGVGT�UQNCT�28� ����s������

���RGTEGPV�%CTDQP�+PVGPUKV[�4GFWEVKQP�6CTIGV�HQT�.%(5�CPF�C�.QY�'OKUUKQP�&KGUGN�5VCPFCTF�
��.KSWKF�$KQHWGNU� ���s����

���RGTEGPV�4GƂPGT[ ���s����

���RGTEGPV�4GƂPGT[ ���s����

���RGTEGPV�+PFWUVT[ ���s����

���RGTEGPV�1KN�CPF�)CU ���s����

��RGTEGPV�+PETGCUGF�7VKNK\CVKQP�QH�40)�
EQTG�CPF�PQP�EQTG� ���s����

/QDKNG�5QWTEG�5VTCVGI[�
%6(��YKVJ�+PETGCUGF�<'8U�KP�5QWVJ�%QCUV�CPF�GCTN[�TGVKTGOGPV�QH�
.&8U�YKVJ�OQTG�GHƂEKGPV�.&8U� ���s����

���Z�CFFKVKQPCN�CEJKGXCDNG�GPGTI[�GHƂEKGPE[�KP�VJG������+'24��GNGEVTKƂECVKQP�QH�DWKNFKPIU�

JGCV�RWORU�CPF�TGU��GNGEVTKE�UVQXGU��CPF�GCTN[�TGVKTGOGPV�QH�*8#%� ���s����

%CTDQP�6CZ ����s������

#NN�%CR�CPF�6TCFG ����s������

%CR�CPF�6CZ ����s������

5EQRKPI�2NCP�5EGPCTKQ�5%�%12
5EQRKPI�2NCP�5EGPCTKQ�5%�%*�
Scoping Plan Scenario (Total)

������s������
����s������
$1,920–$11,230

Note: #NN�XCNWGU�CTG�TQWPFGF��6JG�XCNWGU�HQT�5%�%12�CPF�5%�%*��KP������CTG�RTGUGPVGF�KP�6CDNGU���CPF���

�� 9JGTG�GPJCPEGOGPVU�JCXG�DGGP�OCFG�VQ�C�OGCUWTG�QT�RQNKE[��VJG�TCPIGU�KP�GOKUUKQPU�TGFWEVKQPU�CTG�KPETGOGPVCN�VQ�VJG� 
� QTKIKPCN�OGCUWTG��(QT�GZCORNG��VJG�TCPIGU�HQT�VJG����RGTEGPV�.%(5�CTG�KPETGOGPVCN�VQ�VJG�GOKUUKQPU�TCPIGU�HQT�VJG����RGTEGPV�.%(5�

�� /GCUWTGU�KPENWFGF�KP�VJG�5EQRKPI�2NCP�CPF�VJG�#NN�%CR�CPF�6TCFG�OGCUWTG�TGƃGEV�GOKUUKQPU�TGFWEVKQPU�HTQO�OQFGNKPI�EJCPIGU� 
� CHVGT�RCUUCIG�QH�#$������'OKUUKQPU�TGFWEVKQPU�HTQO�CNN�QVJGT�OGCUWTGU�TGƃGEV�OQFGNKPI�EQORNGVGF�RTKQT�VQ�RCUUCIG�QH�#$������ 
� 5GG�#RRGPFKZ�)�HQT�CFFKVKQPCN�FGVCKNU�

�� #NN�XCNWGU�JCXG�DGGP�TQWPFGF�VQ�VJG�PGCTGUV���QT���

~ 5QOG�OGCUWTGU�FQ�PQV�UJQY�C�UKIPKƂECPV�EJCPIG�KP������YJGP�VJGTG�KU�CP�KPETGOGPVCN�KPETGCUG�KP�OGCUWTG�UVTKPIGPE[�QT�YJGP� 
 OQFGNKPI�WPEGTVCKPV[�YCU�HCEVQTGF�
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Social Costs of GHGs in Relation to Cost-E"ectiveness
#$����KPENWFGU�C�TGSWKTGOGPV�VJCV�pTWNGU�CPF�TGIWNCVKQPU�CEJKGXG�VJG�OCZKOWO�VGEJPQNQIKECNN[�HGCUKDNG�CPF�
EQUV�GHHGEVKXG�ITGGPJQWUG�ICU�GOKUUKQPU�TGFWEVKQPU�q100�7PFGT�#$�����EQUV�GHHGEVKXGPGUU�OGCPU�VJG�TGNCVKXG�
EQUV�RGT�OGVTKE�VQP�QH�XCTKQWU�)*)�TGFWEVKQP�UVTCVGIKGU��YJKEJ�KU�VJG�VTCFKVKQPCN�EQUV�OGVTKE�CUUQEKCVGF�YKVJ�
GOKUUKQP�EQPVTQN��+P�EQPVTCUV��VJG�5%�%12��5%�%*���CPF�5%�021 CTG�GUVKOCVGU�QH�VJG�GEQPQOKE�DGPGƂVU��CPF�
PQV�VJG�EQUV�QH�TGFWEKPI�)*)�GOKUUKQPU�
6JGTG�OC[�DG�VGEJPQNQIKGU�QT�RQNKEKGU�VJCV�FQ�PQV�CRRGCT�VQ�DG�EQUV�GHHGEVKXG�YJGP�EQORCTGF�VQ�VJG�5%�
%12��5%�%*���CPF�5%�021�CUUQEKCVGF�YKVJ�)*)�TGFWEVKQPU��*QYGXGT��VJGUG�VGEJPQNQIKGU�QT�RQNKEKGU�OC[�
TGUWNV�KP�QVJGT�DGPGƂVU�VJCV�CTG�PQV�TGƃGEVGF�KP�VJG�+9)�UQEKCN�EQUVU��(QT�KPUVCPEG��VJG�GXCNWCVKQP�QH�UQEKCN�
EQUVU�OKIJV�KPENWFG�JGCNVJ�KORCEVU�FWG�VQ�EJCPIGU�KP�NQECN�CKT�RQNNWVKQP�VJCV�TGUWNV�HTQO�TGFWEVKQPU�KP�)*)U��
FKXGTUKƂECVKQP�QH�VJG�RQTVHQNKQ�QH�VTCPURQTVCVKQP�HWGNU�
C�IQCN�QWVNKPGF�KP�VJG�.%(5��CPF�TGFWEVKQPU�KP�ETKVGTKC�
RQNNWVCPV�GOKUUKQPU�HTQO�RQYGT�RNCPVU�
CU�KP�VJG�425��

Estimated Cost Per Metric Ton by Measure
#$�����CNUQ�TGSWKTGU�CP�GUVKOCVKQP�QH�VJG�EQUV�GHHGEVKXGPGUU�QH�VJG�RQVGPVKCN�OGCUWTGU�GXCNWCVGF�HQT�
VJG�5EQRKPI�2NCP��6JG�XCNWGU�RTQXKFGF�KP�6CDNG����CTG�GUVKOCVGU�QH�VJG�EQUV�RGT�OGVTKE�VQP�QH�GUVKOCVGF�
TGFWEVKQPU�HQT�GCEJ�OGCUWTG�KP�������6Q�ECRVWTG�VJG�HWGN�CPF�)*)�KORCEVU�QH�KPXGUVOGPVU�OCFG�HTQO������
VJTQWIJ������VQ�OGGV�VJG������)*)�IQCN��VJG�VCDNG�CNUQ�KPENWFGU�CP�GXCNWCVKQP�QH�VJG�EQUV�RGT�OGVTKE�VQP�
DCUGF�QP�VJG�EWOWNCVKXG�)*)�GOKUUKQPU�TGFWEVKQPU�CPF�EWOWNCVKXG�EQUVU�QT�UCXKPIU�HQT�GCEJ�RQVGPVKCN�
OGCUWTG�HTQO������VJTQWIJ�������9JKNG�KV�KU�KORQTVCPV�VQ�WPFGTUVCPF�VJG�TGNCVKXG�EQUV�GHHGEVKXGPGUU�QH�
OGCUWTGU��VJG�GEQPQOKE�CPCN[UKU�RTGUGPVGF�KP�#RRGPFKZ�'�RTQXKFGU�C�OQTG�EQORTGJGPUKXG�CPCN[UKU�QH�JQY�
VJG�5EQRKPI�2NCP�CPF�CNVGTPCVKXG�UEGPCTKQU�CHHGEV�VJG�5VCVGoU�GEQPQO[�CPF�LQDU�
6JG�EQUV�
QT�UCXKPIU��RGT�OGVTKE�VQP�QH�%12G�TGFWEGF�HQT�GCEJ�QH�VJG�OGCUWTGU�KU�QPG�OGVTKE�HQT�EQORCTKPI�
VJG�RGTHQTOCPEG�QH�VJG�OGCUWTGU��#FFKVKQPCN�HCEVQTU�DG[QPF�VJG�EQUV�RGT�OGVTKE�VQP�VJCV�EQWNF�DG�EQPUKFGTGF�
KPENWFG�EQPVKPWKV[�YKVJ�GZKUVKPI�NCYU�CPF�RQNKEKGU��KORNGOGPVCVKQP�HGCUKDKNKV[��EQPVTKDWVKQP�VQ�HWGN�FKXGTUKV[�CPF�
VGEJPQNQI[�VTCPUHQTOCVKQP�IQCNU��CU�YGNN�CU�JGCNVJ�CPF�QVJGT�DGPGƂVU�VQ�%CNKHQTPKC��6JGUG�EQPUKFGTCVKQPU�CTG�
PQV�TGƃGEVGF�KP�VJG�EQUV�RGT�VQP�OGVTKE�DGNQY�
$GECWUG�OCP[�QH�VJG�OGCUWTGU�KPVGTCEV�YKVJ�GCEJ�QVJGT��KUQNCVKPI�VJG�EQUV�CPF�)*)�UCXKPIU�QH�CP�KPFKXKFWCN�
OGCUWTGU�KU�CPCN[VKECNN[�EJCNNGPIKPI��(QT�GZCORNG��VJG�RGTHQTOCPEG�QH�VJG�TGPGYCDNG�GNGEVTKEKV[�OGCUWTG�
KORCEVU�VJG�)*)�UCXKPIU�CPF�EQUV�RGT�VQP�CUUQEKCVGF�YKVJ�KPETGCUKPI�VJG�WUG�QH�GNGEVTKE�XGJKENGU��.KMGYKUG��
VJG�KPETGCUGF�WUG�QH�GNGEVTKE�XGJKENGU�OC[�KPETGCUG�ƃGZKDNG�NQCFU�QP�VJG�GNGEVTKE�U[UVGO��GPCDNKPI�KPETGCUGF�
NGXGNU�QH�TGPGYCDNG�GNGEVTKEKV[�VQ�DG�CEJKGXGF�OQTG�EQUV�GHHGEVKXGN[��$QVJ�VJG�TGPGYCDNG�GNGEVTKEKV[�OGCUWTG�
CPF�VJG�KPETGCUGF�WUG�QH�GNGEVTKE�XGJKENGU�CHHGEV�VJG�EQUV�QH�OGGVKPI�VJG�.QY�%CTDQP�(WGN�5VCPFCTF�
(QT�OQUV�QH�VJG�OGCUWTGU�UJQYP�KP�6CDNG�����VJG������EQUV�RGT�OGVTKE�VQP�KU�KUQNCVGF�HTQO�VJG�QVJGT�OGCUWTGU�
D[�RGTHQTOKPI�C�UGTKGU�QH�UGPUKVKXKV[�OQFGN�TWPU�KP�VJG�%CNKHQTPKC�2#6*9#;5�OQFGN��6JKU�EQUV�RGT�OGVTKE�VQP�
KU�ECNEWNCVGF�CU�VJG�FKHHGTGPEG�KP�VJG������CPPWCNK\GF�EQUV�
QT�UCXKPIU��YKVJ�CPF�YKVJQWV�VJG�OGCUWTG��(QT�
VJG�OGCUWTGU�KP�VJG�5EQRKPI�2NCP�5EGPCTKQ��VJG�CPCN[UKU�UVCTVU�YKVJ�VJG�5EQRKPI�2NCP�5EGPCTKQ�2#6*9#;5�
GUVKOCVGU��CPF�VJGP�EQUVU�CPF�GOKUUKQPU�CTG�TGECNEWNCVGF�YKVJ�GCEJ�OGCUWTG�TGOQXGF�KPFKXKFWCNN[��(QT�
OGCUWTGU�KPENWFGF�KP�VJG�0Q�%CR�CPF�6TCFG�5EGPCTKQ��VJG�CRRTQCEJ�UVCTVU�YKVJ�VJG�0Q�%CR�CPF�6TCFG�
5EGPCTKQ�2#6*9#;5�GUVKOCVGU�CPF�VJGP�GCEJ�OGCUWTG�KU�TGOQXGF��7UKPI�VJKU�CRRTQCEJ��VJG�KPETGOGPVCN�
KORCEV�QP�)*)�GOKUUKQPU�CPF�EQUVU�HQT�GCEJ�OGCUWTG�KU�ECNEWNCVGF��6JG�KPETGOGPVCN�EQUV�KP������KU�FKXKFGF�
D[�VJG�KPETGOGPVCN�)*)�GOKUUKQP�KORCEV�VQ�ECNEWNCVG�VJG�EQUV�RGT�VQP�KP������
6JG�UCOG�CRRTQCEJ�QH�TGOQXKPI�GCEJ�OGCUWTG�KPFKXKFWCNN[�KU�WUGF�VQ�GUVKOCVG�VJG�KPETGOGPVCN�EQUV�CPF�
GOKUUKQP�KORCEVU�QH�GCEJ�OGCUWTG�HQT�VJG�RGTKQF������VQ�������(QT�GCEJ�OGCUWTG��KVU�CPPWCN�KPETGOGPVCN�
EQUVU�HTQO������VQ������CTG�ECNEWNCVGF�CPF�VJGP�FKUEQWPVGF�VQ������WUKPI�VJG�FKUEQWPV�TCVG�WUGF�KP�
2#6*9#;5�VQ�NGXGNK\G�ECRKVCN�EQUVU�QXGT�VJG�NKHG�QH�GSWKROGPV��#U�C�TGUWNV��VJG�FKUEQWPVGF�KPETGOGPVCN�EQUV�
QH�GCEJ�OGCUWTG�KU�VJG�VQVCN�KPXGUVOGPV�TGSWKTGF�HTQO������VQ������VQ�CEJKGXG�GCEJ�OGCUWTGoU�GOKUUKQPU�
TGFWEVKQPU�HTQO������VQ������
KPENWFKPI�DQVJ�KPETGOGPVCN�ECRKVCN�EQUVU�CPF�KPETGOGPVCN�HWGN�UCXKPIU�
GZRGPFKVWTGU���6JKU�FKUEQWPVGF�EQUV�HQT�GCEJ�OGCUWTG�YCU�FKXKFGF�D[�KVU�EWOWNCVKXG�GOKUUKQPU�TGFWEVKQPU�HTQO�
�����VQ������VQ�ECNEWNCVG�C�EQUV�RGT�VQP�HQT�VJG�OGCUWTG�HQT�VJG�RGTKQF��#�UGEQPF�ECNEWNCVKQP�YCU�CNUQ�OCFG�
VJCV�FKXKFGU�GCEJ�OGCUWTGoU�FKUEQWPVGF�EQUV�D[�KVU�FKUEQWPVGF�GOKUUKQPU�TGFWEVKQPU�HTQO������VQ�������6JG� 

100 www.arb.ca.gov/cc/docs/ab32text.pdf
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UCOG�FKUEQWPV�TCVG�KU�WUGF�VQ�FKUEQWPV�DQVJ�KPETGOGPVCN�EQUVU�CPF�GOKUUKQPU�KP�VJKU�CRRTQCEJ��6JG�GUVKOCVGU�
CTG�RTGUGPVGF�KP�VJG�VCDNG�DGNQY�
%QUVU�VJCV�TGRTGUGPV�VTCPUHGTU�YKVJKP�VJG�UVCVG��UWEJ�CU�KPEGPVKXG�RC[OGPVU�HQT�GCTN[�TGVKTGOGPV�QH�GSWKROGPV��
CTG�PQV�KPENWFGF�KP�VJKU�%CNKHQTPKC�VQVCN�EQUV�OGVTKE��6JG�EQUV�TCPIGU�UJQYP�DGNQY�TGRTGUGPV�UQOG�QH�VJG�
WPEGTVCKPV[�KPJGTGPV�KP�GUVKOCVKPI�VJKU�OGVTKE��6JG�FGVCKNU�QH�JQY�VJG�TCPIGU�HQT�GCEJ�OGCUWTG�YGTG�GUVKOCVGF�
CTG�FGUETKDGF�KP�VJG�HQQVPQVGU�DGNQY��#NN�EQUV�GUVKOCVGU�JCXG�DGGP�TQWPFGF�TGRTGUGPVKPI�HWTVJGT�WPEGTVCKPV[�
KP�KPFKXKFWCN�XCNWGU�
+V�KU�KORQTVCPV�VQ�PQVG�VJCV�VJKU�EQUV�RGT�OGVTKE�VQP�FQGU�PQV�TGRTGUGPV�CP�GZRGEVGF�OCTMGV�RTKEG�XCNWG�HQT�
ECTDQP�OKVKICVKQP�CUUQEKCVGF�YKVJ�VJGUG�OGCUWTGU��+P�CFFKVKQP��VJG�UKPING�[GCT�
������XCNWGU�CPF�VJG�GUVKOCVGU�
VJCV�GPEQORCUU������VQ������FQ�PQV�ECRVWTG�VJG�HWGN�UCXKPIU�QT�)*)�TGFWEVKQPU�CUUQEKCVGF�YKVJ�VJG�HWNN�
GEQPQOKE�NKHGVKOG�QH�OGCUWTGU�VJCV�JCXG�DGGP�KORNGOGPVGF�D[�������DWV�YJQUG�KORCEVU�GZVGPF�DG[QPF�
������6JG�GUVKOCVGU�CNUQ�FQ�PQV�ECRVWTG�VJG�ENKOCVG�QT�JGCNVJ�DGPGƂVU�QH�VJG�)*)�OKVKICVKQP�OGCUWTGU��
6CDNG����CNUQ�PQVGU�VJG�OGCUWTGU�HQT�YJKEJ�UQWTEGU�QVJGT�VJCP�VJG�2#6*9#;5�OQFGN�YGTG�WUGF�VQ�FGXGNQR�
GUVKOCVGU�QH�VJG�EQUV�RGT�OGVTKE�VQP��6JG�GUVKOCVGU�KP�VJG�VCDNG�KPFKECVG�VJCV�VJG�TGNCVKXG�EQUV�QH�VJG�OGCUWTGU�
KU�TGCUQPCDN[�EQPUKUVGPV�CETQUU�VJG�FKHHGTGPV�OGCUWTGU�QH�EQUV�RGT�OGVTKE�VQP��/GCUWTGU�VJCV�CTG�TGNCVKXGN[�
NGUU�EQUVN[�WUKPI�VJG������EQUV�RGT�OGVTKE�VQP�CTG�CNUQ�NGUU�EQUVN[�WUKPI�VJG�EQUV�RGT�OGVTKE�VQP�DCUGF�QP�VJG�
RGTKQF������VQ�������*QYGXGT��HQT�UGXGTCN�OGCUWTGU�VJG�UKIP�QH�VJG�GUVKOCVG�FKHHGTU��UWEJ�VJCV�KP������VJG�
OGCUWTG�JCU�C�RQUKVKXG�EQUV�YJKNG�VJGTG�KU�C�PGICVKXG�EQUV�HQT�VJG�RGTKQF������VQ�������6JKU�FKHHGTGPEG�KP�UKIP�
QEEWTU�DGECWUG�VJG�OGCUWTG�KPENWFGU�KPETGCUKPIN[�EQUVN[�KPXGUVOGPVU�VQYCTF�VJG�GPF�QH�VJG�RGTKQF�GZCOKPGF��
$[�GZCOKPKPI�QPN[�������VJG�NQYGT�EQUV�EQORQPGPVU�QH�VJG�OGCUWTG�VJCV�QEEWT�KP�GCTNKGT�[GCTU�CTG�QOKVVGF��
TGUWNVKPI�KP�C�JKIJGT�EQUV�GUVKOCVG�HQT������CNQPG�
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table 10: estimated Cost per metriC ton oF measures Considered in the 2017 
sCoping plan development and averaged From 2021 through 2030
+ORQTVCPV��#U�KPFKXKFWCN�OGCUWTGU�CTG�FGUKIPGF�CPF�KORNGOGPVGF�VJG[�YKNN�DG�UWDLGEV�VQ�HWTVJGT�
GXCNWCVKQP�CPF�TGƂPGOGPV�CPF�RWDNKE�TGXKGY��YJKEJ�OC[�TGUWNV�KP�FKHHGTGPV�ƂPFKPIU�VJCP�RTGUGPVGF�DGNQY��
6JG�TCPIGU�CTG�GUVKOCVGU�VJCV�TGRTGUGPV�EWTTGPV�CUUWORVKQPU�QH�JQY�RTQITCOU�OC[�DG�KORNGOGPVGF�
CPF�OC[�XCT[�ITGCVN[�FGRGPFKPI�QP�VJG�FGUKIP��KORNGOGPVCVKQP��CPF�RGTHQTOCPEG�QH�VJG�RQNKEKGU�CPF�
OGCUWTGU��/GCUWTGU�KP�DQNF�VGZV�CTG�KPENWFGF�KP�VJG�5EQRKPI�2NCP�

Measure Cost/metric  
ton in 2030*

Cost/metric ton 
2021-2030**

50 percent Renewables Portfolio Standard (RPS) a $175 $100 to $200

Mobile Sources CFT and Freight b <$50 <$50

Liquid Biofuels (18 percent Carbon Intensity Reduction Target for LCFS) c $150 $100 to $200

Short-Lived Climate Pollutant Strategy d $25 $25

�Z�CFFKVKQPCN�CEJKGXCDNG�GPGTI[�GHƂEKGPE[�KP�VJG������+'24 f -$350 -$300 to -$200

���RGTEGPV�KPETGOGPVCN�425�CPF�CFFKVKQPCN����)9�DGJKPF�VJG�OGVGT�UQNCT�28 a ���� �����VQ�����

.KSWKF�$KQHWGNU�
���RGTEGPV�%CTDQP�+PVGPUKV[�4GFWEVKQP�6CTIGV�HQT�.%(5�CPF�C�.QY�'OKUUKQP�
&KGUGN�5VCPFCTF� b ���� �����VQ�����

���RGTEGPV�4GƂPGT[ d ���� ����VQ�����

���RGTEGPV�4GƂPGT[ d ���� �����VQ�����

���RGTEGPV�+PFWUVT[ d ����� �����VQ�����

���RGTEGPV�1KN�CPF�)CU d ����� �����VQ�����

��RGTEGPV�+PETGCUGF�7VKNK\CVKQP�QH�TGPGYCDNG�PCVWTCN�ICU���EQTG�CPF�PQP�EQTG e ����� ������VQ������

/QDKNG�5QWTEG�5VTCVGI[�
%(6��YKVJ�+PETGCUGF�<'8U�KP�5QWVJ�%QCUV���CFFKVKQPCN�TGFWEVKQPU�KP�
8/6�CPF�GPGTI[�FGOCPF���GCTN[�TGVKTGOGPV�QH�.&8U�YKVJ�OQTG�GHƂEKGPV�.&8U b ���� ����

���Z�CFFKVKQPCN�CEJKGXCDNG�GPGTI[�GHƂEKGPE[�KP�VJG������+'24��GNGEVTKƂECVKQP�QH�DWKNFKPIU�

JGCV�RWORU���TGU��GNGEVTKE�UVQXGU��CPF�GCTN[�TGVKTGOGPV�QH�*8#% f ��� ������VQ�����

� 9JGTG�GPJCPEGOGPVU�JCXG�DGGP�OCFG�VQ�C�OGCUWTG�QT�RQNKE[��VJG�EQUV�RGT�OGVTKE�VQP�CTG�KPETGOGPVCN�VQ�VJG�QTKIKPCN�OGCUWTG�� 
 (QT�GZCORNG��VJG�EQUV�RGT�OGVTKE�VQP�HQT�VJG����RGTEGPV�.%(5�CTG�KPETGOGPVCN�VQ�VJG�EQUV�RGT�OGVTKE�VQP�HQT�VJG����RGTEGPV�.%(5�
�� 6JG�NQYGT�XCNWGU�WUG�C�EQUV�FKUEQWPV�TCVG�QH����RGTEGPV�CPF�EWOWNCVKXG�GOKUUKQPU�HQT�VJG�RGTKQF������VQ�������6JG�JKIJGT�XCNWGU� 
 FKUEQWPV�DQVJ�EQUVU�CPF�GOKUUKQPU�WUKPI�C�FKUEQWPV�TCVG�QH����RGTEGPV�
a %QUV�GUVKOCVG�KU�DCUGF�QP�2#6*9#;5�UGPUKVKXKV[�CPCN[UKU�CU�FGUETKDGF�KP�VJG�OCKP�VGZV�
b %QUV�GUVKOCVG�KU�DCUGF�QP�2#6*9#;5�UGPUKVKXKV[�CPCN[UKU�CU�FGUETKDGF�KP�VJG�OCKP�VGZV�
E .KSWKF�DKQHWGN�XCNWGU�CTG�ECNEWNCVGF�CU�VJG�CXGTCIG�WPUWDUKFK\GF�EQUV�QH�DKQHWGNU�UWRRNKGF�CDQXG�VJCV�QH�CP�GSWKXCNGPV�XQNWOG�QH� 
 HQUUKN�HWGNU��6JGUG�XCNWGU�FQ�PQV�TGƃGEV�KORCEVU�HTQO�QVJGT�DKQHWGN�RQNKEKGU��UWEJ�CU�VJG�4GPGYCDNG�(WGN�5VCPFCTF�QT�RTQFWEVKQP� 
 VCZ�ETGFKVU��VJCV�CTG�RCTVKCNN[�UWRRQTVGF�D[�HWGN�RWTEJCUGTU�VCZRC[GTU�QWVUKFG�QH�%CNKHQTPKC��6JGTGHQTG��VJGUG�XCNWGU�FQ�PQV� 
 TGRTGUGPV�.%(5�RTQITCO�EQUVU�QT�RQVGPVKCN�.%(5�ETGFKV�RTKEGU�
d 5GG�#RRGPFKZ�&
e %QUV�GUVKOCVG�KU�DCUGF�QP�2#6*9#;5�UGPUKVKXKV[�CPCN[UKU�CU�FGUETKDGF�KP�VJG�OCKP�VGZV�
f %QUV�GUVKOCVG�KU�DCUGF�QP�2#6*9#;5�UGPUKVKXKV[�CPCN[UKU�CU�FGUETKDGF�KP�VJG�OCKP�VGZV��6JG�EQUV�RGT�OGVTKE�VQP�FQGU�PQV�TGRTGUGPV� 
 VJG�TGUWNVU�QH�VJG�%27%oU�QT�%'%oU�UVCPFCTF�EQUV�GHHGEVKXGPGUU�GXCNWCVKQP�VGUVU�
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Health Analyses

%NKOCVG�OKVKICVKQP�YKNN�TGUWNV�KP�DQVJ�GPXKTQPOGPVCN�CPF�JGCNVJ�DGPGƂVU��6JKU�UGEVKQP�RTGUGPVU�KPHQTOCVKQP�
CDQWV�VJG�RQVGPVKCN�JGCNVJ�DGPGƂVU�QH�VJG�5EQRKPI�2NCP��6JG�KORCEVU�CTG�RTKOCTKN[�HTQO�TGFWEGF�RCTVKEWNCVG�
OCVVGT�RQNNWVKQP��TGFWEGF�VQZKEU�RQNNWVKQP�
DQVJ�FKGUGN�EQODWUVKQP�RCTVKENGU�CPF�QVJGT�VQZKE�RQNNWVCPVU���CPF�
VJG�JGCNVJ�DGPGƂVU�QH�KPETGCUGF�RJ[UKECN�CEVKXKV[�VJCV�YKNN�TGUWNV�HTQO�OQTG�CEVKXG�OQFGU�QH�VTCPURQTVCVKQP�
UWEJ�CU�YCNMKPI�CPF�DKMKPI�KP�NKGW�QH�FTKXKPI��%#4$�KU�WUKPI�VJG�#$�����CKT�SWCNKV[�GUVKOCVGU�KP�6CDNG���CU�C�
RTQZ[�VQ�WPFGTUVCPF�VJG�RQVGPVKCN�JGCNVJ�KORCEVU�HTQO�VJG�5EQRKPI�2NCP��6JGTG�KU�WPEGTVCKPV[�KP�VJG�CKT�SWCNKV[�
GUVKOCVGU�CPF�VJCV�KU�ECTTKGF�VJTQWIJ�VQ�VJG�JGCNVJ�KORCEVU�GXCNWCVKQP�RTGUGPVGF�JGTG��+P�VJG�HWVWTG��%#4$� 
YKNN�DG�YQTMKPI�VQ�GZRNQTG�JQY�VQ�DGVVGT�KPVGITCVG�JGCNVJ�CPCN[UKU�CPF�JGCNVJ�EQPUKFGTCVKQPU�KP�VJG�FGUKIP�CPF�
KORNGOGPVCVKQP�QH�ENKOCVG�RTQITCOU�
$GECWUG�VJG�JGCNVJ�GPFRQKPVU�QH�GCEJ�QH�VJGUG�DGPGƂVU�KU�FKHHGTGPV�
G�I���HGYGT�KPEKFGPEGU�QH�RTGOCVWTG�
OQTVCNKV[��NQYGT�ECPEGT�TKUM��CPF�HGYGT�KPEKFGPEGU�QH�JGCTV�FKUGCUG���VJG�OGVJQFQNQIKGU�HQT�GUVKOCVKPI�VJG�
DGPGƂVU�FKHHGT��(WTVJGT��VJG�OGVJQFQNQIKGU�CTG�UVCVKUVKECN�GUVKOCVGU�QH�CFXGTUG�JGCNVJ�QWVEQOGU�CIITGICVGF�
VQ�VJG�UVCVGYKFG�NGXGN��6JGTGHQTG��VJKU�KPHQTOCVKQP�UJQWNF�QPN[�DG�WUGF�VQ�WPFGTUVCPF�VJG�TGNCVKXG�JGCNVJ�
DGPGƂVU�QH�VJG�XCTKQWU�UVTCVGIKGU�CPF�UJQWNF�PQV�DG�VCMGP�CU�CP�CDUQNWVG�GUVKOCVG�QH�VJG�JGCNVJ�QWVEQOGU�QH�
VJG�5EQRKPI�2NCP�UVCVGYKFG��QT�YKVJKP�C�URGEKƂE�EQOOWPKV[��6JG�NCVVGT�KU�C�HWPEVKQP�QH�VJG�WPKSWG�GZRQUWTG�
VQ�CKT�RQNNWVCPVU�YKVJKP�GCEJ�EQOOWPKV[�CPF�GCEJ�KPFKXKFWCNoU�EJQKEG�QH�OQTG�CEVKXG�VTCPURQTV�OQFGU�VJCV�
KPETGCUG�RJ[UKECN�CEVKXKV[�
6JG�GUVKOCVGU�QH�JGCNVJ�DGPGƂVU�KP�VJKU�UGEVKQP�FQ�PQV�KPENWFG�CP[�RQVGPVKCN�CXQKFGF�CFXGTUG�JGCNVJ�KORCEVU�
CUUQEKCVGF�YKVJ�C�TGFWEVKQP�KP�INQDCN�ENKOCVG�EJCPIG��9JKNG�YG�TGEQIPK\G�VJCV�OKVKICVKPI�ENKOCVG�EJCPIG�
YKNN��HQT�GZCORNG��RTGXGPV�CVOQURJGTKE�VGORGTCVWTG�TKUG��VJGTGD[�RTGXGPVKPI�KPETGCUGU�KP�Q\QPG�KP�%CNKHQTPKC��
YJKEJ�YKNN�TGUWNV�KP�HGYGT�DTGCVJKPI�RTQDNGOU��VJG�EQPPGEVKQP�KU�FKHƂEWNV�VQ�GUVKOCVG�QT�OQFGN��5KPEG�KV�VCMGU�
EQNNGEVKXG�INQDCN�CEVKQP�VQ�OKVKICVG�ENKOCVG�EJCPIG��VJG�HQNNQYKPI�CPCN[UGU�FQ�PQV�CVVGORV�VQ�SWCPVKH[�VJG�
KORTQXGF�JGCNVJ�QWVEQOGU�HTQO�TGFWEKPI�QT�UVQRRKPI�VJG�TKUG�KP�INQDCN�VGORGTCVWTGU�
6JG�GUVKOCVGF�UVCVGYKFG�JGCNVJ�DGPGƂVU�QH�VJG�5EQRKPI�2NCP�CTG�FQOKPCVGF�D[�TGFWEVKQPU�KP�RCTVKEWNCVG�
OCVVGT�HTQO�OQDKNG�UQWTEGU�CPF�YQQF�DWTPKPI�CPF�C�UYKVEJ�VQ�OQTG�CEVKXG�VTCPURQTV�OQFGU��+P�RCTVKEWNCT��
VJG�HQEWU�QP�VJG�KORCEVU�QH�GZRQUWTG�VQ�RCTVKEWNCVG�OCVVGT�HTQO�OQDKNG�UQWTEGU�KU�GZRGEVGF�DGECWUG�VJKU�KU�C�
OCLQT�ECWUG�QH�CKT�RQNNWVKQP�UVCVGYKFG��(QT�VJKU�TGCUQP��VJG�CEVKQPU�EQPEGTPKPI�OQDKNG�UQWTEGU�KP�VJG�5EQRKPI�
2NCP�YGTG�URGEKƂECNN[�FGXGNQRGF�YKVJ�VJG�IQCN�QH�CEJKGXKPI�JGCNVJ�DCUGF�CKT�SWCNKV[�UVCPFCTFU�D[�TGFWEKPI�
ETKVGTKC�CPF�VQZKEU�GOKUUKQPU�CU�YGNN�CU�)*)�GOKUUKQPU�UKOWNVCPGQWUN[��+P�CFFKVKQP��CEVKQPU�VJCV�UWRRQTV�
YCNMCDNG�EQOOWPKVKGU�PQV�QPN[�TGUWNV�KP�TGFWEGF�8/6�CPF�TGNCVGF�)*)�GOKUUKQPU��DWV�RTQOQVG�CEVKXG�
VTCPURQTV�CPF�KPETGCUGF�RJ[UKECN�CEVKXKV[�VJCV�KU�UVTQPIN[�TGNCVGF�VQ�KORTQXGF�JGCNVJ�
6CDNG����RTQXKFGU�C�UWOOCT[�QH�VJG�VQVCN�GUVKOCVGF�JGCNVJ�DGPGƂVU�HTQO�VJG�TGNGXCPV�OGVTKEU�HQT�VJG�
5EQRKPI�2NCP��6JG�UGEVKQPU�DGNQY�UWOOCTK\G�VJG�OGVJQFQNQIKGU�WUGF�VQ�GUVKOCVG�VJGUG�DGPGƂVU��/QTG�
FGVCKN�QP�JQY�VJGUG�GUVKOCVGU�YGTG�ECNEWNCVGF�ECP�DG�HQWPF�KP�#RRGPFKZ�)��6JG�CKT�RQNNWVCPV�XCNWGU�WUGF�
KP�GUVKOCVKPI�VJG�JGCNVJ�KORCEVU�CTG�HTQO�6CDNG���CPF�CNN�ECXGCVU�KP�VJG�GUVKOCVKQP�QH�VJG�CKT�SWCNKV[�KORCEVU�
OWUV�DG�EQPUKFGTGF�YJGP�TGXKGYKPI�VJG�JGCNVJ�KORCEVU�FKUEWUUGF�DGNQY�CU�VJG�CKT�RQNNWVCPV�XCNWGU�CTG�NKMGN[�
QXGTGUVKOCVGU�DCUGF�QP�CUUKIPGF�TGNCVKQPUJKRU�VQ�)*)U�VJCV�OC[�PQV�DG�TGCN�

Potential Health Impacts of Reductions in Particulate Matter Air Pollution
%#4$�TGNKGF�QP�CP�7�5��'2#�CRRTQXGF�OGVJQFQNQI[�VQ�GUVKOCVG�VJG�JGCNVJ�KORCEVU�QH�TGFWEKPI�CKT�RQNNWVKQP�
D[�CEVKQPU�KP�VJG�5EQRKPI�2NCP��6JKU�OGVJQFQNQI[�TGNKGU�QP�CP�KPEKFGPVU�RGT�VQP�HCEVQT�VQ�SWCPVKH[�VJG�JGCNVJ�
DGPGƂVU�QH�FKTGEVN[�GOKVVGF�
FKGUGN�RCTVKENGU�CPF�YQQF�UOQMG��CPF�UGEQPFCT[�2/����HQTOGF�HTQO�QZKFGU�QH�
PKVTQIGP�HTQO�TGFWEVKQPU�FWG�VQ�TGIWNCVQT[�EQPVTQNU��+V�KU�UKOKNCT�KP�EQPEGRV�VQ�VJG�OGVJQFQNQI[�FGXGNQRGF�
D[�VJG�7�5��'2#�HQT�EQORCTCDNG�GUVKOCVKQPU101��DWV�WUGU�%CNKHQTPKC�CKT�DCUKP�URGEKƂE�TGNCVKQPUJKRU�DGVYGGP�
GOKUUKQPU�CPF�CKT�SWCNKV[��6JG�DCUKU�QH�VJG�OGVJQFQNQI[�KU�CP�CRRTQZKOCVGN[�NKPGCT�TGNCVKQPUJKR�DGVYGGP�
EJCPIGU�KP�2/����GOKUUKQPU�CPF�GUVKOCVGF�EJCPIGU�KP�JGCNVJ�QWVEQOGU��+P�VJKU�OGVJQFQNQI[��VJG�PWODGT�
QH�RTGOCVWTG�FGCVJU�KU�GUVKOCVGF�D[�OWNVKRN[KPI�GOKUUKQPU�D[�VJG�KPEKFGPVU�RGT�VQP�UECNKPI�HCEVQT��6JG�
HCEVQTU�CTG�FGTKXGF�HTQO�UVWFKGU�VJCV�EQTTGNCVG�VJG�PWODGT�QH�KPEKFGPVU�
RTGOCVWTG�FGCVJU��JQURKVCNK\CVKQPU��
GOGTIGPE[�TQQO�XKUKVU��CUUQEKCVGF�YKVJ�GZRQUWTG�VQ�2/���.
101� (CPP��0���(WNEJGT��%�/����*WDDGNN��$�,��
������6JG�KPƃWGPEG�QH�NQECVKQP��UQWTEG��CPF�GOKUUKQP�V[RG�KP�GUVKOCVGU�QH�VJG�JWOCP� 
� JGCNVJ�DGPGƂVU�QH�TGFWEKPI�C�VQP�QH�CKT�RQNNWVKQP��
�����#KT�3WCNKV[��#VOQURJGTG���*GCNVJ��
�������s���
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Potential Health Impacts of Reductions in Toxic Air Pollution
#�PWODGT�QH�HCEVQTU�EQORNKECVG�CP[�CVVGORV�VQ�GXCNWCVG�VJG�JGCNVJ�DGPGƂVU�QH�TGFWEKPI�GZRQUWTG�VQ�VQZKE�CKT�
RQNNWVKQP��(KTUV��VJGTG�CTG�JWPFTGFU�QH�KPFKXKFWCN�EJGOKECNU�QH�EQPEGTP�YKVJ�YKFGN[�XCT[KPI�JGCNVJ�GHHGEVU�CPF�
RQVGPEKGU��6JGTGHQTG��C�UKPING�OGVTKE�KU�QH�NKOKVGF�XCNWG�KP�ECRVWTKPI�VJG�TCPIG�QH�RQVGPVKCN�VQZKEU�DGPGƂVU��
(WTVJGTOQTG��WPNKMG�VJG�ETKVGTKC�RQNNWVCPVU�YJQUG�KORCEVU�CTG�IGPGTCNN[�OGCUWTGF�QP�TGIKQPCN�UECNGU��VQZKEU�
RQUG�EQPEGTP�HQT�DQVJ�PGCT�UQWTEG�KORCEVU�CPF�NCTIGT�UECNG�RJQVQEJGOKECN�VTCPUHQTOCVKQPU�CPF�VTCPURQTV��
(KPCNN[��VJG�CEEGRVGF�UEKGPVKƂE�WPFGTUVCPFKPI�HQT�ECPEGT�TKUM�KU�VJCV�VJGTG�KU�WUWCNN[�PQ�UCHG�VJTGUJQNF�HQT�
GZRQUWTGU�VQ�ECTEKPQIGPU��6JGTGHQTG��ECPEGT�TKUMU�CTG�WUWCNN[�GZRTGUUGF�CU�pEJCPEGU�RGT�OKNNKQPq�QH�EQPVTCEVKPI�
ECPEGT�QXGT�C�
���[GCT��NKHGVKOG�GZRQUWTG�
KP�6CDNG����NKHGVKOG�GZRQUWTG�KU�RTQXKFGF�KP�VJG�HCT�TKIJV�EQNWOP��
+P�NKIJV�QH�VJGUG�EQORNGZKVKGU��%#4$�TGNKGF�QP�VJG�OQUV�TGEGPV�0CVKQPCN�#KT�6QZKEU�#UUGUUOGPV�
0#6#��
EQPFWEVGF�D[�VJG�7�5��'2#�102�6JG�0#6#������OQFGNU�VJG�RQVGPVKCN�TKUMU�HTQO�DTGCVJKPI�GOKUUKQPU�QH�
CRRTQZKOCVGN[�����VQZKE�CKT�RQNNWVCPVU�CETQUU�VJG�EQWPVT[��/QFGNGF�ECPEGT�TKUM�TGUWNVU�CTG�CXCKNCDNG�D[�
EGPUWU�VTCEV��6JG�0#6#�FCVC�EQXGT�KPFWUVTKCN�HCEKNKVKGU��OQDKNG�UQWTEGU�
QP�TQCF�CPF�QHH�TQCF���UOCNN�CTGC�
YKFG�UQWTEGU��CPF�OQTG��%#4$�OWNVKRNKGF�VJG�0#6#�pECPEGT�TKUM�RGT�OKNNKQPq�XCNWGU�D[�EGPUWU�VTCEV�D[�VJG�
EGPUWU�VTCEVoU�RQRWNCVKQP��KP�QTFGT�VQ�GUVKOCVG�C�RQRWNCVKQP�YGKIJVGF�OGVTKE�VJCV�EQWNF�DG�CIITGICVGF�VQ�
VJG�UVCVGYKFG�NGXGN��6JKU�UVCVKUVKE�UJQWNF�PQV�DG�EQPUVTWGF�CU�CEVWCN�TGCN�YQTNF�ECPEGTU�
FWG�VQ�VJG�OCP[�
WPEGTVCKPVKGU�KP�GUVKOCVKPI�VJG�TGCN�YQTNF�NGXGNU�QH�TKUM���0GZV��%#4$�CRRNKGF�VJG�RGTEGPV�TGFWEVKQPU�KP�
GOKUUKQPU�FWG�VQ�5EQRKPI�2NCP�CEVKQPU��KP�QTFGT�VQ�QDVCKP�CP�GUVKOCVG�QH�VJG�pCXQKFGF�KPEKFGPEGq�QH�UVCVKUVKECN�
NKHGVKOG�ECPEGTU�CVVTKDWVCDNG�VQ�KORNGOGPVCVKQP�QH�VJG�5EQRKPI�2NCP��#ICKP��VJG�pCXQKFGF�KPEKFGPEGq�KU�C�
EQPUVTWEV�FGUKIPGF�VQ�RTQXKFG�C�WUGHWN�UVCVKUVKECN�OGVTKE�HQT�EQORCTCVKXG�RWTRQUGU�COQPI�UEGPCTKQU��+V�UJQWNF�
PQV�DG�EQPUVTWGF�VQ�DG�C�TGCN�YQTNF�RCTCOGVGT�

Potential Health Impacts of Active Transportation
*KIJ�NGXGNU�QH�CEVKXG�VTCPURQTVCVKQP�JCXG�DGGP�NKPMGF�VQ�KORTQXGF�JGCNVJ�CPF�TGFWEGF�RTGOCVWTG�OQTVCNKV[�
D[�KPETGCUKPI�FCKN[�RJ[UKECN�CEVKXKV[��TGRTGUGPVKPI�C�OCLQT�FKTGEV�EQ�DGPGƂV�QH�WUKPI�CEVKXG�VTCPURQTVCVKQP�CU�
C�UVTCVGI[�VQ�TGFWEG�)*)�GOKUUKQPU��6JG�DGPGƂVU�QH�RJ[UKECN�CEVKXKV[�ECP�DG�XGT[�NCTIG��+PFKXKFWCNU�YJQ�CTG�
CEVKXG�HQT�CRRTQZKOCVGN[����OKPWVGU�C�FC[�JCXG�C����RGTEGPV�NQYGT�TKUM�QH�F[KPI�GCTN[�VJCP�VJQUG�YJQ�CTG�
CEVKXG�HQT�LWUV���OKPWVGU�C�FC[�CPF�VJQUG�YJQ�CTG�CEVKXG�CP�JQWT�C�FC[��JCXG�ENQUG�VQ�C����RGTEGPV�NQYGT�TKUM�QH�
premature death.���

6JG�5EQRKPI�2NCP�KPENWFGU�TGFWEVKQPU�KP�8/6��YJKEJ�ECP�DG�CEJKGXGF�KP�C�PWODGT�QH�YC[U��KPENWFKPI�KPETGCUGF�
CEVKXG�VTCPURQTVCVKQP��6Q�GUVKOCVG�VJG�RQVGPVKCN�JGCNVJ�DGPGƂVU�QH�CEVKXG�VTCPURQTV��%#4$�UVCHH�TGXKGYGF�
YQTM�FQPG�D[�VJG�%CNKHQTPKC�&GRCTVOGPV�QH�2WDNKE�*GCNVJ�
%&2*��EQPEGTPKPI�VJG�RQVGPVKCN�JGCNVJ�DGPGƂVU�
CUUQEKCVGF�YKVJ�VJG�%CNVTCPU�5VTCVGIKE�/CPCIGOGPV�2NCP��+P�VJKU�/CPCIGOGPV�2NCP��%CNVTCPU�UGV�C�VCTIGV�HQT�
KPETGCUKPI�VJG�CFQRVKQP�QH�CEVKXG�VTCPURQTVCVKQP��CKOKPI�HQT�C�FQWDNKPI�QH�YCNMKPI�CPF�C�VTKRNKPI�QH�DKE[ENG�
VTKRU�D[������EQORCTGF�VQ�������9JKNG�VJKU�RNCP�KVUGNH�KU�PQV�RCTV�QH�VJG�5EQRKPI�2NCP��KV�JGNRU�RTQXKFG�C�UGPUG�
QH�VJG�OCIPKVWFG�QH�JGCNVJ�DGPGƂVU�CUUQEKCVGF�YKVJ�KPETGCUGF�CEVKXG�VTCPURQTVCVKQP�
%&2*�RGTHQTOGF�C�TKUM�CUUGUUOGPV�VQ�EQORCTG�VJG�PWODGT�QH�RTGOCVWTG�FGCVJU�FWG�VQ�RJ[UKECN�KPCEVKXKV[�
CPF�VTCHƂE�KPLWTKGU�KP�VJG�DCUGNKPG�[GCT�QH������VQ�VJG�[GCT�������CUUWOKPI�VJCV�%CNVTCPUo�YCNMKPI�CPF�DKE[ENKPI�
OQFG�UJCTG�VCTIGVU�YGTG�OGV�����%2&*oU�OGVJQFQNQI[�JCU�DGGP�FQEWOGPVGF�KP�C�RWDNKEN[�CXCKNCDNG�VGEJPKECN�
manual����CPF�VJG�OQFGN�JCU�CRRGCTGF�KP�OCP[�RGGT�TGXKGYGF�TGUGCTEJ�CTVKENGU�106�+V�JCU�DGGP�KP�FGXGNQROGPV�
102� 7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�
�������0CVKQPCN�#KT�6QZKEU�#UUGUUOGPV�
0#6#�������� 
 https://www.epa.gov/national-air-toxics-assessment/2011-nata-assessment-results 
���� 7�5��&GRCTVOGPV�QH�*GCNVJ�CPF�*WOCP�5GTXKEGU�
������2J[UKECN�#EVKXKV[�)WKFGNKPGU�#FXKUQT[�%QOOKVVGG��2J[UKECN�#EVKXKV[� 
� )WKFGNKPGU�#FXKUQT[�%QOOKVVGG�4GRQTV��9CUJKPIVQP��&%
���� /CK\NKUJ��0��
����C��+PETGCUKPI�9CNMKPI��%[ENKPI��CPF�6TCPUKV��+ORTQXKPI�%CNKHQTPKCPUo�*GCNVJ��5CXKPI�EQUVU��CPF�4GFWEKPI� 
� )TGGPJQWUG�)CUGU��1HƂEG�QH�*GCNVJ�'SWKV[��%CNKHQTPKC�&GRCTVOGPV�QH�2WDNKE
� *GCNVJ��JVVRU���YYY�EFRJ�EC�IQX�2TQITCOU�1*'�%&2*���&QEWOGPV���.KDTCT[�/CK\NKUJ������+PETGCUKPI�9CNMKPI�%[ENKPI� 
� 6TCPUKV�6GEJPKECN�4GRQTV�TGX�����#&#�RFH
���� /CK\NKUJ��0��
����D��+PVGITCVGF�6TCPURQTV�CPF�*GCNVJ�+ORCEV�/QFGN�
+6*+/���#�)WKFG�VQ�1RGTCVKQP��%CNKDTCVKQP�CPF�+PVGITCVKQP�YKVJ� 
� 6TCXGN�&GOCPF�/QFGNU��%CNKHQTPKC�5RTGCFUJGGV�8GTUKQP�&GEGODGT����������
106� )QVUEJK��6���6CKPKQ��/���/CK\NKUJ��0���5EJYCPGP��6���)QQFOCP��#�����9QQFEQEM��,��
�������%QPVTCUVU�KP�CEVKXG�VTCPURQTV� 
� DGJCXKQWT�CETQUU�HQWT�EQWPVTKGU��JQY�FQ�VJG[�VTCPUNCVG�KPVQ�RWDNKE�JGCNVJ�DGPGƂVU!�2TGXGPVCVKXG�/GFKEKPG������������� 
� FQK���������L�[ROGF������������
� /CK\NKUJ��0���9QQFEQEM��,���%Q��5���1UVTQ��$���(CPCK��#�����(CKTNG[��&��
�������*GCNVJ�EQDGPGƂVU�CPF�VTCPURQTVCVKQP�TGNCVGF� 
� TGFWEVKQPU�KP�ITGGPJQWUG�ICU�GOKUUKQPU�KP�VJG�5CP�(TCPEKUEQ�$C[�CTGC��#OGTKECP�LQWTPCN�QH�RWDNKE�JGCNVJ�����
������������� 
� FQK���������CLRJ������������
� 9JKVƂGNF��)��2���/GGJCP��.��#���/CK\NKUJ��0�����9GPFGN��#��/��
�������6JG�+PVGITCVGF�6TCPURQTV�CPF�*GCNVJ�+ORCEV�/QFGNKPI� 
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UKPEG�������CPF�C�%CNKHQTPKC�URGEKƂE�XGTUKQP�YCU�TGNGCUGF�YKVJ�C�TGEGPV�WRFCVG�KP�0QXGODGT���������

%&2*�GUVKOCVGF�VJCV�������RTGOCVWTG�FGCVJU�CPPWCNN[�YQWNF�DG�CXQKFGF�KH�%CNKHQTPKCPU�OGV�VJG�/CPCIGOGPV�
2NCPoU������VCTIGVU�YGTG�OGV�D[�%CNKHQTPKCPU�EQORCTGF�VQ������VTCXGN�RCVVGTPU��#�TGEGPV�RCRGT�D[�&T��/CK\NKUJ�
et al����SWCPVKƂGF�VJG�JGCNVJ�EQ�DGPGƂVU�QH�VJG�RTGHGTTGF�5WUVCKPCDNG�%QOOWPKVKGU�5VTCVGIKGU�UEGPCTKQU�

EQORCTGF�VQ�VJG������DCUGNKPG�VTCXGN�RCVVGTP��HQT�VJG�OCLQT�/GVTQRQNKVCP�2NCPPKPI�1TICPK\CVKQPU�WUKPI�VJG�
UCOG�OGVJQFQNQI[�CPF�HQWPF�VJCV�����FGCVJU�CPPWCNN[�YQWNF�DG�CXQKFGF��(QT�DQVJ�CPCN[UGU��VJGTG�YGTG�
UKIPKƂECPV�TGFWEVKQPU�KP�ECWUG�URGEKƂE�RTGOCVWTG�OQTVCNKV[�FWG�VQ�KPETGCUGF�RJ[UKECN�CEVKXKV[��YJKEJ�YCU�
UNKIJVN[�EQWPVGTCEVGF�D[�C�OWEJ�UOCNNGT�KPETGCUG�KP�HCVCN�VTCHƂE�KPLWTKGU�FWG�VQ�VJG�KPETGCUGF�YCNMKPI�CPF�
DKE[ENKPI��9JGP�VCMGP�VQIGVJGT��VJG�JGCNVJ�DGPGƂV�QH�KPETGCUKPI�CEVKXG�VTCPURQTVCVKQP�ITGCVN[�QWVYGKIJGF�
VJG�KPETGCUGF�OQTVCNKV[�HTQO�TQCF�VTCHƂE�EQNNKUKQPU��6JG�5EQRKPI�2NCP�IQCNU�TGNCVGF�VQ�CEVKXG�VTCPURQTVCVKQP�
CTG�OQTG�CIITGUUKXG�VJCP�VJQUG�KP�DQVJ�VJG�/CK\NKUJ�GV�CN�������RWDNKECVKQP�CPF�VJG�CPCN[UKU�D[�%&2*�HQT�VJG�
/CPCIGOGPV�2NCP��6JGTGHQTG��%#4$�UVCHH�WUGF�VJG�%&2*�GUVKOCVG�QH�CRRTQZKOCVGN[�������HGYGT�RTGOCVWTG�
FGCVJU�HTQO�VJG�/CPCIGOGPV�2NCP�CU�C�NQYGT�DQWPF�QH�YJCV�EQWNF�DG�TGCNK\GF�VJTQWIJ�KORNGOGPVCVKQP�QH�VJG�
8/6�TGFWEVKQPU�CPF�CEVKXG�VTCPURQTV�IQCNU�ECNNGF�HQT�KP�VJG�5EQRKPI�2NCP�5EGPCTKQ�

table 11: summary oF ranges oF estimated health impaCts For the sCoping plan 
sCenario in 2030

Fewer 
Premature 
Deaths

Fewer 
Hospitalizations 
(all)

Fewer ER 
visits

Fewer 
cancers *

Diesel PM `����� `���� `�����

Secondary PM `������ `����� `�����

Toxics `�����

Wood smoke ~1000 `���� `����

Active Transport** >2100

Total `���� `��� `��� `�����

� 6JKU�OGVTKE�UJQWNF�PQV�DG�EQPUVTWGF�CU�CEVWCN�TGCN�YQTNF�ECPEGT�ECUGU��+V�KU�KPVGPFGF� 
 VQ�DG�C�EQORCTCVKXG�OGVTKE��DCUGF�QP�VJG�0#6#�GUVKOCVGU�QH�NKHGVKOG�ECPEGT�TKUM� 
 
EJCPEGU�RGT�OKNNKQP�QXGT�C����[GCT�NKHG�VKOG�GZRQUWTG��D[�EGPUWU�VTCEV�OWNVKRNKGF�D[� 
 VJG�VTCEV�RQRWNCVKQP�
�� 4GFWEVKQP�KP�RTGOCVWTG�FGCVJ�CUUWOGU�OGGVKPI�VJG�%5/2������OQFG�UJKHV�VCTIGV�

0QVG��6JG�PWODGTU�KP�VJG�VCDNG�TGRTGUGPV�KPFKXKFWCN�CXQKFGF�KPEKFGPEGU�

� 6QQN�KP�0CUJXKNNG��6GPPGUUGG��75#��+ORNGOGPVCVKQP�5VGRU�CPF�.GUUQPU�.GCTPGF��,QWTPCN�QH�VTCPURQTV���JGCNVJ�����FQK���������L� 
� LVJ������������
� 9QQFEQEM��,��
�������+PVGITCVGF�6TCPURQTV�CPF�*GCNVJ�+ORCEV�/QFGNNKPI�6QQN�
+6*+/���4GVTKGXGF�HTQO� 
 http://www.cedar.iph.cam.ac.uk/research/modelling/ithim/
� 9QQFEQEM��,���'FYCTFU��2���6QPPG��%���#TOUVTQPI��$��)���#UJKTW��1���$CPKUVGT��&�����4QDGTVU��+��
�������2WDNKE�JGCNVJ�DGPGƂVU� 
� QH�UVTCVGIKGU�VQ�TGFWEG�ITGGPJQWUG�ICU�GOKUUKQPU��WTDCP�NCPF�VTCPURQTV��.CPEGV�����
������������������FQK���������U����� 
� ����
����������
� 9QQFEQEM��,���)KXQPK��/�����/QTICP��#��5��
�������*GCNVJ�KORCEV�OQFGNNKPI�QH�CEVKXG�VTCXGN�XKUKQPU�HQT�'PINCPF�CPF�9CNGU�WUKPI�CP� 
� +PVGITCVGF�6TCPURQTV�CPF�*GCNVJ�+ORCEV�/QFGNNKPI�6QQN�
+6*+/���2.Q5�1PG���
����G�������FQK���������LQWTPCN�RQPG��������
� 9QQFEQEM��,���6CKPKQ��/���%JGUJKTG��,���1o$TKGP��1�����)QQFOCP��#��
�������*GCNVJ�GHHGEVU�QH�VJG�.QPFQP�DKE[ENG�UJCTKPI�U[UVGO�� 
� JGCNVJ�KORCEV�OQFGNNKPI�UVWF[��$/,�
%NKPKECN�TGUGCTEJ�GF���������I�����FQK���������DOL�I���
���� 9QQFEQEM��,��/CK\NKUJ��0��
�������+6*+/��+PVGITCVGF�6TCPURQTV���*GCNVJ�+ORCEV�/QFGNNKPI��%CNKHQTPKC�8GTUKQP��0QXGODGT����������� 
� 1TKIKPCN�EKVCVKQP��9QQFEQEM�,��)KXQPK�/��/QTICP�#5��*GCNVJ�+ORCEV�/QFGNNKPI�QH�#EVKXG�6TCXGN�8KUKQPU�HQT�'PINCPF�CPF�9CNGU� 
� 7UKPI�CP�+PVGITCVGF�6TCPURQTV�CPF�*GCNVJ�+ORCEV�/QFGNNKPI�6QQN�
+6*+/���2.Q5�1PG��������
���G������
����/CK\NKUJ�0��.KPGUEJ�0���9QQFEQEM�,�
������*GCNVJ�CPF�ITGGPJQWUG�ICU�OKVKICVKQP�DGPGƂVU�QH�CODKVKQWU�GZRCPUKQP�QH�E[ENKPI�� 
� YCNMKPI��CPF�VTCPUKV�KP�%CNKHQTPKC��,QWTPCN�QH�6TCPURQTV�CPF�*GCNVJ����FQK����������L�LVJ������������
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Future Health Activities
#U�6CDNG����UJQYU��VJG�5EQRKPI�2NCP�OGCUWTGU�YQWNF�JCXG�UKIPKƂECPV�RQVGPVKCN�RQUKVKXG�JGCNVJ�QWVEQOGU��
6JG�KPVGITCVGF�PCVWTG�QH�VJG�UVTCVGIKGU�VQ�TGFWEG�GOKUUKQPU�QH�)*)U�CPF�ETKVGTKC�CPF�VQZKEU�GOKUUKQPU�EQWNF�
RTQXKFG�OWNVKRNG�DGPGƂVU��#EVKQPU�VQ�TGFWEG�DNCEM�ECTDQP�HTQO�YQQF�UOQMG�CTG�TGFWEKPI�VJG�UCOG�RCTVKENGU�
VJCV�NGCF�VQ�RTGOCVWTG�OQTVCNKV[��4GFWEVKQPU�KP�HQUUKN�EQODWUVKQP�YKNN�PQV�QPN[�TGFWEG�)*)�GOKUUKQPU��DWV�
CNUQ�VQZKEU�GOKUUKQPU��(KPCNN[��TGFWEKPI�8/6�YKVJ�UVTCVGIKGU�VJCV�RTQXKFG�QRRQTVWPKVKGU�HQT�RGQRNG�VQ�UYKVEJ�VQ�
CEVKXG�VTCPURQTV�OQFGU�ECP�JCXG�XGT[�NCTIG�JGCNVJ�DGPGƂVU�TGUWNVKPI�HTQO�KPETGCUGF�RJ[UKECN�CEVKXKV[�
+P�TGEQIPKVKQP�QH�VJG�RQVGPVKCN�HQT�UKIPKƂECPV�RQUKVKXG�JGCNVJ�DGPGƂVU�QH�VJG�5EQRKPI�2NCP��%#4$�KU�KPKVKCVKPI�
C�RTQEGUU�VQ�DGVVGT�WPFGTUVCPF�JQY�VQ�KPVGITCVG�JGCNVJ�CPCN[UKU�DTQCFN[�KPVQ�VJG�FGUKIP�CPF�KORNGOGPVCVKQP�
QH�QWT�ENKOCVG�EJCPIG�RTQITCOU�YKVJ�VJG�IQCN�QH�OCZKOK\KPI�VJG�JGCNVJ�DGPGƂVU��#NVJQWIJ�JGCNVJ�KORCEV�
CUUGUUOGPVU�JCXG�DGGP�WUGF�VQ�KPHQTO�%#4$oU�RQNKE[OCMKPI��VJGUG�CPCN[UGU�JCXG�PQV�DGGP�EQPUKUVGPVN[�
KPVGITCVGF�KPVQ�VJG�IGPGTCN�WR�HTQPV�FGUKIP�QH�%#4$�RTQITCOU��6Q�DGIKP�VJG�GHHQTV�VQ�KPETGCUG�JGCNVJ�DGPGƂVU�
HTQO�ENKOCVG�EJCPIG�OKVKICVKQP�RQNKEKGU��%#4$�YKNN�EQPXGPG�C�RWDNKE�OGGVKPI�KP�5RTKPI������VQ�UQNKEKV�KPRWV�QP�
JQY�DGUV�VQ�KPEQTRQTCVG�JGCNVJ�CPCN[UGU�KPVQ�QWT�RQNKE[�FGXGNQROGPV��%#4$�UVCHH�YKNN�UGGM�CRRTQRTKCVG�VQQNU�
HQT�VJGUG�CPCN[UGU�CPF�YKNN�CUUGODNG�C�VGCO�QH�CECFGOKE�CFXKUQTU�VQ�RTQXKFG�KPRWV�QP�VJG�NCVGUV�FGXGNQROGPVU�
KP�OGVJQFU�CPF�FCVC�UQWTEGU�

Economic Analyses

6JG�HQNNQYKPI�UGEVKQP�QWVNKPGU�VJG�GEQPQOKE�KORCEV�QH�VJG�5EQRKPI�2NCP�TGNCVKXG�VQ�VJG�DWUKPGUU�CU�WUWCN�
4GHGTGPEG�5EGPCTKQ��#FFKVKQPCN�FGVCKN�QP�VJG�GEQPQOKE�CPCN[UKU��KPENWFKPI�OQFGNKPI�FGVCKNU�CPF�VJG�GUVKOCVGF�
GEQPQOKE�KORCEV�QH�CNVGTPCVKXG�UEGPCTKQU�KU�RTGUGPVGF�KP�#RRGPFKZ�'�
6JG�5EQRKPI�2NCP�QWVNKPGU�C�RCVJ�VQ�CEJKGXG�VJG�5$����VCTIGV�VJCV�TGSWKTGU�NGUU�TGNKCPEG�QP�HQUUKN�HWGNU�CPF�
KPETGCUGF�KPXGUVOGPV�KP�NQY�ECTDQP�HWGNU�CPF�ENGCP�GPGTI[�VGEJPQNQIKGU��6JTQWIJ�VJKU�UJKHV��%CNKHQTPKC�ECP�
NGCF�VJG�YQTNF�KP�FGXGNQRKPI�VJG�VGEJPQNQIKGU�PGGFGF�VQ�TGFWEG�VJG�INQDCN�TKUMU�QH�ENKOCVG�EJCPIG��6JKU�
DWKNFU�QP�%CNKHQTPKCoU�EWTTGPV�UWEEGUUGU�QH�TGFWEKPI�)*)�GOKUUKQPU�YJKNG�CNUQ�FGXGNQRKPI�C�ENGCPGT��TGUKNKGPV�
GEQPQO[�VJCV�WUGU�NGUU�GPGTI[�CPF�IGPGTCVGU�NGUU�RQNNWVKQP��+PPQXCVKQP�KP�NQY�ECTDQP�VGEJPQNQIKGU�YKNN�
EQPVKPWG�VQ�QRGP�ITQYVJ�QRRQTVWPKVKGU�HQT�KPXGUVQTU�CPF�DWUKPGUUGU�KP�%CNKHQTPKC��#U�OQFGNGF��VJG�CPCN[UKU�
KP�VJKU�5EQRKPI�2NCP�UWIIGUVU�VJCV�VJG�EQUVU�QH�VTCPUKVKQPKPI�VQ�VJKU�NQYGT�ECTDQP�GEQPQO[�CTG�UOCNN��GXGP�
YKVJQWV�EQWPVKPI�VJG�RQVGPVKCN�QRRQTVWPKVKGU�HQT�PGY�KPFWUVTKGU�CPF�KPPQXCVKQP�KP�%CNKHQTPKC��7PFGT�VJG�
5EQRKPI�2NCP��VJG�%CNKHQTPKC�GEQPQO[��GORNQ[OGPV��CPF�RGTUQPCN�KPEQOG�YKNN�EQPVKPWG�VQ�ITQY�CU�%CNKHQTPKC�
DWUKPGUUGU�CPF�EQPUWOGTU�OCMG�ENGCP�GPGTI[�KPXGUVOGPVU�CPF�KORTQXG�GHƂEKGPE[�CPF�RTQFWEVKXKV[�VQ�TGFWEG�
GPGTI[�EQUVU�
+P�������VJG�%CNKHQTPKC�GEQPQO[�KU�RTQLGEVGF�VQ�ITQY�VQ������VTKNNKQP��CP�CXGTCIG�ITQYVJ�TCVG�QH�����RGTEGPV�
RGT�[GCT�HTQO������VQ�������+V�KU�PQV�CPVKEKRCVGF�VJCV�KORNGOGPVCVKQP�QH�VJG�5EQRKPI�2NCP�YKNN�EJCPIG�VJG�
ITQYVJ�QH�CPPWCN�5VCVG�)TQUU�&QOGUVKE�2TQFWEV�
)&2���(WTVJGT��VJKU�ITQYVJ�KP�)&2�YKNN�QEEWT�WPFGT�VJG�GPVKTG�
RTQLGEVGF�TCPIG�QH�%CR�CPF�6TCFG�2TQITCO�CNNQYCPEG�RTKEGU��$CUGF�QP�VJKU�CPCN[UKU��KP������VJG�%CNKHQTPKC�
GEQPQO[�YKNN�VCMG�QPN[�VJTGG�OQPVJU�NQPIGT�VQ�ITQY�VQ�VJG�)&2�GUVKOCVGF�KP�VJG�CDUGPEG�QH�VJG�5EQRKPI�
2NCPsTGHGTTGF�VQ�CU�VJG�4GHGTGPEG�5EGPCTKQ��6JG�KORCEV�QH�VJG�5EQRKPI�2NCP�QP�LQD�ITQYVJ�KU�CNUQ�PGINKIKDNG��
YKVJ�GORNQ[OGPV�NGUU�VJCP�QPG�JCNH�QH�QPG�RGTEGPV�UOCNNGT�KP������EQORCTGF�VQ�VJG�4GHGTGPEG�5EGPCTKQ�
#FFKVKQPCNN[��TGFWEKPI�)*)�GOKUUKQPU����RGTEGPV�DGNQY������NGXGNU�WPFGT�VJG�5EQRKPI�2NCP�YKNN�NGCF�VQ�CXQKFGF�
UQEKCN�FCOCIGU�HTQO�ENKOCVG�EJCPIG�QP�VJG�QTFGT�QH������VQ�������DKNNKQP��CU�GUVKOCVGF�WUKPI�VJG�5%�%12 and 
5%�%*���CU�YGNN�CU�CFFKVKQPCN�RQVGPVKCN�UCXKPIU�HTQO�TGFWEVKQPU�KP�CKT�RQNNWVKQP�CPF�RGVTQNGWO�FGRGPFGPEG��
6JGUG�KORCEVU�CTG�PQV�CEEQWPVGF�HQT�KP�VJKU�GEQPQOKE�CPCN[UKU��6JG�GUVKOCVGF�KORCEV�VQ�%CNKHQTPKC�JQWUGJQNFU�
KU�CNUQ�OQFGUV�KP�������+P�������VJG�CXGTCIG�CPPWCN�JQWUGJQNF�KORCEV�QH�VJG�5EQRKPI�2NCP�TCPIGU�HTQO������VQ�
������FGRGPFKPI�QP�VJG�RTKEG�QH�TGFWEVKQPU�WPFGT�VJG�%CR�CPF�6TCFG�2TQITCO�����'UVKOCVGF�RGTUQPCN�KPEQOG�KP�
%CNKHQTPKC�KU�CNUQ�TGNCVKXGN[�WPEJCPIGF�D[�VJG�KORNGOGPVCVKQP�QH�VJG�5EQRKPI�2NCP�

���� *QWUGJQNF�RTQLGEVKQPU�CTG�QDVCKPGF�HTQO�VJG�%CNKHQTPKC�&GRCTVOGPV�QH�(KPCPEG�CPF�YGTG�CEEGUU�QP�/CTEJ����������CV�� 
 JVVR���YYY�FQH�EC�IQX�(QTGECUVKPI�&GOQITCRJKEU�RTQLGEVKQPU�.
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Overview of Economic Modeling
6YQ�OQFGNU�CTG�WUGF�VQ�GUVKOCVG�VJG�GEQPQOKE�KORCEV�QH�VJG�5EQRKPI�2NCP�CPF�%CNKHQTPKCoU�EQPVKPWGF�ENGCP�
GPGTI[�VTCPUKVKQP��
���VJG�%CNKHQTPKC�2#6*9#;5�OQFGN��CPF�
���VJG�4GIKQPCN�'EQPQOKE�/QFGNU��+PE��
4'/+��
2QNKE[�+PUKIJV�2NWU�OQFGN��6JG�%CNKHQTPKC�2#6*9#;5�OQFGN�GUVKOCVGU�VJG�FKTGEV�EQUVU�CPF�)*)�GOKUUKQPU�
TGFWEVKQPU�QH�KORNGOGPVKPI�VJG�RTGUETKRVKXG�
QT�PQP�%CR�CPF�6TCFG��OGCUWTGU�KP�VJG�5EQRKPI�2NCP�TGNCVKXG�
VQ�VJG�$#7�UEGPCTKQ�110�&KTGEV�EQUVU�CTG�VJG�UWO�QH�VJG�KPETGOGPVCN�EJCPIGU�KP�ECRKVCN�GZRGPFKVWTGU�CPF�HWGN�
GZRGPFKVWTGU��KPENWFKPI�HWGN�UCXKPIU�HQT�TGFWEGF�GPGTI[�WUG�HTQO�GHƂEKGPE[�OGCUWTGU��+P�OQUV�ECUGU��TGFWEKPI�
)*)�GOKUUKQPU�TGSWKTGU�VJG�WUG�QH�OQTG�GZRGPUKXG�GSWKROGPV�VJCV�ECP�DG�QRGTCVGF�WUKPI�NGUU�HWGN��+P�VJG�
5EQRKPI�2NCP��VJG�RTGUETKRVKXG�OGCUWTGU�OQFGNGF�KP�2#6*9#;5�CEEQWPV�HQT�C�RQTVKQP�QH�VJG�)*)�TGFWEVKQPU�
TGSWKTGF�VQ�OGGV�VJG������VCTIGV��6JG�TGOCKPKPI�TGFWEVKQPU�CTG�FGNKXGTGF�VJTQWIJ�VJG�%CR�CPF�6TCFG�
2TQITCO��6JG�FKTGEV�EQUVU�CUUQEKCVGF�YKVJ�VJG�%CR�CPF�6TCFG�2TQITCO�CTG�ECNEWNCVGF�QWVUKFG�QH�2#6*9#;5�
DCUGF�QP�CP�CUUWOGF�TCPIG�QH�%CR�CPF�6TCFG�CNNQYCPEG�RTKEGU�HTQO������VJTQWIJ������
6Q�GUVKOCVG�VJG�HWVWTG�EQUVU�QH�VJG�5EQRKPI�2NCP��VJKU�GEQPQOKE�CPCN[UKU�PGEGUUCTKN[�ETGCVGU�C�J[RQVJGVKECN�
HWVWTG�%CNKHQTPKC�VJCV�KU�GUUGPVKCNN[�KFGPVKECN�VQ�VQFC[��CFLWUVGF�HQT�EWTTGPVN[�GZKUVKPI�ENKOCVG�RQNKE[�CU�YGNN�
CU�RTQLGEVGF�GEQPQOKE�CPF�RQRWNCVKQP�ITQYVJ�VJTQWIJ�������6JG�CPCN[UKU�ECPPQV�RTGFKEV�VJG�V[RGU�QH�
KPPQXCVKQP�VJCV�YKNN�ETGCVG�GHƂEKGPEKGU�PQT�ECP�KV�HWNN[�CEEQWPV�HQT�VJG�UKIPKƂECPV�GEQPQOKE�DGPGƂVU�CUUQEKCVGF�
YKVJ�TGFWEKPI�GOKUUKQPU��4CVJGT��VJG�GEQPQOKE�OQFGNKPI�KU�EQPFWEVGF�D[�GUVKOCVKPI�KPETGOGPVCN�ECRKVCN�CPF�
ENGCP�HWGN�EQUVU�QH�OGCUWTGU�CPF�CUUKIPKPI�VJQUG�EQUVU�VQ�EGTVCKP�UGEVQTU�YKVJKP�VJKU�J[RQVJGVKECN�HWVWTG�
6JG�OCETQGEQPQOKE�KORCEVU�QH�VJG�5EQRKPI�2NCP�QP�VJG�%CNKHQTPKC�GEQPQO[�CTG�OQFGNGF�WUKPI�VJG�4'/+�
OQFGN�YKVJ�QWVRWV�HTQO�%CNKHQTPKC�2#6*9#;5�CPF�GUVKOCVGF�%CR�CPF�6TCFG�2TQITCO�EQUVU�CU�KPRWVU��
#FFKVKQPCN�OGVJQFQNQIKECN�FGVCKN�KU�RTGUGPVGF�KP�#RRGPFKZ�'�111

Estimated Cost of Prescriptive Measures
#U�FGUETKDGF�CDQXG��VJG�5EQRKPI�2NCP�EQODKPGU�PGY�OGCUWTGU�CFFTGUUKPI�NGIKUNCVKXG�OCPFCVGU�CPF�
VJG�GZVGPUKQP�QH�GZKUVKPI�OGCUWTGU��KPENWFKPI�C�EQORTGJGPUKXG�ECR�QP�QXGTCNN�)*)�GOKUUKQPU�HTQO�VJG�
5VCVGoU�NCTIGUV�UQWTEGU�QH�RQNNWVKQP��6JG�2#6*9#;5�OQFGN�ECNEWNCVGU�EQUVU�CPF�)*)�GOKUUKQPU�TGFWEVKQPU�
CUUQEKCVGF�YKVJ�VJG�RTGUETKRVKXG�OGCUWTGU�KP�VJG�5EQRKPI�2NCP��%JCPIGU�KP�GPGTI[�WUG�CPF�ECRKVCN�KPXGUVOGPV�
CTG�ECNEWNCVGF�KP�2#6*9#;5�CPF�TGRTGUGPV�VJG�GUVKOCVGF�EQUV�QH�CEJKGXKPI�CP�GUVKOCVGF����VQ����RGTEGPV�QH�
VJG�EWOWNCVKXG�)*)�TGFWEVKQPU�TGSWKTGF�VQ�TGCEJ�VJG�5$����VCTIGV�DGVYGGP������CPF�������6JG�%CR�CPF�
6TCFG�2TQITCO�FGNKXGTU�CP[�TGOCKPKPI�TGFWEVKQPU��CU�UJQYP�KP�(KIWTG���
6CDNG����QWVNKPGU�VJG�EQUV�QH�RTGUETKRVKXG�OGCUWTGU�D[�UGEVQT�KP�������EQORCTGF�VQ�VJG�4GHGTGPEG�5EGPCTKQ��
CU�ECNEWNCVGF�KP�2#6*9#;5��'UVKOCVGF�ECRKVCN�EQUVU�QH�GSWKROGPV�CTG�NGXGNK\GF�QXGT�VJG�NKHG�QH�VJG�GSWKROGPV�
WUKPI�C����RGTEGPV�FKUEQWPV�TCVG�CPF�HWGN�EQUVU�CTG�ECNEWNCVGF�QP�CP�CPPWCN�DCUKU�112�6JG�EQUVU�KP�6CDNG����
CTG�FKUCIITGICVGF�KPVQ�ECRKVCN�EQUVU�CPF�HWGN�EQUVU��YJKEJ�KPENWFGU�VJG�XCT[KPI�EQUVU�QH�ICUQNKPG��FKGUGN��
DKQHWGNU��PCVWTCN�ICU��GNGEVTKEKV[�CPF�QVJGT�HWGNU�����6CDNG����CUUWOGU�VJCV�CNN�RTGUETKRVKXG�OGCUWTGU�FGNKXGT�
CPVKEKRCVGF�)*)�TGFWEVKQPU��CPF�FQGU�PQV�KPENWFG�CP[�WPEGTVCKPV[�KP�)*)�TGFWEVKQPU�QT�EQUV�����6JG�KORCEV�
QH�WPEGTVCKPV[�KP�)*)�TGFWEVKQPU�KU�GZRNQTGF�KP�OQTG�FGVCKN�KP�#RRGPFKEGU�'��YJKEJ�KPENWFG�CFFKVKQPCN�FGVCKN�
QP�OGCUWTG��EQUV��CPF�4GHGTGPEG�5EGPCTKQ�WPEGTVCKPV[�
6JG�RTGUETKRVKXG�OGCUWTGU�TGUWNV�KP�KPETGOGPVCN�ECRKVCN�KPXGUVOGPVU�QH������DKNNKQP�RGT�[GCT�KP�������DWV�VJGUG�
CPPWCN�ECRKVCN�EQUVU�CTG�PGCTN[�QHHUGV�D[�CPPWCN�HWGN�UCXKPIU�QH������DKNNKQP�KP�������6JG�KPETGOGPVCN�PGV�EQUV�QH�
RTGUETKRVKXG�OGCUWTGU�KP�VJG�5EQRKPI�2NCP�KU�GUVKOCVGF�CV������OKNNKQP�KP�������YJKEJ�TGRTGUGPVU������RGTEGPV�
QH�VJG�RTQLGEVGF�%CNKHQTPKC�GEQPQO[�KP�������6JG�TGUKFGPVKCN�CPF�VTCPURQTVCVKQP�UGEVQTU�CTG�CPVKEKRCVGF�VQ�
UGG�PGV�UCXKPIU�KP������CU�HWGN�UCXKPIU�HQT�VJGUG�CTGCU�XCUVN[�QWVYGKIJ�CPPWCN�ECRKVCN�KPXGUVOGPV��5GXGTCN�
UGEVQTU�YKNN�UGG�C�PGV�EQUV�KPETGCUG�HTQO�KORNGOGPVCVKQP�QH�VJG�RTGUETKRVKXG�OGCUWTGU��6JG�KPFWUVTKCN�UGEVQT�
UGGU�JKIJGT�HWGN�EQUVU�TGNCVKXG�VQ�VJG�4GHGTGPEG�5EGPCTKQ��+P�VJG�CITKEWNVWTG�UGEVQT��ECRKVCN�GZRGPFKVWTGU�CTG�
FWG�VQ�KPXGUVOGPVU�KP�OQTG�GHƂEKGPV�NKIJVKPI�CPF�VJG�OKVKICVKQP�QH�CITKEWNVWTCN�OGVJCPG�CPF�PKVTQIGP�QZKFGU��
#ITKEWNVWTCN�HWGN�EQUVU�KPETGCUG�FWG�VQ�JKIJGT�GNGEVTKEKV[�CPF�NKSWKF�DKQHWGN�EQUVU�
110� 6JG�2#6*9#;5�OQFGNKPI�KU�FGUETKDGF�KP�%JCRVGT����CPF�CFFKVKQPCN�FGVCKN�KU�RTGUGPVGF�KP�#RRGPFKZ�&��
111� #FFKVKQPCN�OQFGNKPI�FGVCKNU�CTG�CXCKNCDNG�CV�VJG�4'/+�2+�YGDRCIG��http://www.remi.com/products/pi.
112 PATHWAYS costs are calculated in real $2012. For this analysis, all costs are reported in $2015. The PATHWAYS  
� FRVWV�DUH�LQÀDWHG�XVLQJ�%XUHDX�RI�(FRQRPLF�$QDO\VLV��%($��GDWD�DYDLODEOH�DW��JVVRU���YYY�DGC�IQX�K6CDNG�K6CDNG� 
� EHO!4GS+&���TGSKF���UVGR���KUWTK��������.
��� $GGLWLRQDO�LQIRUPDWLRQ�RQ�WKH�IXHOV�LQFOXGHG�LQ�3$7+:$<6�LV�DYDLODEOH�DW��www.arb.ca.gov/cc/scopingplan/meetings/1142016/ 
 e3pathways.pdf.
��� 0RUH�LQIRUPDWLRQ�RQ�WKH�LQSXWV�WR�WKH�&DOLIRUQLD�3$7+:$<6�PRGHO�LV�DYDLODEOH�DW��www.arb.ca.gov/cc/scopingplan/scoping_plan_ 
 scenario_description2016-12-01.pdf.
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table 12: Change in pathways seCtor Costs in 2030 relative to the reFerenCe 
sCenario (billion $2015)115

End Use Sector116 Levelized 
Capital Cost

Fuel Cost Total Annual 
Cost

Residential ���� ����� �����

Commercial ���� ����� ����

Transportation ���� ����� �����

Industrial ���� ���� ����

Oil and Gas Extraction ���� ���� ����

2GVTQNGWO�4GƂPKPI ���� ���� ����

Agriculture ���� ���� ����

TCU (Transportation 
Communications and Utilities)

���� ���� ����

Total ���� ����� ����

0QVG��6CDNG�XCNWGU�OC[�PQV�CFF�FWG�VQ�TQWPFKPI�

Estimated Cost of the Cap-and-Trade Program
6JG�FKTGEV�EQUV�QH�CEJKGXKPI�)*)�TGFWEVKQPU�VJTQWIJ�VJG�%CR�CPF�6TCFG�2TQITCO�KU�GUVKOCVGF�QWVUKFG�QH�
2#6*9#;5��6JG�%CR�CPF�6TCFG�2TQITCO�UGVU�CP�GEQPQO[�YKFG�)*)�GOKUUKQPU�ECR�CPF�IKXGU�ƂTOU�VJG�
ƃGZKDKNKV[�VQ�EJQQUG�VJG�NQYGUV�EQUV�CRRTQCEJ�VQ�TGFWEG�GOKUUKQPU��#U�YKVJ�VJG�RTGUETKRVKXG�OGCUWTGU��VJG�
FKTGEV�EQUVU�QH�CP[�UKPING�URGEKƂE�)*)�TGFWEVKQP�CEVKXKV[�WPFGT�VJG�%CR�CPF�6TCFG�2TQITCO�KU�UWDLGEV�VQ�
C�NCTIG�FGITGG�QH�WPEGTVCKPV[��*QYGXGT��CU�%CR�CPF�6TCFG�CNNQYU�EQXGTGF�GPVKVKGU�VQ�RWTUWG�VJG�TGFWEVKQP�
QRVKQPU�VJCV�GOGTIG�CU�VJG�OQUV�GHƂEKGPV��QXGTCNN�CDCVGOGPV�EQUVU�ECP�DG�DQWPFGF�D[�VJG�CNNQYCPEG�RTKEG��
%QXGTGF�GPVKVKGU�UJQWNF�RWTUWG�TGFWEVKQP�CEVKQPU�YKVJ�EQUVU�NGUU�VJCP�QT�GSWCN�VQ�VJG�CNNQYCPEG�RTKEG��
#P�WRRGT�DQWPF�QP�VJG�EQORNKCPEG�EQUVU�WPFGT�VJG�%CR�CPF�6TCFG�2TQITCO�ECP�VJGTGHQTG�DG�GUVKOCVGF�
D[�OWNVKRN[KPI�VJG�TCPIG�QH�CPVKEKRCVGF�CNNQYCPEG�RTKEGU�D[�VJG�CPVKEKRCVGF�)*)�TGFWEVKQPU�PGGFGF�
KP�
EQPLWPEVKQP�YKVJ�VJG�TGFWEVKQPU�CEJKGXGF�VJTQWIJ�VJG�RTGUETKRVKXG�OGCUWTGU��VQ�CEJKGXG�VJG�5$����VCTIGV�
#�NCTIG�PWODGT�QH�HCEVQTU�KPƃWGPEG�VJG�CNNQYCPEG�RTKEG��KPENWFKPI�VJG�GCUG�QH�UWDUVKVWVKPI�NQYGT�ECTDQP�
RTQFWEVKQP�OGVJQFU��EQPUWOGT�RTKEG�TGURQPUG��VJG�RCEG�QH�VGEJPQNQIKECN�RTQITGUU��CPF�KORCEVU�VQ�VJG�RTKEG�
QH�HWGN��1VJGT�RQNKE[�HCEVQTU�VJCV�CNUQ�CHHGEV�VJG�CNNQYCPEG�RTKEG�KPENWFG�VJG�WUG�QH�CWEVKQP�RTQEGGFU�HTQO�VJG�
UCNG�QH�5VCVG�QYPGF�CNNQYCPEGU�CPF�NKPMCIG�YKVJ�QVJGT�LWTKUFKEVKQPU�
(NGZKDKNKV[�CNNQYU�VJG�%CR�CPF�6TCFG�CNNQYCPEG�RTKEG�VQ�CFLWUV�VQ�EJCPIGU�KP�UWRRN[�CPF�FGOCPF�YJKNG�C�ƂTO�
ECR�GPUWTGU�)*)�TGFWEVKQPU�CTG�CEJKGXGF��6JKU�CPCN[UKU�KPENWFGU�C�TCPIG�QH�CNNQYCPEG�RTKEGU�DQWPFGF�CV�VJG�
NQY�GPF�D[�VJG�%CR�CPF�6TCFG�CWEVKQP�ƃQQT�RTKEG�
%6�(NQQT�2TKEG��YJKEJ�TGRTGUGPVU�VJG�OKPKOWO�UCNGU�RTKEG�
HQT�CNNQYCPEGU�UQNF�CV�CWEVKQP�CPF�VJG�#NNQYCPEG�2TKEG�%QPVCKPOGPV�4GUGTXG�2TKEG�
%6�4GUGTXG�2TKEG���YJKEJ�
TGRTGUGPVU�VJG�RTKEG�CV�YJKEJ�CP�CFFKVKQPCN�RQQN�QH�CNNQYCPEGU�YKNN�DG�OCFG�CXCKNCDNG�VQ�GPUWTG�GPVKVKGU�ECP�
EQORN[�YKVJ�VJG�%CR�CPF�6TCFG�2TQITCO�CPF�KU�VJG�JKIJGUV�CPVKEKRCVGF�RTKEG�WPFGT�VJG�2TQITCO��6CDNG����
QWVNKPGU�VJG�RTQLGEVGF�CNNQYCPEG�RTKEGU�WUGF�KP�VJKU�CPCN[UKU����

���� 2#6*9#;5�EQUVU�TGRQTVGF�KP�������CTG�KPƃCVGF�VQ�������WUKPI�VJG�$WTGCW�QH�'EQPQOKE�#PCN[UKU�
$'#��FCVC�CXCKNCDNG�CV�� 
 JVVRU���YYY�DGC�IQX�K6CDNG�K6CDNG�EHO!4GS+&���TGSKF���UVGR���KUWTK��������.
116� +PHQTOCVKQP�QP�VJG�GPF�WUG�UGEVQTU�CTG�CXCKNCDNG�KP�VJG�%CNKHQTPKC�2#6*9#;5�FQEWOGPVCVKQP�CXCKNCDNG�CV�� 
 www.arb.ca.gov/cc/scopingplan/scopingplan.htm.
���� 6JG�%CR�CPF�6TCFG�CNNQYCPEG�RTKEG�TCPIG�KU�DCUGF�QP�VJG�%CR�CPF�6TCFG�4GIWNCVKQP�CRRTQXGF�D[�VJG�1HƂEG�QH�#FOKPKUVTCVKXG� 
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table 13: estimated range oF Cap-and-trade allowanCe priCe 2021–2030*

($2015) 2021 2025 2030

%6�(NQQT�2TKEG ����� ����� �����

%6�4GUGTXG�2TKEG ����� ����� �����

�� $CUGF�QP�EWTTGPV�TGIWNCVKQP�KP�GHHGEV�1EVQDGT��������

7PEGTVCKPV[�KP�VJG�)*)�TGFWEVKQP�RQVGPVKCN�QH�RTGUETKRVKXG�OGCUWTGU�KP�VJG�5EQRKPI�2NCP�ECP�CHHGEV�VJG�EQUV�QH�
CEJKGXKPI�VJG������VCTIGV��6JG�CIITGICVG�GOKUUKQPU�ECR�QH�VJG�%CR�CPF�6TCFG�2TQITCO�GPUWTGU�VJCV�VJG������
VCTIGV�YKNN�DG�OGVsKTTGURGEVKXG�QH�VJG�)*)�GOKUUKQPU�TGCNK\GF�VJTQWIJ�RTGUETKRVKXG�OGCUWTGU��+H�)*)�TGFWEVKQPU�
CPVKEKRCVGF�WPFGT�RTGUETKRVKXG�OGCUWTGU�FQ�PQV�OCVGTKCNK\G��VJG�%CR�CPF�6TCFG�2TQITCO�YKNN�DG�TGURQPUKDNG�
HQT�C�NCTIGT�UJCTG�QH�GOKUUKQPU�TGFWEVKQPU��7PFGT�VJCV�UEGPCTKQ��VJG�FGOCPF�HQT�%CR�CPF�6TCFG�CNNQYCPEGU�OC[�
TKUG��TGUWNVKPI�KP�CP�KPETGCUG�KP�CNNQYCPEG�RTKEG��9JKNG�VJG�%CR�CPF�6TCFG�CNNQYCPEG�RTKEG�OC[�TKUG��KV�KU�JKIJN[�
WPNKMGN[�VJCV�KV�YKNN�TKUG�CDQXG�VJG�%6�4GUGTXG�RTKEG��IKXGP�VJG�RTQITCO�FGUKIP��+H�RTGUETKRVKXG�OGCUWTGU�FGNKXGT�
CPVKEKRCVGF�)*)�TGFWEVKQPU��FGOCPF�HQT�CNNQYCPEGU�YKNN�DG�NQY��FGRTGUUKPI�VJG�RTKEG�QH�CNNQYCPEGU��*QYGXGT��
VJG�%6�(NQQT�2TKEG�TGRTGUGPVU�VJG�NQYGUV�RTKEG�CV�YJKEJ�CNNQYCPEGU�ECP�DG�UQNF�CV�CWEVKQP�
6CDNG����RTGUGPVU�VJG�GUVKOCVGF�FKTGEV�EQUV�GUVKOCVGU�HQT�)*)�TGFWEVKQPU�CEJKGXGF�VJTQWIJ�VJG�%CR�CPF�
6TCFG�2TQITCO�KP�������6JGUG�EQUVU�TGRTGUGPV�VJG�NQYGT�CPF�WRRGT�DQWPFU�QH�VJG�EQUV�QH�TGFWEKPI�)*)�
GOKUUKQPU�VQ�CEJKGXG�VJG�5$����VCTIGV�WPFGT�VJG�5EQRKPI�2NCP��6JG�GUVKOCVGF�FKTGEV�EQUVU�TCPIG�HTQO������VQ�
�����DKNNKQP�FQNNCTU�
KP���������FGRGPFKPI�QP�VJG�CNNQYCPEG�RTKEG�KP�������6JKU�TCPIG�JKIJNKIJVU�VJG�CNNQYCPEG�
RTKEG�WPEGTVCKPV[�VJCV�KU�C�VTCFG�QHH�VQ�VJG�)*)�TGFWEVKQP�EGTVCKPV[�RTQXKFGF�D[�VJG�%CR�CPF�6TCFG�2TQITCO��
6JG�GUVKOCVGF�EQUV�QH�)*)�TGFWEVKQPU�KU�ECNEWNCVGF�D[�OWNVKRN[KPI�VJG�CNNQYCPEG�RTKEG�D[�VJG�)*)�GOKUUKQPU�
TGFWEVKQPU�TGSWKTGF�VQ�CEJKGXG�VJG�5$����VCTIGV�

Sensitivity Analysis
+P�CFFKVKQP�VQ�WPEGTVCKPV[�KP�VJG�%CR�CPF�6TCFG�CNNQYCPEG�RTKEG�CPF�WPEGTVCKPV[�KP�VJG�)*)�TGFWEVKQPU�
CEJKGXGF�VJTQWIJ�VJG�RTGUETKRVKXG�OGCUWTGU��VJGTG�KU�WPEGTVCKPV[�KP�VJG�)*)�GOKUUKQPU�VJCV�YKNN�QEEWT�WPFGT�
VJG�4GHGTGPEG�5EGPCTKQ��CU�RTGUGPVGF�KP�(KIWTG����6JGTG�KU�CNUQ�WPEGTVCKPV[�KP�EQUVU�GODGFFGF�YKVJKP�VJG�
4GHGTGPEG�5EGPCTKQ�KPENWFKPI�VJG�RTKEG�QH�QKN��QVJGT�GPGTI[�EQUVU��CPF�VGEJPQNQI[�EQUVU�
6JG�2#6*9#;5�KPETGOGPVCN�EQUV�TGUWNVU�CTG�CNUQ�UGPUKVKXG�VQ�VJG�HQUUKN�HWGN�RTKEG�CUUWORVKQPU��#NVGTKPI�
VJG�HWGN�RTKEG�VTCLGEVQT[�KP�VJG�4GHGTGPEG�5EGPCTKQ�FKTGEVN[�KORCEVU�VJG�KPETGOGPVCN�EQUV�QH�CEJKGXKPI�)*)�
TGFWEVKQPU�KP�VJG�5EQRKPI�2NCP��CU�VJG�EQUVU�QH�VJG�5EQRKPI�2NCP�CTG�TGNCVKXG�VQ�VJG�4GHGTGPEG�5EGPCTKQ����

6JG�2#6*9#;5�UEGPCTKQU�WUG�HQUUKN�HWGN�RTKEG�RTQLGEVKQPU�HTQO�VJG�#PPWCN�'PGTI[�1WVNQQM�
#'1�������
TGHGTGPEG�ECUG�����6Q�GUVKOCVG�VJG�KORCEV�QH�EJCPIGU�KP�HWVWTG�HWGN�RTKEGU�QP�VJG�GUVKOCVGF�KPETGOGPVCN�EQUV�
QH�VJG�5EQRKPI�2NCP�VYQ�UGPUKVKXKVKGU�YGTG�EQPFWEVGF��+P�VJG�NQY�HWGN�RTKEG�UGPUKVKXKV[��VJG�#'1�NQY�QKN�CPF�
PCVWTCN�ICU�RTKEG�ECUG�KU�WUGF�VQ�RTQLGEV�VJG�HWVWTG�EQUV�QH�HWGNU�KP�VJG�4GHGTGPEG�5EGPCTKQ��6JG�EQUV�QH�VJG�
5EQRKPI�2NCP��TGNCVKXG�VQ�VJG�4GHGTGPEG�5EGPCTKQ��KPETGCUGU�WPFGT�VJGUG�EQPFKVKQPU��UKPEG�HWGN�UCXKPIU�CTG�NGUU�
XCNWCDNG�YJGP�HWGN�RTKEGU�CTG�NQY��#�UGEQPF�UGPUKVKXKV[�UJQYU�VJCV�JKIJ�HWVWTG�QKN�CPF�PCVWTCN�ICU�RTKEGU�
CU�
RTQLGEVGF�KP�VJG�#'1�JKIJ�QKN�RTKEG�ECUG��TGFWEG�VJG�PGV�EQUV�QH�VJG�5EQRKPI�2NCP��TGNCVKXG�VQ�VJG�4GHGTGPEG�
5EGPCTKQ��6JKU�KU�DGECWUG�CXQKFGF�HWGN�UCXKPIU�CTG�OQTG�XCNWCDNG�YJGP�HWGN�RTKEGU�CTG�JKIJ��6CDNG����QWVNKPGU�
VJG�EQUVU�CPF�UCXKPIU�HTQO�VJG�5EQRKPI�2NCP�
DQVJ�RTGUETKRVKXG�OGCUWTGU�CPF�ECR�CPF�VTCFG��WPFGT�VJG�JKIJ�
CPF�NQY�HWGN�RTKEG�UGPUKVKXKVKGU�
6JG�RTKEG�QH�QKN�CPF�PCVWTCN�ICU�CHHGEVU�VJG�XCNWG�QH�HWGN�UCXKPIU�
CU�RTGUGPVGF�KP�6CDNG������YJKEJ�CTG�
GUVKOCVGF�VQ�DG�UKIPKƂECPV�WUKPI�#'1�TGHGTGPEG�QKN�CPF�PCVWTCN�ICU�RTKEGU��7PFGT�VJG�NQY�HWGN�RTKEG�UGPUKVKXKV[��
� .CY�QP�5GRVGODGT�����������&QEWOGPVCVKQP�KU�CXCKNCDNG�CV��www.arb.ca.gov/regact/2016/capandtrade16/capandtrade16.htm 
���� +P�CFFKVKQP�VQ�VJG�HWGN�EQUV�UGPUKVKXKVKGU�RTGUGPVGF�KP�VJKU�UGEVKQP��#RRGPFKZ�'�KPENWFGU�CP�WPEGTVCKPV[�CPCN[UKU�QH�VJG�5EQRKPI� 
� 2NCP�5EGPCTKQ�CPF�CNVGTPCVKXGU��6JKU�CPCN[UKU�CFFTGUUGU�WPEGTVCKPV[�KP�VJG�4GHGTGPEG�5EGPCTKQ�GOKUUKQPU��)*)�TGFWEVKQPU�HTQO� 
� GCEJ�OGCUWTG��CU�YGNN�CU�ECRKVCN�CPF�HWGN�EQUVU�
���� 6JG�JKIJ�CPF�NQY�HWGN�RTKEG�UGPUKVKXKV[�TCPIGU�CTG�FGTKXGF�HTQO�FKHHGTGPEGU�DGVYGGP�VJG�#'1������*KIJ�1KN�2TKEG�QT�.QY�1KN�2TKEG� 
� HQTGECUV�CPF�VJG�#'1������TGHGTGPEG�ECUG��CPF�CTG�CRRNKGF�CU�TCVKQU�VQ�VJG�DCUG�ECUG�HWGN�RTKEG�CUUWORVKQPU�
YJKEJ�CTG�DCUGF�QP� 
� VJG�#'1������TGRQTV���6JG�#'1������TGRQTV�KU�CXCKNCDNG�CV��JVVR���YYY�GKC�IQX�QWVNQQMU�CGQ�RFH�����
������RFH�CPF�VJG�#'1� 
� �����TGRQTV�KU�CXCKNCDNG�HQT�FQYPNQCF�CV��JVVR���YYY�GKC�IQX�QWVNQQMU�CGQ�RFH�����
������RFH.
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VJG�PGV�KPETGOGPVCN�EQUV�QH�RTGUETKRVKXG�OGCUWTGU�KU������DKNNKQP�KP�������7PFGT�VJG�JKIJ�HWGN�RTKEG�UGPUKVKXKV[��
VJG�RTGUETKRVKXG�OGCUWTGU�TGUWNV�KP�PGV�savings of������DKNNKQP�KP�������6CDNG����CNUQ�UJQYU�VJCV�VJGUG�RTKEG�
WPEGTVCKPVKGU�CTG�ECRVWTGF�YKVJKP�VJG�CPCN[\GF�TCPIG�QH�CNNQYCPEG�RTKEGU��#U�FGUETKDGF�CDQXG��EJCPIGU�KP�
HWGN�RTKEGU�OC[�CHHGEV�VJG�RTKEG�QH�%CR�CPF�6TCFG�CNNQYCPEGU��DWV�VJG�RTKEG�KU�JKIJN[�WPNKMGN[�VQ�IQ�QWVUKFG�
VJG�TCPIG�QH�RTKEGU�DQWPFGF�D[�VJG�%6�(NQQT�2TKEG�CPF�%6�4GUGTXG�2TKEG��6JG�ƂPCN�EQNWOP�KP�6CDNG����
RTGUGPVU�VJG�GUVKOCVGF�FKTGEV�EQUV�QH�VJG�5EQRKPI�2NCP��KPENWFKPI�DQVJ�VJG�RTGUETKRVKXG�OGCUWTGU�CPF�C�TCPIG�
QH�GUVKOCVGF�EQUVU�VQ�CEJKGXG�)*)�TGFWEVKQPU�WPFGT�VJG�%CR�CPF�6TCFG�2TQITCO�HQT�XCT[KPI�RTQLGEVKQPU�
QH�HWVWTG�HWGN�RTKEGU��6JG�VQVCN�EQUV��TGƃGEVKPI�HWGN�CPF�CNNQYCPEG�RTKEG�WPEGTVCKPV[��TCPIGU�HTQO�CP�CPPWCN�
UCXKPIU�VQ�%CNKHQTPKC�QH������DKNNKQP�VQ�CP�CPPWCN�EQUV�QH������DKNNKQP�KP�������6JG�PGV�ENKOCVG�DGPGƂVU��CU�
GUVKOCVGF�D[�VJG�5%�%12 CPF�5%�%*���QWVYGKIJ�VJGUG�FKTGEV�EQUVU�120

table 14: estimates oF direCt Cost and Climate beneFits in 2030 relative to  
the reFerenCe sCenario and inCluding Fuel priCe sensitivity (billion $2015)

Scenario Prescriptive 
Measures

C+T Floor 
Price

C+T Reserve 
Price

2030 Total 
Cost

5EQRKPI�2NCP ���� ���� ���� �����VQ�����

.QY�(WGN�2TKEG�5GPUKVKXKV[ ���� ���� ���� �����VQ�����

*KIJ�(WGN�2TKEG�5GPUKVKXKV[ ����� ���� ���� ������VQ������

(WGN�RTKEG�UGPUKVKXKV[�KU�FKTGEVN[�OQFGNGF�KP�2#6*9#;5��TGUWNVKPI�KP�C�TCPIG�QH�KORCEVU�HTQO�RTGUETKRVKXG�OGCUWTGU��6JG�TCPIG�QH�EQUVU�
NCDGNGF�p�����6QVCN�%QUVq�KPENWFGU�VJG�EQUV�QH�RTGUETKRVKXG�OGCUWTGU�GUVKOCVGF�KP�2#6*9#;5�CPF�VJG�KORCEV�QH�VJG�%CR�CPF�6TCFG�
2TQITCO�ECNEWNCVGF�CV�VJG�%6�(NQQT�2TKEG�
VJG�NQYGT�DQWPFU��CPF�VJG�%6�4GUGTXG�2TKEG�
VJG�WRRGT�DQWPFU��
6JG�UQEKCN�EQUV�QH�)*)U�GUVKOCVGF�TCPIG�KP������KU������VQ�������DKNNKQP�

Macroeconomic Impacts
6JG�OCETQGEQPQOKE�KORCEVU�QH�VJG�5EQRKPI�2NCP�CTG�GUVKOCVGF�WUKPI�VJG�4'/+�OQFGN��#PPWCN�ECRKVCN�CPF�
HWGN�EQUVU�
HQT�GZCORNG��VJG�EQUVU�KP�6CDNG�����CTG�GUVKOCVGF�WUKPI�2#6*9#;5�CPF�KPRWV�KPVQ�VJG�4'/+�OQFGN�
VQ�GUVKOCVG�VJG�KORCEV�QH�VJG�5EQRKPI�2NCP�QP�VJG�%CNKHQTPKC�GEQPQO[�GCEJ�[GCT�TGNCVKXG�VQ�)&2��YJKEJ�KU�
QHVGP�WUGF�CU�C�RTQZ[�HQT�GEQPQOKE�ITQYVJ��CU�YGNN�CU�GORNQ[OGPV��RGTUQPCN�KPEQOG��CPF�EJCPIGU�KP�QWVRWV�
D[�UGEVQT�CPF�EQPUWOGT�URGPFKPI��6CDNG����RTGUGPVU�MG[�OCETQGEQPQOKE�KORCEVU�QH�KORNGOGPVKPI�VJG�
5EQRKPI�2NCP��DCUGF�QP�VJG�TCPIG�QH�CPVKEKRCVGF�CNNQYCPEG�RTKEGU��+P�������WPFGT�VJG�5EQRKPI�2NCP��ITQYVJ�
CETQUU�VJG�KPFKECVQTU�KU�CDQWV�QPG�JCNH�QH�QPG�RGTEGPV�NGUU�VJCP�VJG�4GHGTGPEG�5EGPCTKQ��6JG�TGUWNVU�KP�6CDNG����
KPENWFG�PQV�QPN[�VJG�GUVKOCVGF�FKTGEV�EQUV�QH�VJG�%CR�CPF�6TCFG�2TQITCO��DWV�CNUQ�FKUVTKDWVKQP�QH�CNNQYCPEG�
XCNWG�HTQO�VJG�CWEVKQP�QH�%CR�CPF�6TCFG�CNNQYCPEGU�VQ�%CNKHQTPKC�CPF�EQPUWOGTU��5GG�#RRGPFKZ�'�HQT�OQTG�
FGVCKN�QP�VJG�OQFGNKPI�QH�VJG�TGVWTP�QH�CNNQYCPEG�XCNWG�WPFGT�VJG�%CR�CPF�6TCFG�2TQITCO�KP�4'/+�
6JG�%CR�CPF�6TCFG�2TQITCO�KU�OQFGNGF�KP�4'/+�CU�CP�KPETGCUG�KP�RTQFWEVKQP�EQUV�VQ�UGEVQTU�DCUGF�QP�
GUVKOCVGF�HWVWTG�)*)�GOKUUKQPU�CPF�CPVKEKRCVGF�HTGG�CNNQYCPEG�CNNQECVKQP��+H�C�UGEVQT�KU�GZRGEVGF�VQ�TGEGKXG�
HTGG�CNNQECVKQP�QH�CNNQYCPEGU��VJG�XCNWG�QH�VJQUG�HTGG�CNNQYCPEGU�KU�PQV�OQFGNGF�CU�C�EQUV�KP�4'/+��6JG�
CPCN[UKU�FQGU�KPENWFG�VJG�GUVKOCVGF�DGPGƂV�VQ�UGEVQTU�FWG�VQ�VJG�RTQEGGFU�HTQO�VJG�CWEVKQP�QH�ECR�CPF�VTCFG�
CNNQYCPEGU�CPF�CUUWOGU�VJCV�GCEJ�[GCT����DKNNKQP�QH�RTQEGGFU�HTQO�VJG�CWEVKQP�QH�5VCVG�QYPGF�ECR�CPF�
VTCFG�CNNQYCPEGU�CTG�FKUVTKDWVGF�VQ�VJG�GEQPQOKE�UGEVQTU�EWTTGPVN[�TGEGKXKPI�))4(�CRRTQRTKCVKQPU��6JGUG�
HWPFU�YQTM�VQ�CEJKGXG�HWTVJGT�)*)�TGFWEVKQPU�KP�%CNKHQTPKC��NQYGT�VJG�EQUV�VQ�DWUKPGUUGU�QH�TGFWEKPI�)*)�
GOKUUKQPU�CPF�RTQVGEV�FKUCFXCPVCIGF�EQOOWPKVKGU��#P[�CWEVKQP�RTQEGGFU�TGOCKPKPI�CHVGT�VJG�FKUVTKDWVKQP�
QH����DKNNKQP�VJTQWIJ�))4(�UGEVQTU�CTG�FKUVTKDWVGF�GXGPN[�VQ�EQPUWOGTU�KP�%CNKHQTPKC�CU�C�FKXKFGPF��6JG�
GUVKOCVGF�EQUVU�KP�6CDNG����KPENWFG�VJG�EQUV�QH�VJG�)*)�TGFWEVKQPU�VQ�UGEVQTU��CU�YGNN�CU�VJG�DGPGƂV�VQ�
VJQUG�UGEVQTU�YJGP�CNNQYCPEG�RTQEGGFU�CTG�TGVWTPGF�VJTQWIJ�VJG�))4(�CPF�CU�C�FKXKFGPF�VQ�EQPUWOGTU��CU�
FGVCKNGF�KP�#RRGPFKZ�'�

120� %NKOCVG�DGPGƂVU�CTG�GUVKOCVGF�WUKPI�VJG�5QEKCN�%QUV�QH�%CTDQP�KP������CETQUU�VJG�TCPIG�QH�FKUEQWPV�TCVGU�HTQO�����VQ���RGTEGPV�� 
� #NN�XCNWGU�CTG�TGRQTVGF�KP��������#FFKVKQPCN�KPHQTOCVKQP�QP�VJG�5QEKCN�%QUV�QH�%CTDQP�KU�CXCKNCDNG�HTQO�VJG�0CVKQPCN�#ECFGOKGU�QH� 
� 5EKGPEGU��'PIKPGGTKPI��CPF�/GFKEKPG�CV��https://www.nap.edu/catalog/24651/valuing-climate-damages-updating-estimation-of- 
 the-social-cost-of. 

Additional Documentation Attachment to Comment 2-F1 
Attachment C



55

table 15: maCroeConomiC indiCators in 2030 under base Fuel priCe assumptions

Reference Scenario 
(2030)

Scoping Plan
(2030)

Percentage Change Relative 
to Reference Scenario

%CNKHQTPKC�)&2�
$KNNKQP�
������

������ �������VQ������� �����RGTEGPV�VQ
�����RGTEGPV

'ORNQ[OGPV�
6JQWUCPF�
,QDU�

������ �������VQ������� �����RGTEGPV�VQ
�����RGTEGPV

2GTUQPCN�+PEQOG

$KNNKQP�������

������ �������VQ������� �����RGTEGPV�VQ
�����RGTEGPV

6CDNG����YCU�GUVKOCVGF�WUKPI�VJG�4'/+�OQFGN��6JG�TCPIG�QH�EQUVU�HQT�VJG�5EQRKPI�2NCP�TGRTGUGPVU�VJG�KORCEV�QH�CEJKGXKPI�VJG�5$����
VCTIGV�VJTQWIJ�RTGUETKRVKXG�OGCUWTGU�CPF�VJG�%CR�CPF�6TCFG�2TQITCO�CV�VJG�%6�(NQQT�2TKEG�
VJG�NQYGT�DQWPFU��CPF�VJG�%6�4GUGTXG�
2TKEG�
VJG�WRRGT�DQWPFU��

+V�KU�KORQTVCPV�VQ�RWV�VJG�TGUWNVU�QH�6CDNG����KPVQ�EQPVGZV�QH�VJG�ITQYKPI������VTKNNKQP�%CNKHQTPKC�GEQPQO[�KP�
������#U�PQVGF�GCTNKGT��VJG�GEQPQOKE�CPCN[UKU�FQGU�PQV�KPENWFG�CXQKFGF�UQEKCN�FCOCIGU�CPF�QVJGT�RQVGPVKCN�
UCXKPIU�HTQO�TGFWEVKQPU�KP�CKT�RQNNWVKQP�CPF�RGVTQNGWO�FGRGPFGPE[�
&GVGTOKPKPI�GORNQ[OGPV�EJCPIGU�CU�C�TGUWNV�QH�RQNKEKGU�KU�EJCNNGPIKPI�VQ�OQFGN��FWG�VQ�C�TCPIG�QH�WPEGTVCKPVKGU�
CPF�INQDCN�VTGPFU�VJCV�YKNN�KPƃWGPEG�VJG�%CNKHQTPKC�GEQPQO[��TGICTFNGUU�QH�KORNGOGPVCVKQP�QH�VJG�5EQRKPI�2NCP��
6JG�INQDCN�GEQPQO[�KU�UGGKPI�C�UJKHV�VQYCTF�CWVQOCVKQP�CPF�OGEJCPK\CVKQP��YJKEJ�OC[�NGCF�VQ�UNQYKPI�QH�
GORNQ[OGPV�CETQUU�UQOG�KPFWUVTKGU�INQDCNN[��KTTGURGEVKXG�QH�%CNKHQTPKCoU�GPGTI[�CPF�NQY�ECTDQP�KPXGUVOGPVU��
+P�%CNKHQTPKC��GORNQ[OGPV�KU�RTQLGEVGF�VQ�TGCEJ������OKNNKQP�LQDU�KP�������+P�VJKU�CPCN[UKU��KORNGOGPVKPI�VJG�
5EQRKPI�2NCP�YQWNF�UNQY�VJG�ITQYVJ�QH�GORNQ[OGPV�D[�NGUU�VJCP�QPG�JCNH�QH�QPG�RGTEGPV�KP������
'UVKOCVGF�RGTUQPCN�KPEQOG�KP�%CNKHQTPKC�KU�TGNCVKXGN[�WPEJCPIGF�WPFGT�VJG�5EQRKPI�2NCP�TGNCVKXG�VQ�VJG�
4GHGTGPEG�5EGPCTKQ��%QPUKFGTKPI�VJG�WPEGTVCKPV[�KP�VJG�OQFGNKPI��OQFGUV�EJCPIGU�KP�VJG�ITQYVJ�QH�RGTUQPCN�
KPEQOG�CTG�PQV�FKHHGTGPV�HTQO�\GTQ��YJKEJ�UWIIGUVU�VJCV�OGGVKPI�VJG�5$����VCTIGV�YKNN�PQV�EJCPIG�VJG�ITQYVJ�
QH�RGTUQPCN�KPEQOG�TGNCVKXG�VQ�VJG�4GHGTGPEG�5EGPCTKQ�
9JGP�CPCN[\KPI�VJG�GUVKOCVGF�OCETQGEQPQOKE�KORCEVU��KV�KU�KORQTVCPV�VQ�TGOGODGT�VJCV�C�OCLQT�UWDUVKVWVKQP�
QH�GNGEVTKEKV[�CPF�ECRKVCN�CYC[�HTQO�HQUUKN�HWGNU�KU�CPVKEKRCVGF�VQ�JCXG�C�XGT[�UOCNN�GHHGEV�QP�%CNKHQTPKC�)&2��
GORNQ[OGPV��CPF�RGTUQPCN�KPEQOGsNGUU�VJCP�QPG�RGTEGPV�TGNCVKXG�VQ�VJG�4GHGTGPEG�5EGPCTKQ�KP�������6JG�
GEQPQOKE�KORCEVU�KPFKECVG�VJCV�UJKHVKPI�OQPG[�CPF�KPXGUVOGPV�CYC[�HTQO�HQUUKN�HWGNU�CPF�VQ�ENGCP�GPGTI[�
KU�NKMGN[�VQ�JCXG�C�PGINKIKDNG�GHHGEV�QP�VJG�%CNKHQTPKC�GEQPQO[��#FFKVKQPCNN[��KV�KU�EGTVCKP�VJCV�KPPQXCVKQP�YKNN�
EQPVKPWG�CU�PGY�VGEJPQNQIKGU�CTG�FGXGNQRGF�CPF�KORNGOGPVGF��9JKNG�VJKU�CPCN[UKU�RTQLGEVU�VJG�EQUVU�CPF�
)*)�TGFWEVKQPU�QH�EWTTGPV�VGEJPQNQIKGU�QXGT�VKOG��KV�FQGU�PQV�ECRVWTG�VJG�KORCEV�QH�PGY�VGEJPQNQIKGU�VJCV�
OC[�UJKHV�VJG�GEQPQO[�CPF�%CNKHQTPKC�KP�WPCPVKEKRCVGF�YC[U�QT�DGPGƂVU�TGNCVGF�VQ�EJCPIGU�KP�CKT�RQNNWVKQP�
CPF�KORTQXGOGPVU�VQ�JWOCP�JGCNVJ��CXQKFGF�GPXKTQPOGPVCN�FCOCIGU��CPF�RQUKVKXG�KORCEVU�VQ�PCVWTCN�CPF�
YQTMKPI�NCPFU��6JWU��VJG�TGUWNVU�QH�VJKU�CPCN[UKU�XGT[�NKMGN[�WPFGTGUVKOCVG�VJG�DGPGƂVU�QH�UJKHVKPI�VQ�C�ENGCP�
GPGTI[�GEQPQO[�
%QPUWOGT�URGPFKPI�CNUQ�UJKHVU�KP�TGURQPUG�VQ�KORNGOGPVCVKQP�QH�VJG�5EQRKPI�2NCP�TGNCVKXG�VQ�VJG�4GHGTGPEG�
5EGPCTKQ��#U�RTGUGPVGF�KP�6CDNG�����VJGTG�KU�C�PGINKIKDNG�KORCEV�VQ�EQPUWOGT�KPEQOG��DWV�UOCNN�EJCPIGU�KP�
KPEQOG�ECP�CNVGT�VJG�FKUVTKDWVKQP�QH�EQPUWOGT�URGPFKPI�COQPI�ECVGIQTKGU��+P�������EQPUWOGT�URGPFKPI�KU�
NQYGT�WPFGT�VJG�5EQRKPI�2NCP�VJCP�KP�VJG�4GHGTGPEG�5EGPCTKQ�CETQUU�CNN�CPCN[\GF�CNNQYCPEG�RTKEGU��%QPUWOGTU�
URGPF�NGUU�QP�HWGNU��GNGEVTKEKV[��PCVWTCN�ICU��CPF�ECRKVCN�CU�C�TGUWNV�QH�OGCUWTGU�KP�VJG�5EQRKPI�2NCP�VJCV�
TGFWEG�FGOCPF��KPETGCUG�GHƂEKGPE[��CPF�FTKXG�VGEJPQNQIKECN�KPPQXCVKQPU��6JG�GUVKOCVGF�KORCEV�VQ�%CNKHQTPKC�
JQWUGJQNFU�KU�CNUQ�OQFGUV�KP�������6JG�GUVKOCVGF�EQUV�VQ�%CNKHQTPKC�JQWUGJQNFU�KP������TCPIGU�HTQO������VQ�
������FGRGPFKPI�QP�VJG�RTKEG�QH�TGFWEVKQPU�WPFGT�VJG�%CR�CPF�6TCFG�2TQITCO�121

6JG�JQWUGJQNF�KORCEV�KU�GUVKOCVGF�WUKPI�VJG�RGT�JQWUGJQNF�EJCPIG�KP�RGTUQPCN�KPEQOG�CU�OQFGNGF�KP�4'/+�
CPF�WVKNK\KPI�JQWUGJQNF�GUVKOCVGU�HTQO�VJG�%CNKHQTPKC�&GRCTVOGPV�QH�(KPCPEG��6JG�JQWUGJQNF�KORCEV�FQGU�PQV�
CEEQWPV�HQT�DGPGƂVU�HTQO�TGFWEGF�ENKOCVG�KORCEVU��JGCNVJ�UCXKPIU�HTQO�TGFWEGF�CKT�RQNNWVKQP�KORCEVU��QT�NQYGT�
RGVTQNGWO�FGRGPFGPEG�EQUVU�VJCV�OKIJV�KORCEV�JQWUGJQNFU��#FFKVKQPCN�FGVCKNU�CTG�RTGUGPVGF�KP�#RRGPFKZ�'�
#U�OQFGNGF��VJG�JQWUGJQNF�KORCEV�QH�VJG�5EQRKPI�2NCP�EQORTKUGU�CRRTQZKOCVGN[�QPG�RGTEGPV�QH�CXGTCIG�
JQWUGJQNF�GZRGPFKVWTGU�KP�������6Q�GPUWTG�VJCV�XWNPGTCDNG�RQRWNCVKQPU�CPF�NQY�KPEQOG�JQWUGJQNFU�CTG�PQV�
121� *QWUGJQNF�RTQLGEVKQPU�CTG�QDVCKPGF�HTQO�VJG�%CNKHQTPKC�&GRCTVOGPV�QH�(KPCPEG�CPF�CTG�CXCKNCDNG�CV�� 
 JVVR���YYY�FQH�EC�IQX�(QTGECUVKPI�&GOQITCRJKEU�RTQLGEVKQPU�.
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FKURTQRQTVKQPCVGN[�CHHGEVGF�D[�%CNKHQTPKCoU�ENKOCVG�RQNKE[��%#4$�KU�VCMKPI�UVGRU�VQ�DGVVGT�SWCPVKH[�NQECNK\GF�
GEQPQOKE�KORCEVU�CPF�GPUWTG�VJCV�NQY�KPEQOG�JQWUGJQNFU�UGG�VCPIKDNG�DGPGƂVU�HTQO�VJG�5EQRKPI�2NCP��
4GUGCTEJGTU�CV�VJG�7PKXGTUKV[�QH�%CNKHQTPKC��.QU�#PIGNGU�
7%.#��CTG�EWTTGPVN[�YQTMKPI�QP�C�TGVTQURGEVKXG�
CPCN[UKU�VJCV�YKNN�GUVKOCVG�VJG�KORCEVU�CETQUU�%CNKHQTPKC�EQOOWPKVKGU�QH�VJG�KORNGOGPVCVKQP�QH�#$�����YJKEJ�
YKNN�JGNR�KFGPVKH[�CTGCU�QH�HQEWU�CU������OGCUWTGU�CTG�FGXGNQRGF��6JG�%CR�CPF�6TCFG�2TQITCO�YKNN�CNUQ�
EQPVKPWG�VQ�RTQXKFG�DGPGƂV�VQ�FKUCFXCPVCIGF�EQOOWPKVKGU�VJTQWIJ�VJG�FKUDWTUGOGPV�QH�))4(�HWPFU�
6JG�KPXGUVOGPVU�OCFG�KP�KORNGOGPVKPI�VJG�5EQRKPI�2NCP�YKNN�JCXG�NQPI�VGTO�DGPGƂVU�CPF�RTGUGPV�UKIPKƂECPV�
QRRQTVWPKVKGU�HQT�%CNKHQTPKC�KPXGUVQTU�CPF�DWUKPGUUGU��CU�WRHTQPV�ECRKVCN�KPXGUVOGPVU�YKNN�TGUWNV�KP�NQPI�VGTO�
HWGN�CPF�GPGTI[�GHƂEKGPE[�UCXKPIU��VJG�DGPGƂVU�QH�YJKEJ�YKNN�EQPVKPWG�KPVQ�VJG�HWVWTG��6JG�%CNKHQTPKC�GEQPQO[�
YKNN�EQPVKPWG�VQ�ITQY�WPFGT�VJG�5EQRKPI�2NCP��DWV�KV�YKNN�ITQY�OQTG�TGUKNKGPV��OQTG�UWUVCKPCDNG��CPF�YKNN�DG�
YGNN�RQUKVKQPGF�VQ�TGCR�VJG�NQPI�VGTO�DGPGƂVU�QH�NQYGT�ECTDQP�KPXGUVOGPVU�

Economic Modeling of Health Impacts
*GCNVJ�DGPGƂVU�CUUQEKCVGF�YKVJ�TGFWEVKQPU�KP�FKGUGN�RCTVKEWNCVG�OCVVGT�
&2/��CPF�PKVTQIGP�QZKFGU�
01X��CTG�
OQPGVK\GF�HQT�KPENWUKQP�KP�VJG�OCETQGEQPQOKE�OQFGNKPI��6JG�JGCNVJ�DGPGƂVU�CTG�GUVKOCVGF�D[�SWCPVKH[KPI�VJG�
JCTOHWN�HWVWTG�JGCNVJ�GHHGEVU�VJCV�YKNN�DG�CXQKFGF�D[�TGFWEKPI�JWOCP�GZRQUWTG�VQ�&2/�CPF�01X��CU�FGVCKNGF�
KP�#RRGPFKZ�)��CPF�OQPGVK\GF�D[�GUVKOCVKPI�C�JGCNVJ�GHHGEVoU�GEQPQOKE�XCNWG�VQ�UQEKGV[��#U�RTGXKQWUN[�PQVGF�
VJG�JGCNVJ�KORCEVU�CTG�DCUGF�QP�CKT�SWCNKV[�DGPGƂVU�GUVKOCVGF�KP�6CDNG����YJKEJ�JCXG�KORQTVCPV�NKOKVCVKQPU�
CPF�NKMGN[�QXGTGUVKOCVG�VJG�KORCEVU�QH�VJG�5EQRKPI�2NCP��#FFKVKQPCN�FGVCKN�QP�VJG�GEQPQOKE�OQFGNKPI�QH�
JGCNVJ�KORCEVU��KPENWFKPI�VJG�OQPGVK\CVKQP�OGVJQFQNQI[�CPF�OQFGNKPI�TGUWNVU�HQT�CNN�5EQRKPI�2NCP�UEGPCTKQU��
KU�RTGUGPVGF�KP�#RRGPFKZ�'��+PENWFKPI�VJG�OQPGVK\GF�JGCNVJ�KORCEVU�KP�VJG�4'/+�OQFGNKPI�JCU�PQ�FKUEGTPKDNG�
KORCEV�QP�VJG�QXGTCNN�TGUWNVU��6JG�KORCEV�QH�KPENWFKPI�VJG�OQPGVK\GF�JGCNVJ�KORCEVU�KU�KPFKUEGTPKDNG�TGNCVKXG�VQ�
VJG�KORCEV�QH�VJG�5EQRKPI�2NCP�

Estimating the Economic Impact on Disadvantaged Communities (DACs)
+ORNGOGPVKPI�VJG�5EQRKPI�2NCP�KU�GUVKOCVGF�VQ�JCXG�C�UOCNN�KORCEV�QP�VJG�5VCVGYKFG�%CNKHQTPKC�GEQPQO[�
VJTQWIJ�������*QYGXGT��UJKHVKPI�HTQO�HQUUKN�HWGNU�ECP�FKURTQRQTVKQPCVGN[�CHHGEV�URGEKƂE�IGQITCRJKE�TGIKQPU�
YJQUG�NQECN�GEQPQOKGU�TGN[�QP�HQUUKN�HWGN�KPVGPUKXG�KPFWUVTKGU��6JGUG�TGIKQPU�ECP�CNUQ�KPENWFG�XWNPGTCDNG�
RQRWNCVKQPU�CPF�FKUCFXCPVCIGF�EQOOWPKVKGU�YJQ�OC[�DG�FKURTQRQTVKQPCVGN[�KORCEVGF�D[�RQQT�CKT�SWCNKV[�
CPF�ENKOCVG�
6JG�TGIKQPCN�KORCEVU�QH�VJG�5EQRKPI�2NCP��KPENWFKPI�VJG�KORCEV�VQ�FKUCFXCPVCIGF�EQOOWPKVKGU��CTG�GUVKOCVGF�
WUKPI�VJG�4'/+�%CNKHQTPKC�%QWPV[�OQFGN��YJKEJ�TGRTGUGPVU�VJG����EQWPVKGU�CPF�����UGEVQTU�QH�VJG�%CNKHQTPKC�
GEQPQO[��7VKNK\KPI�VJG�UCOG�KPRWVU�WUGF�HQT�OQFGNKPI�VJG�UVCVGYKFG�KORCEV�QH�VJG�5EQRKPI�2NCP�TGNCVKXG�VQ�
VJG�4GHGTGPEG�5EGPCTKQ��VJG�%CNKHQTPKC�%QWPV[�OQFGN�GUVKOCVGU�JQY�OGCUWTGU�YKNN�CHHGEV�GORNQ[OGPV��XCNWG�
CFFGF��CPF�QVJGT�GEQPQOKE�KPFKECVQTU�CV�VJG�EQWPV[�NGXGN�CETQUU�VJG�UVCVG�
6JG�EQWPV[�NGXGN�4'/+�QWVRWV�KU�CNUQ�WUGF�VQ�GUVKOCVG�KORCEVU�QP�FKUCFXCPVCIGF�EQOOWPKVKGU�CHHGEVGF�D[�
VJG�5EQRKPI�2NCP�D[�CNNQECVKPI�EQWPV[�KORCEVU�RTQRQTVKQPCN�VQ�VJGKT�UJCTG�QH�GEQPQOKE�KPFKECVQTU�WPKSWG�VQ�
GCEJ�EGPUWU�VTCEV�122�6JGUG�KPFKECVQTU�KPENWFG�KPFWUVT[�QWVRWV��KPFWUVT[�EQPUWORVKQP�D[�HWGN�ECVGIQT[��RGTUQPCN�
EQPUWORVKQP��CPF�RQRWNCVKQP��6JG�QXGTCNN�KORCEV�QP�GORNQ[OGPV�CETQUU�TGIKQPU�KU�PQV�UKIPKƂECPV�CPF�VJGTG�
KU�PQ�FKUEGTPKDNG�FKHHGTGPEG�KP�VJG�KORCEV�VQ�GORNQ[OGPV�KP�FKUCFXCPVCIGF�EQOOWPKVKGU��6JGTG�KU�CNUQ�PQ�
FKUEGTPKDNG�KORCEV�VQ�YCIGU�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�CETQUU�TGIKQPU�KP�%CNKHQTPKC��#FFKVKQPCN�FGVCKNU�QP�
VJG�TGIKQPCN�OQFGNKPI��KPENWFKPI�VJG�TGUWNVU�HQT�VJG�5EQRKPI�2NCP�CPF�CNVGTPCVKXGU��KU�RTGUGPVGF�KP�#RRGPFKZ�'�
+P�CFFKVKQP�VQ�VJG�TGIKQPCN�OQFGNKPI�EQPFWEVGF�KP�VJKU�CPCN[UKU��VJGTG�CTG�EWTTGPVN[�VJTGG�TGUGCTEJ�EQPVTCEVU�
WPFGTYC[�CV�%#4$�VQ�SWCPVKH[�VJG�KORCEV�QH�%CNKHQTPKCoU�ENKOCVG�RQNKE[�QP�TGIKQPU�CPF�FKUCFXCPVCIGF�
EQOOWPKVKGU�VJTQWIJQWV�%CNKHQTPKC��#U�OGPVKQPGF�CDQXG��TGUGCTEJGTU�HTQO�7%.#�CTG�GUVKOCVKPI�VJG�
KORTQXGOGPVU�KP�JGCNVJ�QWVEQOGU�CUUQEKCVGF�YKVJ�#$�����YKVJ�C�HQEWU�QP�FKUCFXCPVCIGF�EQOOWPKVKGU��
6JKU�TGUGCTEJ�YKNN�DG�KPHQTOGF�D[�KPRWV�HTQO�VGEJPKECN�CFXKUQT[�EQOOKVVGGU�KPENWFKPI�C�ITQWR�HQEWUGF�QP�
GPXKTQPOGPVCN�LWUVKEG�

122� %GPUWU�VTCEVU�CTG�UOCNN�IGQITCRJKE�CTGCU�YKVJKP�ITGCVGT�OGVTQRQNKVCP�CTGCU�VJCV�WUWCNN[�JCXG�C�RQRWNCVKQP�DGVYGGP�������CPF� 
� ������RGTUQPU��/QTG�KPHQTOCVKQP�QP�VJG�EQORQUKVKQP�QH�EGPUWU�VTCEVU�CXCKNCDNG�JGTG��https://www.census.gov/geo/reference/ 
 gtc/gtc_ct.html��&KUCFXCPVCIGF�EGPUWU�VTCEVU�CTG�KFGPVKƂGF�WUKPI�%CN'PXKTQ5ETGGP������#FFKVKQPCN�KPHQTOCVKQP�KU�CXCKNCDNG�CV�� 
 https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-version-20.
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6JGTG�CTG�CNUQ�VYQ�UVWFKGU�EWTTGPVN[�WPFGTYC[�VQ�SWCPVKH[�VJG�KORCEV�QH�))4(�HWPFU��#�7%.#�EQPVTCEV�
HQEWUGU�QP�SWCPVKH[KPI�LQDU�UWRRQTVGF�D[�))4(�HWPFU�KP�%CNKHQTPKC��YJKNG�C�7PKXGTUKV[�QH�%CNKHQTPKC��$GTMGNG[�
EQPVTCEV�KU�EQPUVTWEVKPI�OGVJQFQNQIKGU�VQ�CUUGUU�VJG�EQ�DGPGƂVU�QH�))4(�RTQLGEVU�CETQUU�%CNKHQTPKC��6JGUG�
TGUGCTEJ�GHHQTVU�YKNN�RTQXKFG�C�TGIKQPCN�CPCN[UKU�QH�VJG�KORCEV�QH�CPF�DGPGƂVU�VQ�URGEKƂE�EQOOWPKVKGU�CPF�
UGEVQTU�VQ�GPUWTG�VJCV�CNN�%CNKHQTPKCPU�UGG�GEQPQOKE�DGPGƂVU��KP�CFFKVKQP�VQ�ENGCP�CKT�DGPGƂVU��HTQO�VJG�
KORNGOGPVKPI�VJG�5EQRKPI�2NCP�

Public Health

/CP[�OGCUWTGU�VQ�TGFWEG�)*)�GOKUUKQPU�CNUQ�JCXG�UKIPKƂECPV�JGCNVJ�EQ�DGPGƂVU�VJCV�ECP�CFFTGUU�ENKOCVG�
EJCPIG�and KORTQXG�VJG�JGCNVJ�CPF�YGNN�DGKPI�QH�CNN�RQRWNCVKQPU�CETQUU�VJG�5VCVG��%NKOCVG�EJCPIG�KU�CNTGCF[�
CHHGEVKPI�VJG�JGCNVJ�QH�EQOOWPKVKGU�����%NKOCVG�TGNCVGF�JGCNVJ�KORCEVU�ECP�KPENWFG�KPETGCUGF�JGCV�KNNPGUU�CPF�
FGCVJ��KPETGCUGU�KP�CKT�RQNNWVKQP�TGNCVGF�GZCEGTDCVKQP�QH�ECTFKQXCUEWNCT�CPF�TGURKTCVQT[�FKUGCUGU��KPLWT[�CPF�
NQUU�QH�NKHG�FWG�VQ�UGXGTG�UVQTOU�CPF�ƃQQFKPI��KPETGCUGF�XGEVQT�DQTPG�CPF�YCVGT�DQTPG�FKUGCUGU��CPF�UVTGUU�
CPF�OGPVCN�VTCWOC�FWG�VQ�GZVTGOG�YGCVJGT�TGNCVGF�ECVCUVTQRJGU�����6JG�WTIGPE[�QH�CEVKQP�VQ�CFFTGUU�VJG�
KORCEVU�CNTGCF[�DGKPI�HGNV�HTQO�C�EJCPIKPI�ENKOCVG�CPF�VJG�VJTGCVU�KP�EQOKPI�FGECFGU�RTQXKFGU�C�WPKSWG�
QRRQTVWPKV[�HQT�%CNKHQTPKCoU�NGCFGTUJKR�KP�ENKOCVG�CEVKQP�VQ�TGFWEG�)*)�GOKUUKQPU�CPF�ETGCVG�JGCNVJ[��
GSWKVCDNG��CPF�TGUKNKGPV�EQOOWPKVKGU�YJGTG�CNN�RGQRNG�VJTKXG��6JKU�UGEVKQP�FKUEWUUGU�VJG�NKPM�DGVYGGP�ENKOCVG�
EJCPIG�CPF�RWDNKE�JGCNVJ��+V�FQGU�PQV�CPCN[\G�VJG�URGEKƂE�OGCUWTGU�KPENWFGF�KP�VJG�UVTCVGI[�DWV�RTQXKFGU�
EQPVGZV�HQT�CUUGUUKPI�VJG�RQVGPVKCN�OGCUWTGU�CPF�UEGPCTKQU�

Achieving Health Equity through Climate Action
/CP[�RQRWNCVKQPU�KP�%CNKHQTPKC�HCEG�JGCNVJ�KPGSWKVKGU��QT�WPHCKT�CPF�WPLWUV�JGCNVJ�FKHHGTGPEGU�DGVYGGP�
RQRWNCVKQP�ITQWRU�VJCV�CTG�U[UVGOKE�CPF�CXQKFCDNG�����&KHHGTGPEGU�KP�GPXKTQPOGPVCN�CPF�UQEKQGEQPQOKE�
FGVGTOKPCPVU�QH�JGCNVJ�TGUWNV�KP�VJGUG�JGCNVJ�KPGSWKVKGU��6JQUG�HCEKPI�VJG�ITGCVGUV�JGCNVJ�KPGSWKVKGU�KPENWFG�
NQY�KPEQOG�KPFKXKFWCNU�CPF�JQWUGJQNFU��VJG�XGT[�[QWPI�CPF�VJG�XGT[�QNF��EQOOWPKVKGU�QH�EQNQT��CPF�VJQUG�YJQ�
JCXG�DGGP�OCTIKPCNK\GF�QT�FKUETKOKPCVGF�CICKPUV�DCUGF�QP�IGPFGT�QT�TCEG�GVJPKEKV[�126�+V�KU�VJGUG�XGT[�UCOG�
RQRWNCVKQPU��CNQPI�YKVJ�VJQUG�UWHHGTKPI�GZKUVKPI�JGCNVJ�EQPFKVKQPU�CPF�EGTVCKP�RQRWNCVKQPU�QH�YQTMGTU�
G�I���
QWVFQQT�YQTMGTU���VJCV�ENKOCVG�EJCPIG�YKNN�OQUV�FKURTQRQTVKQPCVGN[�KORCEV�����6JG�KPGSWKVCDNG�FKUVTKDWVKQP�QH�
UQEKCN��RQNKVKECN��CPF�GEQPQOKE�RQYGT�TGUWNVU�KP�JGCNVJ�KPGSWKVKGU��YJKNG�RGTRGVWCVKPI�U[UVGOU�
G�I���GEQPQOKE��
VTCPURQTVCVKQP��NCPF�WUG��GVE���VJCV�FTKXG�)*)�GOKUUKQPU��#U�C�TGUWNV��EQOOWPKVKGU�HCEG�KPGSWKVCDNG�NKXKPI�
EQPFKVKQPU��(QT�GZCORNG��NQY�KPEQOG�EQOOWPKVKGU�QH�EQNQT�VGPF�VQ�NKXG�KP�OQTG�RQNNWVGF�CTGCU�CPF�HCEG�
ENKOCVG�EJCPIG�KORCEVU�VJCV�ECP�EQORQWPF�CPF�GZCEGTDCVG�GZKUVKPI�UGPUKVKXKVKGU�CPF�XWNPGTCDKNKVKGU����,����(CKT�
CPF�JGCNVJ[�ENKOCVG�CEVKQP�TGSWKTGU�VJCV�VJG�KPGSWKVKGU�ETGCVKPI�CPF�KPVGPUKH[KPI�EQOOWPKV[�XWNPGTCDKNKVKGU�
DG�CFFTGUUGF��.KXKPI�EQPFKVKQPU�CPF�VJG�HQTEGU�VJCV�UJCRG�VJGO��UWEJ�CU�KPEQOG��GFWECVKQP��JQWUKPI��
VTCPURQTVCVKQP��GPXKTQPOGPVCN�SWCNKV[��CPF�CEEGUU�VQ�UGTXKEGU��UKIPKƂECPVN[�FTKXG�VJG�ECRCEKV[�HQT�ENKOCVG�
TGUKNKGPEG��6JWU��UVTCVGIKGU�UWEJ�CU�CNNGXKCVKPI�RQXGTV[��KPETGCUKPI�CEEGUU�VQ�QRRQTVWPKV[��KORTQXKPI�NKXKPI�
EQPFKVKQPU��CPF�TGFWEKPI�JGCNVJ�CPF�UQEKCN�KPGSWKVKGU�YKNN�TGUWNV�KP�OQTG�ENKOCVG�TGUKNKGPV�EQOOWPKVKGU��+P�HCEV��
VJGTG�CTG�CNTGCF[�OCP[�pPQ�TGITGVq�ENKOCVG�OKVKICVKQP�CPF�CFCRVCVKQP�OGCUWTGU�CXCKNCDNG�
FKUEWUUGF�DGNQY��VJCV�
ECP�TGFWEG�JGCNVJ�DWTFGPU��KPETGCUG�EQOOWPKV[�TGUKNKGPEG��CPF�CFFTGUU�UQEKCN�KPGSWKVKGU�����(QEWUKPI�GHHQTVU�VQ�
CEJKGXG�JGCNVJ�GSWKV[�ECP�VJWU�NGCF�VQ�UKIPKƂECPV�RTQITGUU�KP�CFFTGUUKPI�JWOCP�ECWUGF�ENKOCVG�EJCPIG�

���� 75)%42��������6JG�+ORCEVU�QH�%NKOCVG�%JCPIG�QP�*WOCP�*GCNVJ�KP�VJG�7PKVGF�5VCVGU��#�5EKGPVKƂE�#UUGUUOGPV��%TKOOKPU��#���,�� 
� $CNDWU��,��.��)CODNG��%��$��$GCTF��,��'��$GNN��&��&QFIGP��4��,��'KUGP��0��(CPP��/��&��*CYMKPU��5��%��*GTTKPI��.��,CPVCTCUCOK��&��/�� 
� /KNNU��5��5CJC��/��%��5CTQƂO��,��6TVCPL��CPF�.��<KUMC��'FU��7�5��)NQDCN�%JCPIG�4GUGCTEJ�2TQITCO��9CUJKPIVQP��&�%�������RR�
��� Ibid.
���� 9JKVGJGCF��/��������p6JG�EQPEGRVU�CPF�RTKPEKRNGU�QH�GSWKV[�CPF�JGCNVJ�q�+PVGTPCVKQPCN�,QWTPCN�QH�*GCNVJ�5GTXKEGU���
�������s����
126� %CNKHQTPKC�&GRCTVOGPV�QH�2WDNKE�*GCNVJ�
%&2*���������6JG�2QTVTCKV�QH�2TQOKUG��6JG�%CNKHQTPKC�5VCVGYKFG�2NCP�VQ�2TQOQVG�*GCNVJ� 
� CPF�/GPVCN�*GCNVJ�'SWKV[��#�4GRQTV�VQ�VJG�.GIKUNCVWTG�CPF�VJG�2GQRNG�QH�%CNKHQTPKC�D[�VJG�1HƂEG�QH�*GCNVJ�'SWKV[��5CETCOGPVQ�� 
� %#��%CNKHQTPKC�&GRCTVOGPV�QH�2WDNKE�*GCNVJ��1HƂEG�QH�*GCNVJ�'SWKV[�
���� 5JQPMQHH��5���4��/QTGNNQ�(TQUEJ��/��2CUVQT��CPF�,��5CFF��������p6JG�ENKOCVG�ICR��'PXKTQPOGPVCN�JGCNVJ�CPF�GSWKV[�KORNKECVKQPU�QH� 
� ENKOCVG�EJCPIG�CPF�OKVKICVKQP�RQNKEKGU�KP�%CNKHQTPKCsC�TGXKGY�QH�VJG�NKVGTCVWTG�q�%NKOCVKE�%JCPIG�����
5WRRN����5���s5����
��� Ibid.
���� 4WFQNRJ��.��CPF�5��)QWNF��������p%NKOCVG�EJCPIG�CPF�JGCNVJ�KPGSWKVKGU��#�HTCOGYQTM�HQT�CEVKQP�q�#PPCNU�QH�)NQDCN�*GCNVJ� 
� ���������s����
���� 9CVVU�0��#FIGT�90��#IPQNWEEK�2��GV�CN��������*GCNVJ�CPF�ENKOCVG�EJCPIG��RQNKE[�TGURQPUGU�VQ�RTQVGEV�RWDNKE�JGCNVJ��.CPEGV�� 
� ��������������
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Potential Health Impacts of Climate Change Mitigation Measures

Socioeconomic Factors: Income, Poverty, and Wealth
'EQPQOKE�HCEVQTU��UWEJ�CU�KPEQOG��RQXGTV[��CPF�YGCNVJ��CTG�EQNNGEVKXGN[�QPG�QH�VJG�NCTIGUV�FGVGTOKPCPVU�QH�
JGCNVJ��#U�UWEJ��ENKOCVG�OKVKICVKQP�OGCUWTGU�VJCV�[KGNF�GEQPQOKE�DGPGƂVU�ECP�KORTQXG�RQRWNCVKQP�JGCNVJ�
UKIPKƂECPVN[��GURGEKCNN[�KH�VJG�GEQPQOKE�DGPGƂVU�CTG�FKTGEVGF�VQ�VJQUG�OQUV�XWNPGTCDNG�CPF�FKUCFXCPVCIGF�

KPENWFKPI�VJQUG�NKXKPI�KP�RQXGTV[��YJQ�QHVGP�HCEG�VJG�OQUV�JGCNVJ�EJCNNGPIGU��(TQO�VJG�RQQTGUV�VQ�TKEJGUV�
GPFU�QH�VJG�KPEQOG�URGEVTWO��JKIJGT�KPEQOG�KU�CUUQEKCVGF�YKVJ�ITGCVGT�NQPIGXKV[�KP�VJG�7PKVGF�5VCVGU����,���,��� 
6JG�ICR�KP�NKHG�GZRGEVCPE[�DGVYGGP�VJG�TKEJGUV���RGTEGPV�CPF�RQQTGUV���RGTEGPV�QH�#OGTKECPU�YCU�CNOQUV����
[GCTU�HQT�OGP�KP�������CPF�CDQWV����[GCTU�HQT�YQOGP�����'CTN[�FGCVJ�COQPI�VJQUG�NKXKPI�KP�RQXGTV[�KU�PQV�C�
TGUWNV�QH�VJQUG�YKVJ�JKIJGT�KPEQOGU�JCXKPI�DGVVGT�CEEGUU�VQ�SWCNKV[�JGCNVJ�ECTG�����1PN[�CDQWV�������RGTEGPV�QH�
C�RGTUQPoU�JGCNVJ�UVCVWU�KU�CEEQWPVGF�HQT�D[�JGCNVJ�ECTG�
CPF�������RGTEGPV�CVVTKDWVGF�VQ�IGPGVKEU���YJKNG�VJG�
TGOCKPFGT�KU�CVVTKDWVGF�VQ�VJG�UQEKCN�FGVGTOKPCPVU�QH�JGCNVJ��6JGUG�KPENWFG�GPXKTQPOGPVCN�SWCNKV[��UQEKCN�CPF�
GEQPQOKE�EKTEWOUVCPEGU��CPF�VJG�UQEKCN��OGFKC��RQNKE[��GEQPQOKE��TGVCKN��CPF�DWKNV�GPXKTQPOGPVUs�CNN�QH�YJKEJ�
KP�VWTP�UJCRG�UVTGUU�NGXGNU�CPF�DGJCXKQTU��KPENWFKPI�UOQMKPI��FKGV��CPF�GZGTEKUG����,���,���,���,���,���,���,���,���,���,��� 
+P�HCEV��YJGTG�RGQRNG�NKXG��YQTM��NGCTP��CPF�RNC[�KU�QHVGP�C�UVTQPIGT�RTGFKEVQT�QH�NKHG�GZRGEVCPE[�VJCP�VJGKT�
IGPGVKE�CPF�DKQNQIKECN�OCMGWR�����6JG�9QTNF�*GCNVJ�1TICPK\CVKQPoU�%QOOKUUKQP�QP�VJG�5QEKCN�&GVGTOKPCPVU�
QH�*GCNVJ�EQPENWFGF�VJCV�VJG�RQQT�JGCNVJ�QH�RQQT�RGQRNG��CPF�VJG�UQEKCN�ITCFKGPV�KP�JGCNVJ��CTG�ECWUGF�D[�VJG�
WPGSWCN�FKUVTKDWVKQP�QH�RQYGT��KPEQOG��IQQFU��CPF�UGTXKEGU�TGUWNVKPI�HTQO�RQQT�UQEKCN�RQNKEKGU�CPF�RTQITCOU��
WPHCKT�GEQPQOKE�CTTCPIGOGPVU��CPF�DCF�RQNKVKEU�����6JWU��KORTQXKPI�VJG�EQPFKVKQPU�QH�FCKN[�NKHG�CPF�VCEMNKPI�
VJG�KPGSWKVCDNG�FKUVTKDWVKQP�QH�RQYGT��OQPG[��CPF�TGUQWTEGU�ECP�TGOGF[�KPGSWKVCDNG�JGCNVJ�QWVEQOGU���� 
5KORN[�RWV��VJG�OQTG�GXGPN[�FKUVTKDWVGF�VJG�YGCNVJ��VJG�JGCNVJKGT�C�UQEKGV[�KU����

6JG�YGCNVJ�JGCNVJ�ITCFKGPV�JCU�UKIPKƂECPV�KORNKECVKQPU�HQT�VJKU�5EQRKPI�2NCP��5VCVG�ENKOCVG�NGIKUNCVKQP�CPF�
RQNKEKGU�TGSWKTG�RTKQTKVK\KPI�)*)�TGFWEVKQP�UVTCVGIKGU�VJCV�UGTXG�XWNPGTCDNG�RQRWNCVKQPU�CPF�KORTQXG�YGNN�
DGKPI�HQT�FKUCFXCPVCIGF�EQOOWPKVKGU��#U�UWEJ��UVTCVGIKGU�VJCV�KORTQXG�VJG�ƂPCPEKCN�UGEWTKV[�QH�EQOOWPKVKGU�
HCEKPI�FKUCFXCPVCIGU�YJKNG�TGFWEKPI�)*)�GOKUUKQPU�CTG�YKP�YKP�UVTCVGIKGU��6JGUG�KPENWFG�RTQXKFKPI�HWPFU�
QT�UGTXKEGU�HQT�)*)�TGFWEVKQP�RTQITCOU�
G�I���YGCVJGTK\CVKQP��GPGTI[�GHƂEKGPE[��TGPGYCDNG�GPGTI[��<'8U��
VTCPUKV��JQWUKPI��CPF�QVJGTU��VQ�NQY�KPEQOG�KPFKXKFWCNU�CPF�JQWUGJQNFU�VQ�JGNR�VJGO�TGFWEG�EQUVU��#OQPI�
VJG�RQQTGUV����RGTEGPV�QH�RGQRNG��RGT�ECRKVC�IQXGTPOGPV�GZRGPFKVWTGU�CTG�UVTQPIN[�CUUQEKCVGF�YKVJ�NQPIGT�

���� %JGVV[��4���/��5VGRPGT��5��#DTCJCO��GV�CN��������p6JG�#UUQEKCVKQP�$GVYGGP�+PEQOG�CPF�.KHG�'ZRGEVCPE[�KP�VJG�7PKVGF�5VCVGU�� 
� ����s�����q�,#/#�2WDNKUJGF�QPNKPG�#RTKN�����������FQK���������LCOC�����������
���� /CTOQV��/���5��(TKGN��4��$GNN��GV�CN��������p%NQUKPI�VJG�ICR�KP�C�IGPGTCVKQP��*GCNVJ�GSWKV[�VJTQWIJ�CEVKQP�QP�VJG�UQEKCN� 
� FGVGTOKPCPVU�QH�JGCNVJ�q�6JG�.CPEGV����������������s�����
���� 9QQNH��5��*���CPF�2��$TCXGOCP��������p9JGTG�JGCNVJ�FKURCTKVKGU�DGIKP��6JG�TQNG�QH�UQEKCN�CPF�GEQPQOKE�FGVGTOKPCPVUsCPF�YJ[� 
� EWTTGPV�RQNKEKGU�OC[�OCMG�OCVVGTU�YQTUG�q�*GCNVJ�#HHCKTU�
/KNNYQQF����
���������s�����
���� %JGVV[�4��5VGRPGT�/��#DTCJCO�5��GV�CN��������6JG�#UUQEKCVKQP�DGVYGGP�+PEQOG�CPF�.KHG�'ZRGEVCPE[�KP�VJG�7PKVGF�5VCVGU������� 
� ������,#/#��2WDNKUJGF�QPNKPG�#RTKN�����������FQK���������LCOC����������
��� Ibid.
���� &**5��2WDNKE�*GCNVJ�5GTXKEG��������6GP�NGCFKPI�ECWUGU�QH�FGCVJ�KP�VJG�7PKVGF�5VCVGU��#VNCPVC��)#��$WTGCW�QH�5VCVG�5GTXKEGU�
���� /E)KPPKU��,���CPF�9��(QGIG��������p#EVWCN�ECWUGU�QH�FGCVJ�KP�VJG�7PKVGF�5VCVGU�q�,#/#����
���������s�����
���� .CPV\��2��GV�CN��������p5QEKQGEQPQOKE�HCEVQTU��JGCNVJ�DGJCXKQTU��CPF�OQTVCNKV[��4GUWNVU�HTQO�C�PCVKQPCNN[�TGRTGUGPVCVKXG� 
� RTQURGEVKXG�UVWF[�QH�75�CFWNVU�q�,#/#����
���������s�����
���� /E)KPPKU��,��GV�CN��������p6JG�ECUG�HQT�OQTG�CEVKXG�RQNKE[�CVVGPVKQP�VQ�JGCNVJ�RTQOQVKQP�q�*GCNVJ�#HHCKTU���
������s���
���� /QMFCF��#��GV�CN��������p#EVWCN�ECWUGU�QH�FGCVJ�KP�VJG�7PKVGF�5VCVGU�������q�,#/#����
���������s�����
���� &CPCGK��)��GV�CN��������p6JG�RTGXGPVCDNG�ECWUGU�QH�FGCVJ�KP�VJG�7PKVGF�5VCVGU��%QORCTCVKXG�TKUM�CUUGUUOGPV�QH�FKGVCT[��NKHGUV[NG�� 
� CPF�OGVCDQNKE�TKUM�HCEVQTU�q�2.Q5�/GFKEKPG��
����G��������
���� 9QTNF�*GCNVJ�1TICPK\CVKQP�
9*1���������)NQDCN�JGCNVJ�TKUMU��/QTVCNKV[�CPF�DWTFGP�QH�FKUGCUG�CVVTKDWVCDNG�VQ�UGNGEVGF�OCLQT� 
� TKUMU��)GPGXC��9*1�
���� $QQUMG��$��GV�CN��������&KHHGTGPV�RGTURGEVKXGU�HQT�CUUKIPKPI�YGKIJVU�VQ�FGVGTOKPCPVU�QH�JGCNVJ��%QWPV[�*GCNVJ�4CPMKPIU�9QTMKPI� 
� 2CRGT��/CFKUQP��9+��7PKXGTUKV[�QH�9KUEQPUKP�2QRWNCVKQP�*GCNVJ�+PUVKVWVG�
���� 5VTKPIJKPK��5��GV�CN��������p#UUQEKCVKQP�QH�UQEKQGEQPQOKE�RQUKVKQP�YKVJ�JGCNVJ�DGJCXKQTU�CPF�OQTVCNKV[�q�,#/#����
���������s�����
��� 7KRLWV��3��������³6WUHVV�DQG�KHDOWK��0DMRU�¿QGLQJV�DQG�SROLF\�LPSOLFDWLRQV�́ �Journal of Health and Social Behavior 51 Suppl, S41–53.
���� /E)QXGTP��.���)��/KNNGT�CPF�2��*KIJGU�%TQOYKEM��������p*GCNVJ�RQNKE[�DTKGH��6JG�TGNCVKXG�EQPVTKDWVKQP�QH�OWNVKRNG�FGVGTOKPCPVU�VQ� 
� JGCNVJ�QWVEQOGU�q�*GCNVJ�#HHCKTU
���� +VQP��#��������6CEMNKPI�VJG�TQQV�ECWUGU�QH�JGCNVJ�FKURCTKVKGU�VJTQWIJ�EQOOWPKV[�ECRCEKV[�DWKNFKPI��+P��*QHTKEJVGT�4��GF��6CEMNKPI� 
� *GCNVJ�+PGSWKVKGU�6JTQWIJ�2WDNKE�*GCNVJ�2TCEVKEG��#�*CPFDQQM�HQT�#EVKQP��9CUJKPIVQP��&�%���CPF�.CPUKPI��/+��0CVKQPCN� 
� #UUQEKCVKQP�QH�%QWPV[�CPF�%KV[�*GCNVJ�1HƂEKCNU�CPF�+PIJCO�%QWPV[�*GCNVJ�&GRCTVOGPV�����s����
���� /CTOQV�/��(TKGN�5��$GNN�4��GV�CN��������%NQUKPI�VJG�ICR�KP�C�IGPGTCVKQP��JGCNVJ�GSWKV[�VJTQWIJ�CEVKQP�QP�VJG�UQEKCN�FGVGTOKPCPVU�QH� 
� JGCNVJ��6JG�.CPEGV���8QNWOG�������+UUWG������������s�����
��� ,ELG�
���� 5OKVJ��4��������p6JG�DKI�KFGC�q�$TKVKUJ�/GFKECN�,QWTPCN�����#RTKN���VJ��'FKVQToU�EJQKEG�
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NKHG�URCPU�����5WEEGUUHWN�UVTCVGIKGU�%CNKHQTPKC�JCU�CNTGCF[�KORNGOGPVGF�VQ�CUUWTG�VJG�RQQT�FQ�PQV�RC[�JKIJGT�
EQUVU�HQT�UQEKGVCN�)*)�TGFWEVKQPU�KPENWFG�NQY�KPEQOG�GPGTI[�FKUEQWPV�RTQITCOU��KP�EQODKPCVKQP�YKVJ�FKTGEV�
ENKOCVG�ETGFKVU��CPF�RQNKEKGU�CPF�RTQITCOU�VJCV�JGNR�%CNKHQTPKCPU�TGFWEG�GNGEVTKEKV[��PCVWTCN�ICU��CPF�ICUQNKPG�
EQPUWORVKQP�����/QTG�UWEJ�UVTCVGIKGU�EQWNF�DG�RWTUWGF��6Q�VCEMNG�VJG�KPGSWKVCDNG�FKUVTKDWVKQP�QH�RQYGT�VJCV�
NGCFU�VQ�FKURCTCVG�JGCNVJ�QWVEQOGU��CIGPEKGU�ECP�ƂTUV�CUUWTG�VJGKT�JGCTKPI�CPF�FGEKUKQP�OCMKPI�RTQEGUUGU�
RTQXKFG�QRRQTVWPKVKGU�HQT�EKXKE�GPICIGOGPV�UQ�RGQRNG�HCEKPI�JGCNVJ�KPGSWKVKGU�ECP�VJGOUGNXGU�RCTVKEKRCVG�
KP�FGEKUKQP�OCMKPI�CDQWV�UQNWVKQPU��9JGVJGT�KV�KU�CDUQNWVG�RQXGTV[�QT�TGNCVKXG�FGRTKXCVKQP�VJCV�NGCFU�VQ�RQQT�
JGCNVJ��KPXGUVOGPVU�CPF�RQNKEKGU�VJCV�DQVJ�NKHV�WR�VJG�RQQT�CPF�TGFWEG�YGCNVJ�FKURCTKVKGU�YKNN�CFFTGUU�VJG�
OWNVKRNG�RTQDNGOU�QH�ENKOCVG�EJCPIG�OKVKICVKQP��CFCRVCVKQP��CPF�JGCNVJ�KPGSWKVKGU�

Employment
'ORNQ[OGPV�UVCVWU�KORCEVU�JWOCP�JGCNVJ�KP�OCP[�YC[U��2QQT�JGCNVJ�QWVEQOGU�QH�WPGORNQ[OGPV�
KPENWFG�RTGOCVWTG�FGCVJ��UGNH�TCVGF�KNN�JGCNVJ�
C�UVTQPI�RTGFKEVQT�QH�RQQT�JGCNVJ�QWVEQOGU���CPF�OGPVCN�
KNNPGUU����,���,���,����'EQPQOKE�UVTCKP�TGNCVGF�VQ�WPGORNQ[OGPV�ECP�KORCEV�OGPVCN�JGCNVJ�CPF�VTKIIGT�UVTGUU�VJCV�
KU�NKPMGF�VQ�QVJGT�JGCNVJ�EQPFKVKQPU����,����2QRWNCVKQPU�QH�EQNQT�CTG�QXGTTGRTGUGPVGF�KP�VJG�WPGORNQ[OGPV�
CPF�WPFGT�GORNQ[OGPV�TCPMU��YJKEJ�NKMGN[�EQPVTKDWVGU�VQ�TCEKCN�JGCNVJ�KPGSWKVKGU��+P������������RGTEGPV�QH�
#HTKECP�#OGTKECPU�������RGTEGPV�QH�#OGTKECP�+PFKCPU�CPF�#NCUMC�0CVKXGU��CPF�����RGTEGPV�QH�.CVKPQU�YGTG�
WPGORNQ[GF��EQORCTGF�VQ�����RGTEGPV�QH�9JKVGU�����+P�CFFKVKQP�VQ�RTQXKFKPI�KPEQOG��VJG�YQTM�GZRGTKGPEG�JCU�
JGCNVJ�EQPUGSWGPEGU��6JGTG�KU�C�work status–health gradient�UKOKNCT�VQ�VJG�YGCNVJsJGCNVJ�ITCFKGPV��9QTMGTU�
YKVJ�NQYGT�QEEWRCVKQPCN�UVCVWU�JCXG�C�JKIJGT�TKUM�QH�FGCVJ�160�KPETGCUGF�DNQQF�RTGUUWTG�161 and more heart 
CVVCEMU�162,����*KIJGT�UVCVWU�YQTMGTU�QHVGP�JCXG�C�ITGCVGT�UGPUG�QH�CWVQPQO[��EQPVTQN�QXGT�VJGKT�YQTM��CPF�
RTGFKEVCDKNKV[��EQORCTGF�VQ�NQYGT�UVCVWU�YQTMGTU��YJQUG�NCEM�QH�EQPVTQN�CPF�RTGFKEVCDKNKV[�VTCPUNCVGU�VQ�UVTGUU�
VJCV�UJQTVGPU�VJGKT�NKXGU�����0QPUVCPFCTF�YQTMKPI�CTTCPIGOGPVU�UWEJ�CU�RCTV�VKOG��UGCUQPCN��UJKHV��EQPVTCEV��
QT�KPHQTOCN�UGEVQT�YQTM�JCXG�DGGP�NKPMGF�VQ�ITGCVGT�RU[EJQNQIKECN�FKUVTGUU�CPF�RQQTGT�RJ[UKECN�JGCNVJ����,166 
9QOGP�CTG�JGCXKN[�QXGTTGRTGUGPVGF�KP�PQPUVCPFCTF�YQTM��CU�CTG�RGQRNG�QH�EQNQT�CPF�RGQRNG�YKVJ�NQY�NGXGNU�
QH�GFWECVKQP����,���

6JG�KORNGOGPVCVKQP�QH�%CNKHQTPKCoU�ENKOCVG�EJCPIG�IQCNU�RTQXKFGU�ITGCV�QRRQTVWPKV[�VQ�PQV�QPN[�KORTQXG�VJG�
JCDKVCDKNKV[�QH�VJG�RNCPGV��DWV�CNUQ�VQ�KPETGCUG�GEQPQOKE�XKVCNKV[��GORNQ[�JKUVQTKECNN[�FKUCFXCPVCIGF�RGQRNG�
���� %JGVV[�4��5VGRPGT�/��#DTCJCO�5��GV�CN��������6JG�#UUQEKCVKQP�DGVYGGP�+PEQOG�CPF�.KHG�'ZRGEVCPE[�KP�VJG�7PKVGF�5VCVGU������� 
� ������,#/#��2WDNKUJGF�QPNKPG�#RTKN�����������FQK���������LCOC����������
���� )CVVCEKGEEC��,���%��%CNNCJCP��CPF�,��4��&G5JC\Q��������2TQVGEVKPI�VJG�OQUV�XWNPGTCDNG��#�ƂPCPEKCN�CPCN[UKU�QH�%CR�CPF�6TCFGoU� 
� KORCEV�QP�JQWUGJQNFU�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�CETQUU�%CNKHQTPKC��7%.#�.WUMKP�5EJQQN�QH�2WDNKE�#HHCKTU��.QU�#PIGNGU��%#�� 
 http://innovation.luskin.ucla.edu/content/protecting-most-vulnerable��#EEGUUGF�#RTKN����������
���� -TWGIGT��2���CPF�5��$WTICTF��������+PEQOG��QEEWRCVKQPU�CPF�YQTM��+P��4QIGTU�4��%TKOOKPU�'��GFU��+PVGTPCVKQPCN�*CPFDQQM�QH�#FWNV� 
� /QTVCNKV[��0GY�;QTM��5RTKPIGT�����s����
���� 4QIGTU��4���4��*WOOGT��CPF�%��0CO��������.KXKPI�CPF�&[KPI�KP�VJG�75#��$GJCXKQTCN��JGCNVJ��CPF�UQEKCN�FKHHGTGPVKCNU�QH�CFWNV� 
� OQTVCNKV[��0GY�;QTM��0;��#ECFGOKE�
���� 4QUU��%��CPF�,��/KTQYUM[��������p&QGU�GORNQ[OGPV�CHHGEV�JGCNVJ!q�,QWTPCN�QH�*GCNVJ�CPF�5QEKCN�$GJCXKQT���
������s����
���� $WTICTF��5���CPF�-��.KP��������p$CF�LQDU��DCF�JGCNVJ!�*QY�YQTM�CPF�YQTMKPI�EQPFKVKQPU�EQPVTKDWVG�VQ�JGCNVJ�FKURCTKVKGU�q�#O� 
� $GJCX�5EK���
���
���� 2TKEG��4���&��(TKGFNCPF��,��%JQK��CPF�4��%CRNCP��������,QD�NQUU�CPF�YQTM�VTCPUKVKQPU�KP�C�VKOG�QH�INQDCN�GEQPQOKE�EJCPIG�
���� 2TKEG��4���,��%JQK��CPF�#��8KPQMWT��������p.KPMU�KP�VJG�EJCKP�QH�CFXGTUKV[�HQNNQYKPI�LQD�NQUU��*QY�ƂPCPEKCN�UVTCKP�CPF�NQUU�QH�RGTUQPCN� 
� EQPVTQN�NGCF�VQ�FGRTGUUKQP��KORCKTGF�HWPEVKQPKPI��CPF�RQQT�JGCNVJ�q�,QWTPCN�QH�1EEWRCVKQPCN�*GCNVJ�2U[EJQNQI[��
��������
���� 7�5��%GPUWU�$WTGCW��������#OGTKECP�%QOOWPKV[�5WTXG[���;GCT�'UVKOCVGU��http://www2.census.gov/programs-surveys/acs/ 
� UWOOCT[AƂNG������FCVC���.CUV�WRFCVGF�#WIWUV�����������#EEGUUGF�#RTKN����������
160� 4QIGTU�4��*WOOGT�4��CPF�0CO�%��������.KXKPI�CPF�&[KPI�KP�VJG�75#��$GJCXKQTCN��JGCNVJ��CPF�UQEKCN�FKHHGTGPVKCNU�QH�CFWNV� 
� OQTVCNKV[��0GY�;QTM��0;��#ECFGOKE
161� %QNJQWP��*���*��*GOKPIYC[��CPF�0��2QWNVGT��������p5QEKQ�GEQPQOKE�UVCVWU�CPF�DNQQF�RTGUUWTG��#P�QXGTXKGY�CPCN[UKU�q�,QWTPCN�QH� 
� *WOCP�*[RGTVGPUKQP���
���
162� /ÒNNGT��,���6��6JGQTGNN��7��&G�(CKTG��#��#JNDQO��CPF�,��*CNNSXKUV��������p9QTM�TGNCVGF�UVTGUUHWN�NKHG�GXGPVU�CPF�VJG�TKUM�QH�O[QECTFKCN� 
� KPHCTEVKQP��%CUG�EQPVTQN�CPF�ECUG�ETQUUQXGT�CPCN[UGU�YKVJKP�VJG�5VQEMJQNO�JGCTV�GRKFGOKQNQI[�RTQITCOOG�
5*''2��q�,QWTPCN�QH� 
� 'RKFGOKQNQI[�CPF�%QOOWPKV[�*GCNVJ���
������s���
���� $WTICTF�5��.KP�-��������$CF�LQDU��DCF�JGCNVJ!�*QY�YQTM�CPF�YQTMKPI�EQPFKVKQPU�EQPVTKDWVG�VQ�JGCNVJ�FKURCTKVKGU��#O�$GJCX�5EK����
���
���� /CTOQV��/���)��4QUG��/��5JKRNG[��CPF�2��*COKNVQP��������p'ORNQ[OGPV�ITCFG�CPF�EQTQPCT[�JGCTV�FKUGCUG�KP�$TKVKUJ�EKXKN�UGTXCPVU�q� 
� ,QWTPCN�QH�'RKFGOKQNQI[�CPF�%QOOWPKV[�*GCNVJ���
�������s����
���� &QQNG[��&���CPF�,��2TCWUG��������5GVVNKPI�FQYP��2U[EJQNQIKECN�FGRTGUUKQP�CPF�WPFGTGORNQ[OGPV��6JG�UQEKCN�EQUVU�QH� 
� WPFGTGORNQ[OGPV�����������+P��&QQNG[��&��CPF�,��2TCWUG��6JG�5QEKCN�%QUVU�QH�7PFGTGORNQ[OGPV��+PCFGSWCVG�'ORNQ[OGPV�CU� 
� &KUIWKUGF�7PGORNQ[OGPV��
166� 8KTVCPGP��/���/��-KXKOÀMK��/��,QGPUWW��2��8KTVCPGP��/��'NQXCKPKQ��CPF�,��8CJVGTC��������p6GORQTCT[�GORNQ[OGPV�CPF�JGCNVJ��#� 
� TGXKGY�q�+PVGTPCVKQPCN�,QWTPCN�QH�'RKFGOKQNQI[���
�������s����
���� 0QNNGP��5��������p0GICVKXG�CURGEVU�QH�VGORQTCT[�GORNQ[OGPV�q�,QWTPCN�QH�.CDQT�4GUGCTEJ���
�������s����
���� $WTICTF�5��.KP�-��������$CF�LQDU��DCF�JGCNVJ!�*QY�YQTM�CPF�YQTMKPI�EQPFKVKQPU�EQPVTKDWVG�VQ�JGCNVJ�FKURCTKVKGU��#O�$GJCX�5EK����
��
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KP�UGEWTG�LQDU��CPF�KORTQXG�VJG�JGCNVJ�QH�VJG�RQRWNCVKQP��/GCUWTGU�KP�VJG�5EQRKPI�2NCP�VJCV�CKO�VQ�TGFWEG�
)*)U�ECP�UKOWNVCPGQWUN[�KORTQXG�JGCNVJ�CPF�UQEKCN�GSWKV[�D[�RTKQTKVK\KPI�QT�TGSWKTKPI�VJCV��
���KPHTCUVTWEVWTG�
RTQLGEVU�WUKPI�RWDNKE�HWPFU�RC[�NKXKPI�YCIGU��RTQXKFG�SWCNKV[�DGPGƂVU�VQ�CNN�GORNQ[GGU��CPF�OKPKOK\G�
PQPUVCPFCTF�YQTM��
���NQECNU�CTG�JKTGF�CU�OWEJ�CU�KU�HGCUKDNG��
���RTGHGTGPEG�KU�IKXGP�HQT�YQOGP�QYPGF�CPF�
OKPQTKV[�QYPGF�DWUKPGUUGU��
���GORNQ[GTU�TGEGKXKPI�RWDNKE�HWPFU�CUUGUU�CPF�TGFWEG�YQTM�UVTGUU�CPF�NCEM�QH�
YQTMRNCEG�EQPVTQN��
���RTQLGEVU�DGPGƂVKPI�HTQO�5VCVG�ENKOCVG�KPXGUVOGPVU�RTKQTKVK\G�JKTKPI�HTQO�JKUVQTKECNN[�
JCTF�VQ�GORNQ[�ITQWRU��UWEJ�CU�[QWVJ�
GURGEKCNN[�[QWVJ�QH�EQNQT���HQTOGTN[�KPECTEGTCVGF�RGQRNG��CPF�RGQRNG�
YKVJ�RJ[UKECN�QT�OGPVCN�KNNPGUU��CPF�
���VTCKPKPI�KU�RTQXKFGF�VQ�VJGUG�UCOG�ITQWRU�VQ�YQTM�KP�LQDU�KP�UGEVQTU�
VJCV�YKNN�UWRRQTV�C�UWUVCKPCDNG�GEQPQO[�

Communications Supporting Climate Change Behaviors and Policies
%CNKHQTPKCoU�NGCFGTUJKR�QP�)*)�TGFWEVKQPU�KU�GZEGRVKQPCN��*QYGXGT��ENKOCVG�OKVKICVKQP�IQCNU�CTG�QHVGP�VTGCVGF�
KPFGRGPFGPVN[�D[�UGEVQT��CPF�VJG�RWDNKE�FQGU�PQV�UGG�C�WPKƂGF�OGUUCIG�VJCV�EJCPIGU�OWUV�VCMG�RNCEG�QP�
GXGT[�NGXGN�KP�GXGT[�UGEVQT�VQ�RTGUGTXG�JWOCP�JGCNVJ�CPF�YGNN�DGKPI��%NKOCVG�UVTCVGI[�EQWNF�DG�UWRRQTVGF�D[�
RWDNKE�EQOOWPKECVKQPU�ECORCKIPU�VJCV�NKPM�UGEVQTU�CPF�RTGUGPV�C�OGUUCIG�QH�VJG�PGGF�HQT�DQNF�CEVKQP��CNQPI�
YKVJ�VJG�DGPGƂVU�VJCV�CEVKQP�ECP�[KGNF��/CUU�OGFKC�EQOOWPKECVKQPU�CPF�UQEKCN�OCTMGVKPI�ECORCKIPU�ECP�JGNR�
UJKHV�UQEKCN�CPF�EWNVWTCN�PQTOU�VQYCTF�UWUVCKPCDNG�CPF�JGCNVJ[�RTCEVKEGU��/GUUCIKPI�CDQWV�VJG�EQ�DGPGƂVU�QH�
ENKOCVG�EJCPIG�RQNKEKGU�KP�KORTQXKPI�JGCNVJ�CPF�YGNN�DGKPI�ECP�NGCF�VQ�KPETGCUGF�EQOOWPKV[�CPF�FGEKUKQP�
OCMGT�UWRRQTV�COQPI�XWNPGTCDNG�ITQWRU�HQT�RQNKEKGU�CPF�OGCUWTGU�QWVNKPGF�KP�VJG�5EQRKPI�2NCP�

Community Engagement Leads to Robust, Lasting, and E"ective Climate Policies
(QT�%CNKHQTPKCoU�ENKOCVG�EJCPIG�RQNKEKGU�VQ�DG�UWRRQTVGF�D[�VJG�RWDNKE�CPF�DG�KORNGOGPVGF�YKVJ�GPVJWUKCUO��
VJG[�OWUV�DG�FGXGNQRGF�VJTQWIJ�CORNG��IGPWKPG�QRRQTVWPKVKGU�HQT�EQOOWPKV[�OGODGTU�VQ�FKUEWUU�CPF�
RTQXKFG�KPRWV��%CNKHQTPKCPUo�EQPVTKDWVKQPU�VQ�VJG�RQNKE[�CTGPC�UVTGPIVJGP�VJG�GPF�RTQFWEVU�CPF�CUUKUV�KP�VJGKT�
KORNGOGPVCVKQP�CPF�GPHQTEGOGPV�
'HHQTVU�VQ�OKVKICVG�ENKOCVG�EJCPIG�VJTQWIJ�RQNKE[��GPXKTQPOGPVCN��CPF�U[UVGOU�EJCPIG�RTGUGPV�EQPUKFGTCDNG�
QRRQTVWPKVKGU�VQ�RTQOQVG�UWUVCKPCDNG��JGCNVJ[��TGUKNKGPV��CPF�GSWKVCDNG�EQOOWPKVKGU��6JG�OGCUWTGU�KP�VJG�
5EQRKPI�2NCP��CPF�VJG�YC[�VJG[�CTG�KORNGOGPVGF��ECP�JGNR�ETGCVG�NKXKPI�EQPFKVKQPU�VJCV�HCEKNKVCVG�RJ[UKECN�
CEVKXKV[��GPEQWTCIG�RWDNKE�VTCPUKV�WUG��RTQXKFG�CEEGUU�VQ�CHHQTFCDNG��HTGUJ��CPF�PWVTKVKQWU�HQQFU��RTQVGEV�VJG�
PCVWTCN�U[UVGOU�QP�YJKEJ�JWOCP�JGCNVJ�FGRGPFU��URWT�GEQPQOKE�FGXGNQROGPV��RTQXKFG�UCHG��CHHQTFCDNG��CPF�
GPGTI[�GHƂEKGPV�JQWUKPI��GPCDNG�CEEGUU�VQ�LQDU��CPF�KPETGCUG�UQEKCN�EQJGUKQP�CPF�EKXKE�GPICIGOGPV��6JGUG�
ENKOCVG�EJCPIG�OKVKICVKQP�OGCUWTGU�ECP�KORTQXG�QXGTCNN�RQRWNCVKQP�JGCNVJ��CU�YGNN�CU�OCVGTKCN�EQPFKVKQPU��
CEEGUU�VQ�QRRQTVWPKV[��CPF�JGCNVJ�CPF�YGNN�DGKPI�KP�EQOOWPKVKGU�HCEKPI�JGCNVJ�KPGSWKVKGU��#RRTQCEJKPI�
VJG�RQNKE[�UQNWVKQPU�QWVNKPGF�KP�VJG�5EQRKPI�2NCP�YKVJ�C�JGCNVJ�CPF�GSWKV[�NGPU�ECP�WNVKOCVGN[�JGNR�NGCF�VQ�C�
%CNKHQTPKC�KP�YJKEJ�CNN�EWTTGPV�CPF�HWVWTG�IGPGTCVKQPU�QH�%CNKHQTPKCPU�ECP�DGPGƂV�CPF�VJTKXG�

Environmental Analysis

%#4$��CU�VJG�NGCF�CIGPE[��RTGRCTGF�C�&TCHV�'PXKTQPOGPVCN�#PCN[UKU�
&TCHV�'#��KP�CEEQTFCPEG�YKVJ�VJG�
TGSWKTGOGPVU�QH�VJG�%CNKHQTPKC�'PXKTQPOGPVCN�3WCNKV[�#EV�
%'3#��CPF�%#4$oU�TGIWNCVQT[�RTQITCO�
%#4$oU�
RTQITCO�JCU�DGGP�EGTVKƂGF�CU�EQORN[KPI�YKVJ�%'3#�D[�VJG�5GETGVCT[�QH�0CVWTCN�4GUQWTEGU��UGG�%CNKHQTPKC�
%QFG�QH�4GIWNCVKQP��VKVNG�����UGEVKQPU��������������%CNKHQTPKC�%QFG�QH�4GIWNCVKQP��VKVNG�����UGEVKQP��������
UWDFKXKUKQP�
F����6JG�TGUQWTEG�CTGCU�HTQO�VJG�%'3#�)WKFGNKPGU�'PXKTQPOGPVCN�%JGEMNKUV�YGTG�WUGF�CU�C�
HTCOGYQTM�HQT�C�RTQITCOOCVKE�GPXKTQPOGPVCN�CPCN[UKU�QH�VJG�TGCUQPCDN[�HQTGUGGCDNG�EQORNKCPEG�TGURQPUGU�
TGUWNVKPI�HTQO�KORNGOGPVCVKQP�QH�VJG�OGCUWTGU�RTQRQUGF�KP�VJG�5EQRKPI�2NCP�VQ�CEJKGXG�VJG������VCTIGV��
(QNNQYKPI�EKTEWNCVKQP�QH�VJG�&TCHV�'#�HQT�CP����FC[�RWDNKE�TGXKGY�CPF�EQOOGPV�RGTKQF�
,CPWCT[����������
VJTQWIJ�#RTKN������������%#4$�RTGRCTGF�VJG�(KPCN�'PXKTQPOGPVCN�#PCN[UKU�2TGRCTGF�HQT�VJG�2TQRQUGF�5VTCVGI[�
HQT�#EJKGXKPI�%CNKHQTPKCoU������)TGGPJQWUG�)CU�6CTIGV�
(KPCN�'#���YJKEJ�KPENWFGU�OKPQT�TGXKUKQPU�VQ�VJG�&TCHV�
'#��CPF�VJG�4GURQPUG�VQ�%QOOGPVU�QP�VJG�&TCHV�'PXKTQPOGPVCN�#PCN[UKU�RTGRCTGF�HQT�VJG�2TQRQUGF�5VTCVGI[�
HQT�#EJKGXKPI�%CNKHQTPKCoU������)TGGPJQWUG�)CU�6CTIGV�
46%���6JG�(KPCN�'#�KU�KPENWFGF�CU�#RRGPFKZ�(�VQ�VJG�
�����5EQRKPI�2NCP��6JG�(KPCN�'#�CPF�46%�YGTG�RQUVGF�QP�%#4$oU�5EQRKPI�2NCP�YGDRCIG�DGHQTG�VJG�$QCTF�
JGCTKPI�KP�&GEGODGT������
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6JG�(KPCN�'#�RTQXKFGU�C�RTQITCOOCVKE�NGXGN�QH�CPCN[UKU�QH�VJG�CFXGTUG�GPXKTQPOGPVCN�KORCEVU�VJCV�CTG�
TGCUQPCDN[�HQTGUGGCDNG�CU�TGUWNVKPI�HTQO�KORNGOGPVCVKQP�QH�VJG�RTQRQUGF�5EQRKPI�2NCP�OGCUWTGU��HGCUKDNG�
OKVKICVKQP�OGCUWTGU��C�EWOWNCVKXG�KORCEVU�CPCN[UKU�CPF�CP�CNVGTPCVKXGU�CPCN[UKU�
%QNNGEVKXGN[��VJG�(KPCN�'#�EQPENWFGF�VJCV�KORNGOGPVCVKQP�QH�VJGUG�CEVKQPU�EQWNF�TGUWNV�KP�VJG�HQNNQYKPI�
UJQTV�VGTO�CPF�NQPI�VGTO�DGPGƂEKCN�CPF�CFXGTUG�GPXKTQPOGPVCN�KORCEVU�

• $GPGƂEKCN�NQPI�VGTO�KORCEVU�VQ�CKT�SWCNKV[��GPGTI[�FGOCPF�CPF�ITGGPJQWUG�ICU�GOKUUKQPU�
• .GUU�VJCP�UKIPKƂECPV�KORCEVU�VQ�GPGTI[�FGOCPF��TGUQWTEGU�TGNCVGF�VQ�NCPF�WUG�RNCPPKPI�� 
� OKPGTCN�TGUQWTEGU��RQRWNCVKQP�CPF�JQWUKPI��RWDNKE�UGTXKEGU��CPF�TGETGCVKQPCN�UGTXKEGU�
• 2QVGPVKCNN[�UKIPKƂECPV�CPF�WPCXQKFCDNG�CFXGTUG�KORCEVU�VQ�CGUVJGVKEU��CITKEWNVWTG�CPF�HQTGUV� 
� TGUQWTEGU��CKT�SWCNKV[��DKQNQIKECN�TGUQWTEGU��EWNVWTCN�TGUQWTEGU��IGQNQI[�CPF�UQKNU��JC\CTFU� 
� CPF�JC\CTFQWU�OCVGTKCNU��J[FTQNQI[�CPF�YCVGT�SWCNKV[��TGUQWTEGU�TGNCVGF�VQ�NCPF�WUG�RNCPPKPI�� 
� PQKUG��TGETGCVKQPCN�UGTXKEGU��VTCPURQTVCVKQP�VTCHƂE��CPF�WVKNKVKGU�CPF�UGTXKEG�U[UVGOU�

6JG�RQVGPVKCNN[�UKIPKƂECPV�CPF�WPCXQKFCDNG�CFXGTUG�KORCEVU�CTG�FKUENQUGF�HQT�DQVJ�UJQTV�VGTO�EQPUVTWEVKQP�
TGNCVGF�CEVKXKVKGU�CPF�NQPI�VGTO�QRGTCVKQPCN�CEVKXKVKGU��YJKEJ�GZRNCKPU�YJ[�UQOG�TGUQWTEG�CTGCU�CTG�KFGPVKƂGF�
CDQXG�CU�JCXKPI�DQVJ�NGUU�VJCP�UKIPKƂECPV�KORCEVU�CPF�RQVGPVKCNN[�UKIPKƂECPV�KORCEVU��(QT�C�UWOOCT[�QH�
KORCEVU��RNGCUG�TGHGT�VQ�VJG�VCDNG�KP�#VVCEJOGPV�$�VQ�VJG�(KPCN�'#�
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%NKOCVG�EJCPIG�OKVKICVKQP�RQNKEKGU�OWUV�DG�EQPUKFGTGF�KP�VJG�EQPVGZV�QH�VJG�UGEVQToU�EQPVTKDWVKQP�VQ�VJG�
5VCVGoU�VQVCN�)*)U��YJKNG�CNUQ�EQPUKFGTKPI�CP[�EQ�DGPGƂVU�HQT�ETKVGTKC�RQNNWVCPV�CPF�VQZKE�CKT�EQPVCOKPCPV�
TGFWEVKQPU��6JG�VTCPURQTVCVKQP��GNGEVTKEKV[�
KP�UVCVG�CPF�KORQTVGF���CPF�KPFWUVTKCN�UGEVQTU�CTG�VJG�NCTIGUV�
EQPVTKDWVQTU�VQ�VJG�)*)�KPXGPVQT[�CPF�RTGUGPV�VJG�NCTIGUV�QRRQTVWPKVKGU�HQT�)*)�TGFWEVKQPU��*QYGXGT��
VQ�GPUWTG�FGECTDQPK\CVKQP�CETQUU�VJG�GPVKTG�GEQPQO[�CPF�VQ�OGGV�QWT������)*)�VCTIGV��RQNKEKGU�OWUV�DG�
EQPUKFGTGF�HQT�CNN�UGEVQTU��2QNKEKGU�VJCV�UWRRQTV�GPGTI[�GHƂEKGPE[��CNVGTPCVKXG�HWGNU��CPF�TGPGYCDNG�RQYGT�CNUQ�
ECP�RTQXKFG�EQ�DGPGƂVU�HQT�DQVJ�ETKVGTKC�CPF�VQZKE�CKT�RQNNWVCPVU�
6JG�URGEKƂE�RQNKEKGU�KFGPVKƂGF�KP�VJKU�5EQRKPI�2NCP�CTG�UWDLGEV�VQ�CFFKVKQPCN�CPCN[VKECN�CPF�RWDNKE�RTQEGUUGU�
VQ�TGƂPG�VJG�TGSWKTGOGPVU�CPF�OGVJQFU�QH�KORNGOGPVCVKQP��(QT�GZCORNG��C�EJCPIG�KP�VJG�.%(5�%CTDQP�
+PVGPUKV[�
%+��VCTIGV�YQWNF�QPN[�VCMG�GHHGEV�CHVGT�C�UWDUGSWGPV�TWNGOCMKPI�HQT�VJCV�TGIWNCVKQP��YJKEJ�YQWNF�
KPENWFG�KVU�QYP�RWDNKE�RTQEGUU�CPF�GPXKTQPOGPVCN��GEQPQOKE��CPF�RWDNKE�JGCNVJ�CPCN[UGU��#U�FGUETKDGF�KP�
%JCRVGT����OCP[�RQNKEKGU�HQT�TGFWEKPI�GOKUUKQPU�VQYCTF�VJG������VCTIGV�CTG�CNTGCF[�MPQYP��6JKU�5EQRKPI�
2NCP�KFGPVKƂGU�VJGUG�CPF�CFFKVKQPCN�RQNKEKGU�QT�RTQITCO�GPJCPEGOGPVU�PGGFGF�VQ�CEJKGXG�VJG�TGOCKPKPI�
)*)�TGFWEVKQPU�KP�C�EQORNGOGPVCT[��ƃGZKDNG��CPF�EQUV�GHHGEVKXG�OCPPGT�VQ�OGGV�VJG������VCTIGV��6JGUG�
RQNKEKGU�UJQWNF�EQPVKPWG�VQ�GPEQWTCIG�TGFWEVKQPU�DG[QPF������VQ�MGGR�WU�QP�VTCEM�VQ�UVCDKNK\G�VJG�ENKOCVG��
2QNKEKGU�VJCV�GPUWTG�GEQPQO[�YKFG�KPXGUVOGPV�FGEKUKQPU�VJCV�KPEQTRQTCVG�EQPUKFGTCVKQP�QH�)*)�GOKUUKQPU�
CTG�RCTVKEWNCTN[�KORQTVCPV�
#U�YG�RWTUWG�)*)�TGFWEVKQP�VCTIGVU��YG�OWUV�CEMPQYNGFIG�VJG�KPVGITCVGF�PCVWTG�QH�QWT�DWKNV�CPF�PCVWTCN�
GPXKTQPOGPVU��CPF�ETQUU�UGEVQT�KORCEVU�QH�RQNKE[�EJQKEGU��6JG�5VCVGoU�)TGGP�$WKNFKPIU�5VTCVGI[�KU�QPG�UWEJ�
GZCORNG�QH�VJKU�V[RG�QH�KPVGITCVGF�CRRTQCEJ��$WKNFKPIU�JCXG�VTGOGPFQWU�ETQUU�UGEVQT�KPVGTCEVKQPU�VJCV�
KPƃWGPEG�QWT�JGCNVJ�CPF�YGNN�DGKPI�CPF�CHHGEV�NCPF�WUG�CPF�VTCPURQTVCVKQP�RCVVGTPU��GPGTI[�WUG��YCVGT�WUG��
EQOOWPKVKGU��CPF�VJG�KPFQQT�CPF�QWVFQQT�GPXKTQPOGPV��)TGGP�DWKNFKPI�TGIWNCVKQPU�CPF�RTQITCOU�QHHGT�
EQORNGOGPVCT[�QRRQTVWPKVKGU�VQ�CFFTGUU�VJG�FKTGEV�CPF�KPFKTGEV�GHHGEVU�QH�DWKNFKPIU�QP�VJG�GPXKTQPOGPV�D[�
KPEQTRQTCVKPI�UVTCVGIKGU�VQ�OKPKOK\G�QXGTCNN�GPGTI[�WUG��YCVGT�WUG��YCUVG�IGPGTCVKQP��CPF�VTCPURQTVCVKQP�
KORCEVU��6JG�)QXGTPQToU�)TGGP�$WKNFKPIU�'ZGEWVKXG�1TFGT�$�������HQT�5VCVG�DWKNFKPIU�CPF�VJG�%CNKHQTPKC�
)TGGP�$WKNFKPI�5VCPFCTFU�
%#.)TGGP��%QFG����CTG�MG[�UVCVG�KPKVKCVKXGU�UWRRQTVKPI�GOKUUKQPU�TGFWEVKQPU�
CUUQEKCVGF�YKVJ�DWKNFKPIU��.QECN�IQXGTPOGPVU�CTG�VCMKPI�CEVKQP�D[�CFQRVKPI�pDG[QPF�EQFGq�ITGGP�DWKNFKPI�
UVCPFCTFU��#FFKVKQPCN�GHHQTVU�VQ�OCKPVCKP�CPF�QRGTCVG�GZKUVKPI�DWKNFKPIU�CU�VJKTF�RCTV[�EGTVKƂGF�ITGGP�
DWKNFKPIU�RTQXKFGU�C�UKIPKƂECPV�QRRQTVWPKV[�VQ�TGFWEG�)*)�GOKUUKQPU�CUUQEKCVGF�YKVJ�DWKNFKPIU��6JGUG�
HQWPFCVKQPCN�TGIWNCVKQPU�CPF�RTQITCOU�HQT�TGFWEKPI�DWKNFKPI�TGNCVGF�GOKUUKQPU�CTG�FGUETKDGF�KP�OQTG�FGVCKN�
KP�#RRGPFKZ�*��.QQMKPI�HQTYCTF��VJGTG�KU�C�PGGF�VQ�GUVCDNKUJ�C�RCVJ�VQYCTF�VTCPUKVKQPKPI�VQ�\GTQ�PGV�ECTDQP�
DWKNFKPIU�����YJKEJ�YKNN�DG�VJG�PGZV�IGPGTCVKQP�QH�DWKNFKPIU�VJCV�ECP�EQPVTKDWVG�UKIPKƂECPVN[�VQ�CEJKGXKPI�NQPI�
VGTO�ENKOCVG�IQCNU��#�FKUEWUUKQP�QH�JQY�VJG�ITGGP�DWKNFKPIU�UVTCVGI[�ECP�UWRRQTV�)*)�TGFWEVKQPU�VQ�JGNR�
OGGV�VJG������VCTIGV�KU�RTQXKFGF�KP�#RRGPFKZ�+��4GEGPV�TGUGCTEJ�CEVKXKVKGU�JCXG�RTQXKFGF�TGUWNVU�VQ�DGVVGT�
SWCPVKH[�)*)�GOKUUKQPU�TGFWEVKQPU�QH�ITGGP�DWKNFKPIU��CPF�CFFKVKQPCN�TGUGCTEJ�CEVKXKVKGU�PGGF�VQ�EQPVKPWG�VQ�
GZRCPF�VJGKT�HQEWU�VQ�UWRRQTV�VGEJPKECN�HGCUKDKNKV[�GXCNWCVKQPU�CPF�KORNGOGPVCVKQP��4GUGCTEJ�PGGFU�TGNCVGF�VQ�
ITGGP�DWKNFKPIU�CTG�KPENWFGF�KP�#RRGPFKZ�+�
(WTVJGT��GCEJ�QH�VJG�RQNKEKGU�FKTGEVGF�CV�VJG�DWKNV�GPXKTQPOGPV�OWUV�DG�EQPUKFGTGF�KP�VJG�DTQCFGT�EQPVGZV�QH�
VJG�JKIJ�NGXGN�IQCNU�HQT�QVJGT�UGEVQTU��KPENWFKPI�VJG�PCVWTCN�CPF�YQTMKPI�NCPFU�UGEVQT��(QT�GZCORNG��RQNKEKGU�
VJCV�UWRRQTV�PCVWTCN�CPF�YQTMKPI�NCPFU�ECP�TGFWEG�GOKUUKQPU�CPF�UGSWGUVGT�ECTDQP��YJKNG�CNUQ�RTQXKFKPI�
GEQU[UVGO�DGPGƂVU�UWEJ�CU�DGVVGT�YCVGT�SWCNKV[��KPETGCUGF�YCVGT�[KGNF��UQKN�JGCNVJ��TGFWEGF�GTQUKQP��CPF�

���� 6JG�CWVJQTKV[�VQ�WRFCVG�CPF�KORNGOGPV�VJG�%#.)TGGP�%QFG�KU�VJG�TGURQPUKDKNKV[�QH�UGXGTCN�5VCVG�CIGPEKGU�KFGPVKƂGF�KP� 
� %CNKHQTPKC�$WKNFKPI�5VCPFCTFU�.CY�
���� #�\GTQ�ECTDQP�DWKNFKPI�IGPGTCVGU�\GTQ�QT�PGCT�\GTQ�)*)�GOKUUKQPU�QXGT�VJG�EQWTUG�QH�C�[GCT�HTQO�CNN�)*)�GOKUUKQP�UQWTEGU� 
� CUUQEKCVGF��FKTGEVN[�CPF�KPFKTGEVN[��YKVJ�VJG�WUG�CPF�QEEWRCPE[�QH�VJG�DWKNFKPI�
KPKVKCN�FGƂPKVKQP�KPENWFGF�KP�VJG�/C[������ 
 (KTUV�7RFCVG�VQ�VJG�%NKOCVG�%JCPIG�5EQRKPI�2NCP��

%JCRVGT��

KEY SECTORS
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JCDKVCV�EQPPGEVKXKV[��6JGUG�RQNKEKGU�CPF�EQ�DGPGƂVU�YKNN�DG�EQPUKFGTGF�CU�RCTV�QH�VJG�KPVGITCVGF�UVTCVGI[�
QWVNKPGF�CDQXG��6CDNG����RTQXKFGU�GZCORNGU�QH�VJG�ETQUU�UGEVQT�KPVGTCEVKQPU�DGVYGGP�CPF�COQPI�VJG�OCKP�
UGEVQTU�CPCN[\GF�HQT�VJG�5EQRKPI�2NCP�VJCV�CTG�FKUEWUUGF�KP�VJKU�EJCRVGT�
'PGTI[��6TCPURQTVCVKQP��+PFWUVT[��
9CVGT��9CUVG�/CPCIGOGPV��CPF�0CVWTCN�CPF�9QTMKPI�.CPFU��KPENWFKPI�CITKEWNVWTCN�NCPFU��
6JKU�EJCRVGT�TGEQIPK\GU�VJGUG�KPVGTCEVKQPU�CPF�TGNCVGU�VJGUG�DTQCF�UVTCVGIKE�QRVKQPU�VQ�VJG�URGEKƂE�CFFKVKQPCN�
RTQITCOU�TGEQOOGPFGF�KP�%JCRVGT���QH�VJKU�FQEWOGPV��#EEQTFKPIN[��%JCRVGT���RTQXKFGU�CP�QXGTXKGY�QH�GCEJ�
UGEVQToU�EQPVTKDWVKQPU�VQ�VJG�5VCVGoU�)*)�GOKUUKQPU��C�FGUETKRVKQP�QH�DQVJ�QPIQKPI�CPF�RTQRQUGF�RTQITCOU�
CPF�RQNKEKGU�VQ�OGGV�VJG������VCTIGV��CPF�CFFKVKQPCN�ENKOCVG�RQNKE[�QT�CEVKQPU�VJCV�EQWNF�DG�EQPUKFGTGF�KP�VJG�
HWVWTG��6JG�YKFG�CTTC[�QH�EQORNGOGPVCT[�CPF�UWRRQTVKPI�OGCUWTGU�DGKPI�EQPVGORNCVGF�QT�WPFGTVCMGP�CETQUU�
5VCVG�IQXGTPOGPV�CTG�FGVCKNGF�JGTG��6JG�DTQCF�XKGY�QH�5VCVG�CEVKQP�FGUETKDGF�KP�VJKU�EJCRVGT�VJWU�RTQXKFGU�
EQPVGZV�HQT�VJG�PCTTQYGT�UGV�QH�OGCUWTGU�FKUEWUUGF�KP�FGVCKN�KP�%JCRVGT���QH�VJKU�5EQRKPI�2NCP��+V�KU�VJGUG�
OGCUWTGU�KP�%JCRVGT���VJCV�%#4$�UVCHH�JCU�KFGPVKƂGF�CU�URGEKƂE�CEVKQPU�VQ�OGGV�VJG������VCTIGV�KP�5$����
6JG�HQNNQYKPI�RJTCUGU�JCXG�URGEKƂE�OGCPKPIU�KP�VJKU�FKUEWUUKQP�QH�VJG�RQNKE[�NCPFUECRG��p1PIQKPI�CPF�
2TQRQUGF�/GCUWTGUq�TGHGTU�VQ�RTQITCOU�CPF�RQNKEKGU�VJCV�CTG�GKVJGT�QPIQKPI�GZKUVKPI�GHHQTVU��QT�GHHQTVU�
TGSWKTGF�D[�UVCVWVG��QT�YJKEJ�CTG�QVJGTYKUG�WPFGTYC[�QT�CDQWV�VQ�DGIKP��6JGUG�OGCUWTGU�KPENWFG��DWV�CTG�
PQV�NKOKVGF�VQ��VJQUG�KFGPVKƂGF�CU�PGEGUUCT[�URGEKƂE�CEVKQPU�VQ�OGGV�VJG������)*)�VCTIGV��CPF�YJKEJ�CTG�
UGV�CRCTV�CPF�FGUETKDGF�KP�ITGCVGT�FGVCKN�KP�%JCRVGT����p5GEVQT�/GCUWTGUq�NKUVGF�CNUQ�KPENWFG�ETQUU�EWVVKPI�
OGCUWTGU�VJCV�CHHGEV�OCP[�GPVKVKGU�KP�VJG�UGEVQT��UQOG�QH�VJGUG�CTG�CNUQ�KFGPVKƂGF�KP�%JCRVGT����p2QVGPVKCN�
#FFKVKQPCN�#EVKQPUq�CTG�PQV�DGKPI�RTQRQUGF�CU�RCTV�QH�VJG�URGEKƂE�UVTCVGI[�VQ�CEJKGXG�VJG������VCTIGV�KP�VJKU�
5EQRKPI�2NCP��6JKU�5EQRKPI�2NCP�KPENWFGU�VJKU�DTQCFGT��EQORTGJGPUKXG��TGXKGY�QH�VJGUG�OGCUWTGU�DGECWUG�
KV�CKOU�VQ�URWT�VJKPMKPI�CPF�GZRNQTCVKQP�QH�KPPQXCVKXG�PGY�VGEJPQNQIKGU�CPF�RQNKEGU�VJCV�OC[�JGNR�VJG�5VCVG�
CEJKGXG�KVU�NQPI�VGTO�ENKOCVG�IQCNU��5QOG�QH�VJGUG�KVGOU�OC[�PQV�GXGT�DG�HQTOCNN[�RTQRQUGF��DWV�VJG[�CTG�
KPENWFGF�JGTG�DGECWUG�%#4$��QVJGT�CIGPEKGU��CPF�UVCMGJQNFGTU�DGNKGXG�VJGKT�RQVGPVKCN�UJQWNF�DG�GZRNQTGF�
YKVJ�UVCMGJQNFGTU�KP�EQOKPI�[GCTU�
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table 16: Cross-seCtor relationships

Sector Example Interactions with Other Sectors

Energy

• *[FTQGNGEVTKE�RQYGT��EQQNKPI��ENGCPKPI��YCUVG�YCVGT�VTGCVOGPV�RNCPV�
9962��DKQGPGTI[
• 8GJKENG�VQ�ITKF�RQYGT��GNGEVTKEKV[�UWRRN[�VQ�XGJKENG�EJCTIKPI�KPHTCUVTWEVWTG
• $KQOCUU�HGGFUVQEM�HQT�DKQGPGTI[��NCPF�HQT�WVKNKV[�UECNG�TGPGYCDNG�GPGTI[�
UQNCT��YKPF�
• #ITKEWNVWTCN�YCUVG�CPF�OCPWTG�HGGFUVQEMU�HQT�DKQGPGTI[�DKQHWGNU
• 1TICPKE�YCUVG�HQT�DKQGPGTI[

Transportation

• 'NGEVTKE�XGJKENGU��PCVWTCN�ICU�XGJKENGU��VTCPUKV�TCKN��OQTG�EQORCEV�FGXGNQROGPV�RCVVGTPU�VJCV�TGFWEG� 
 XGJKENG�OKNGU�VTCXGNGF�
8/6��CNUQ�FGOCPF�NGUU�GPGTI[�RGT�ECRKVC
• /QTG�EQORCEV�FGXGNQROGPV�RCVVGTPU�VJCV�TGFWEG�8/6�CNUQ�FGOCPF�NGUU�YCVGT�RGT�ECRKVC�CPF�TGFWEG� 

 EQPXGTUKQP�QH�PCVWTCN�CPF�YQTMKPI�NCPFU
• 4GFWEKPI�8/6�CNUQ�TGFWEGU�GPGTI[�FGOCPFU�PGEGUUCT[�HQT�RTQFWEKPI�CPF�FKUVTKDWVKPI�HWGNU�CPF�XGJKENGU� 

 CPF�EQPUVTWEVKQP�CPF�OCKPVGPCPEG�QH�TQCFU
• $KQOCUU�HGGFUVQEM�HQT�DKQHWGNU
• #ITKEWNVWTCN�YCUVG�CPF�OCPWTG�HGGFUVQEMU�HQT�DKQHWGNU
• 1TICPKE�YCUVG�HQT�DKQHWGNU
• )TGGPƂGNF�UWDWTDCP�FGXGNQROGPV�QP�PCVWTCN�CPF�YQTMKPI�NCPFU�NGCFU�VQ�KPETGCUGF�8/6

Industry

• 2QVGPVKCN�VQ�GNGEVTKH[�HQUUKN�PCVWTCN�ICU�GSWKROGPV��UWDUVKVWVKQP�QH�HQUUKN�DCUGF�GPGTI[�YKVJ�TGPGYCDNG�GPGTI[
• )TGGPƂGNF�WTDCP�FGXGNQROGPV�KORCEVU

Water

• 'PGTI[�EQPUWORVKQP�HQT�YCVGT�RWORKPI��VTGCVOGPV��JGCVKPI��TGUQWTEG�HQT�EQQNKPI��ENGCPKPI��9962�DKQGPGTI[
• 7UG�QH�EQORQUV�VQ�JGNR�YKVJ�YCVGT�TGVGPVKQP���EQPUGTXCVKQP���FTQWIJV�OKVKICVKQP
• .CPF�EQPUGTXCVKQP�TGUWNVU�KP�JGCNVJKGT�YCVGTUJGFU�D[�TGFWEKPI�RQNNWVGF�TWPQHH��CNNQYKPI�ITQWPFYCVGT� 

 TGEJCTIG��CPF�OCKPVCKPKPI�RTQRGTN[�HWPEVKQPKPI�GEQU[UVGOU

Waste 
Management

• %QORQUVKPI��CPCGTQDKE�FKIGUVKQP��CPF�YCUVGYCVGT�VTGCVOGPV�RNCPV�ECRCEKV[�VQ�JGNR�RTQEGUU�QTICPKE�YCUVG� 
 FKXGTVGF�HTQO�NCPFƂNNU
• %QORQUV�HQT�ECTDQP�UGSWGUVTCVKQP��GTQUKQP�EQPVTQN�KP�ƂTG�TCXCIGF�NCPFU��YCVGT�EQPUGTXCVKQP��CPF�JGCNVJ[�UQKNU
• 4GRNCEKPI�XKTIKP�OCVGTKCNU�YKVJ�TGE[ENGF�OCVGTKCNU�CUUQEKCVGF�YKVJ�IQQFU�RTQFWEVKQP��GPJCPEGF�RTQFWEGT� 

 TGURQPUKDKNKV[�TGFWEGU�GPGTI[�KORCEVU�QH�EQPUWORVKQP
• 'HƂEKGPV�RCEMCIKPI�OCVGTKCNU�TGFWEGU�GPGTI[�EQPUWORVKQP�CPF�VTCPURQTVCVKQP�HWGN�WUG

Agriculture

• %TQR�RTQFWEVKQP��OCPWTG�OCPCIGOGPV��9962�DKQUQNKFU�HQT�UQKN�COGPFOGPVU
• #ITKEWNVWTCN�YCUVG�CPF�OCPWTG�HGGFUVQEMU�HQT�DKQGPGTI[
• %QORQUV�RTQFWEVKQP�KP�UWRRQTV�QH�*GCNVJ[�5QKNU�+PKVKCVKXG

Natural and  
Working Lands

• *GCNVJ[�HQTGUVNCPFU�RTQXKFG�YQQF�CPF�QVJGT�HQTGUV�RTQFWEVU
• 4GUVQTKPI�EQCUVCN�CPF�UWD�VKFCN�CTGCU�KORTQXGU�JCDKVCV�HQT�EQOOGTEKCN�CPF�QVJGT�ƂUJGTKGU
• 5WUVCKPCDNG�OCPCIGOGPV�ECP�RTQXKFG�DKQOCUU�HQT�GNGEVTKEKV[
• 5WUVCKPCDNG�OCPCIGOGPV�ECP�RTQXKFG�DKQOCUU�HQT�DKQHWGNU
• 4GUKNKGPV�PCVWTCN�CPF�YQTMKPI�NCPFU�RTQXKFG�JCDKVCV�HQT�URGEKGU�CPF�HWPEVKQPU�VQ�UVQTG�YCVGT��TGEJCTIG� 

 ITQWPFYCVGT��PCVWTCNN[�RWTKH[�YCVGT��CPF�OQFGTCVG�ƃQQFKPI��(QTGUVU�CTG�CNUQ�C�UQWTEG�QH�EQORQUV�CPF�QVJGT� 
 UQKN�COGPFOGPVU�
• %QPUGTXCVKQP�CPF�NCPF�RTQVGEVKQPU�JGNR�TGFWEG�8/6�CPF�KPETGCUG�UVCDNG�ECTDQP�RQQNU�KP�UQKNU�CPF� 

 CDQXG�ITQWPF�DKQOCUU
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Low Carbon Energy

6JG�GPGTI[�UGEVQT�KP�%CNKHQTPKC�KU�EQORQUGF�QH�GNGEVTKEKV[�CPF�PCVWTCN�ICU�KPHTCUVTWEVWTG��YJKEJ�DTKPIU�
GNGEVTKEKV[�CPF�PCVWTCN�ICU�VQ�JQOGU��DWUKPGUUGU��CPF�KPFWUVT[��6JKU�XCUV�U[UVGO�KU�ETKVKECN�VQ�%CNKHQTPKCoU�
GEQPQO[�CPF�RWDNKE�YGNN�DGKPI��CPF�RKXQVCN�VQ�TGFWEKPI�KVU�)*)�GOKUUKQPU�
*KUVQTKECNN[��RQYGT�RNCPVU�IGPGTCVGF�GNGEVTKEKV[�NCTIGN[�D[�EQODWUVKPI�HQUUKN�HWGNU��+P�VJG�����U�CPF�GCTN[�
����U��C�UKIPKƂECPV�RQTVKQP�QH�%CNKHQTPKCoU�RQYGT�UWRRN[�ECOG�HTQO�EQCN�CPF�RGVTQNGWO�TGUQWTEGU��6Q�
TGFWEG�CKT�RQNNWVKQP�CPF�RTQOQVG�HWGN�FKXGTUKV[��VJG�5VCVG�JCU�UJKHVGF�CYC[�HTQO�VJGUG�TGUQWTEGU�VQ�PCVWTCN�
ICU��TGPGYCDNG�GPGTI[��CPF�GPGTI[�GHƂEKGPE[�RTQITCOU��TGUWNVKPI�KP�UKIPKƂECPV�)*)�GOKUUKQPU�TGFWEVKQPU��
'OKUUKQPU�HTQO�VJG�GNGEVTKEKV[�UGEVQT�CTG�EWTTGPVN[�CRRTQZKOCVGN[����RGTEGPV�DGNQY������NGXGNU�CPF�CTG�YGNN�QP�
VJGKT�YC[�VQ�CEJKGXKPI�FGGRGT�GOKUUKQPU�EWVU�D[�������5KPEG�������TGPGYCDNG�IGPGTCVKQP�JCU�CNOQUV�FQWDNGF��
EQCN�IGPGTCVKQP�JCU�DGGP�TGFWEGF�D[�OQTG�VJCP�JCNH��CPF�)*)�GOKUUKQPU�JCXG�DGGP�TGFWEGF�D[�C�SWCTVGT�
%CTDQP�FKQZKFG�KU�VJG�RTKOCT[�)*)�CUUQEKCVGF�YKVJ�GNGEVTKEKV[�CPF�PCVWTCN�ICU�U[UVGOU��6JG�GNGEVTKEKV[�UGEVQT��
YJKEJ�KU�EQORQUGF�QH�KP�5VCVG�IGPGTCVKQP�CPF�KORQTVGF�RQYGT�VQ�UGTXG�%CNKHQTPKC�NQCF��JCU�OCFG�ITGCV�
UVTKFGU�VQ�JGNR�%CNKHQTPKC�CEJKGXG�KVU�ENKOCVG�EJCPIG�QDLGEVKXGU��4GPGYCDNG�GPGTI[�JCU�UJQYP�VTGOGPFQWU�
ITQYVJ��YKVJ�ECRCEKV[�HTQO�UQNCT��YKPF��IGQVJGTOCN��UOCNN�J[FTQRQYGT��CPF�DKQOCUU�RQYGT�RNCPVU�ITQYKPI�
HTQO�������OGICYCVVU�
/9��KP������VQ��������/9�CU�QH�,WPG���������

4GPGYCDNG�GPGTI[�CFQRVKQP�KP�%CNKHQTPKC�JCU�DGGP�RTQOQVGF�VJTQWIJ�VJG�425�CPF�UGXGTCN�HWPFKPI�
OGEJCPKUOU��UWEJ�CU�VJG�%CNKHQTPKC�5QNCT�+PKVKCVKXG�
%5+��RTQITCOU��5GNH�)GPGTCVKQP�+PEGPVKXG�2TQITCO�
5)+2���
0GV�'PGTI[�/GVGTKPI�
0'/���CPF�HGFGTCN�VCZ�ETGFKVU��6JGUG�OCPFCVGU�CPF�KPEGPVKXGU�JCXG�URWTTGF�DQVJ�
WVKNKV[�UECNG�CPF�UOCNN�UECNG�EWUVQOGT�FGXGNQRGF�TGPGYCDNG�GPGTI[�RTQLGEVU��5$�����KPETGCUGF�VJG�425�
TGSWKTGOGPV�HTQO����RGTEGPV�D[������VQ����RGTEGPV�D[������
5$�����TGSWKTGU�RWDNKEN[�QYPGF�WVKNKVKGU�WPFGT�VJG�LWTKUFKEVKQP�QH�VJG�%CNKHQTPKC�'PGTI[�%QOOKUUKQP�
%'%��
CPF�CNN�NQCF�UGTXKPI�GPVKVKGU�WPFGT�VJG�LWTKUFKEVKQP�QH�VJG�%CNKHQTPKC�2WDNKE�7VKNKVKGU�%QOOKUUKQP�
%27%��VQ�
ƂNG�KPVGITCVGF�TGUQWTEG�RNCPU�
+42U��YKVJ�VJG�%'%�CPF�%27%��TGURGEVKXGN[��6JTQWIJ�VJGKT�+42U��ƂNKPI�GPVKVKGU�
YKNN�FGOQPUVTCVG�JQY�VJG[�YKNN�RNCP�VQ�OGGV�VJG�GNGEVTKEKV[�UGEVQToU�UJCTG�QH�VJG�5VCVGoU������)*)�TGFWEVKQP�
VCTIGV�YJKNG�GPUWTKPI�TGNKCDKNKV[�KP�C�EQUV�GHHGEVKXG�OCPPGT��6JG�%'%�CPF�%27%�JCXG�FGXGNQRGF�VJG�IWKFGNKPGU�
VJCV�RWDNKEN[�QYPGF�WVKNKVKGU�CPF�NQCF�UGTXKPI�GPVKVKGU�YKNN�HQNNQY�VQ�RTGRCTG�CPF�UWDOKV�+42U��CPF�%#4$�KU�
YQTMKPI�EQNNCDQTCVKXGN[�YKVJ�%'%�CPF�%27%�VQ�UGV�VJG�UGEVQT�CPF�WVKNKV[�CPF�NQCF�UGTXKPI�GPVKV[�RNCPPKPI�
VCTIGVU��6JG�5EQRKPI�2NCP�RTQXKFGU�KPHQTOCVKQP�VQ�JGNR�GUVCDNKUJ�VJG�TCPIG�QH�)*)�TGFWEVKQPU�TGSWKTGF�HQT�
VJG�GNGEVTKEKV[�UGEVQT��CPF�VJQUG�PWODGTU�YKNN�DG�VTCPUNCVGF�KPVQ�RNCPPKPI�VCTIGV�TCPIGU�KP�VJG�+42�RTQEGUU��6JG�
+42�RTQEGUUGU�CU�EWTTGPVN[�RTQRQUGF�D[�%'%�CPF�%27%�UVCHH�YKNN�ITCPV�RWDNKEN[�QYPGF�WVKNKVKGU�ƃGZKDKNKV[�VQ�
FGVGTOKPG�VJG�QRVKOCN�YC[�VQ�TGFWEG�)*)�GOKUUKQPU��CPF�NQCF�UGTXKPI�GPVKVKGU�UQOG�ƃGZKDKNKV[�VQ�CEJKGXG�VJG�
GNGEVTKEKV[�UGEVQToU�UJCTG�QH�VJG������IQCN��6JG�%27%�JCU�FGXGNQRGF�C�4GHGTGPEG�5[UVGO�2NCP�VQ�JGNR�IWKFG�
KPXGUVOGPV��TGUQWTEG�CESWKUKVKQP��CPF�RTQITCOOCVKE�FGEKUKQPU�VQ�TGCEJ�VJG�5VCVGoU�RQNKE[�IQCNU��KP�CFFKVKQP�VQ�
KPHQTOKPI�VJG�FGXGNQROGPV�QH�KPFKXKFWCN�NQCF�UGTXKPI�GPVKVKGUo�+42U�
'PGTI[�GHƂEKGPE[�KU�CPQVJGT�MG[�EQORQPGPV�VQ�TGFWEKPI�GPGTI[�UGEVQT�)*)�GOKUUKQPU��CPF�KU�CPQVJGT�
EQPUKFGTCVKQP�KP�GCEJ�CIGPE[oU�+42�RTQEGUU��7VKNKVKGU�JCXG�DGGP�QHHGTKPI�GPGTI[�GHƂEKGPE[�RTQITCOU��UWEJ�
CU�KPEGPVKXGU��VQ�%CNKHQTPKC�EWUVQOGTU�HQT�FGECFGU��CPF�%'%�JCU�EQPVKPWCNN[�WRFCVGF�DWKNFKPI�CPF�CRRNKCPEG�
UVCPFCTFU��+P�VJG�EQPVGZV�QH�+42U��WVKNKV[�TCVGRC[GT�HWPFGF�GPGTI[�GHƂEKGPE[�RTQITCOU�YKNN�NKMGN[�EQPVKPWG�VQ�
RNC[�CP�KORQTVCPV�TQNG�KP�TGFWEKPI�)*)�GOKUUKQPU�KP�VJG�GNGEVTKEKV[�UGEVQT�
5$�����TGSWKTGU�%'%�CPF�%27%�VQ�GUVCDNKUJ�CPPWCN�VCTIGVU�HQT�UVCVGYKFG�GPGTI[�GHƂEKGPE[�UCXKPIU�CPF�
FGOCPF�TGFWEVKQP�VJCV�YKNN�CEJKGXG�C�EWOWNCVKXG�FQWDNKPI�QH�UVCVGYKFG�GPGTI[�GHƂEKGPE[�UCXKPIU�KP�GNGEVTKEKV[�
CPF�PCVWTCN�ICU�GPF�WUGU�D[�������6JGUG�VCTIGVU�ECP�DG�CEJKGXGF�VJTQWIJ�CRRNKCPEG�CPF�DWKNFKPI�GPGTI[�
GHƂEKGPE[�UVCPFCTFU��WVKNKV[�KPEGPVKXG��TGDCVG��CPF�VGEJPKECN�CUUKUVCPEG�RTQITCOU��VJKTF�RCTV[�FGNKXGTGF�
GPGTI[�GHƂEKGPE[�RTQITCOU��CPF�QVJGT�RTQITCOU��#EJKGXKPI�ITGCVGT�GHƂEKGPE[�UCXKPIU�KP�GZKUVKPI�DWKNFKPIU��
CU�FKTGEVGF�D[�)QXGTPQT�$TQYP�KP�JKU������KPCWIWTCN�URGGEJ��YKNN�DG�GUUGPVKCN�VQ�OGGV�VJG�IQCN�QH�FQWDNKPI�
GPGTI[�GHƂEKGPE[�UCXKPIU��+P�5GRVGODGT�������%'%�CFQRVGF�VJG�'ZKUVKPI�$WKNFKPIU�'PGTI[�'HƂEKGPE[�#EVKQP�
&TCHV�2NCP��YJKEJ�KU�FGUKIPGF�VQ�RTQXKFG�HQWPFCVKQPCN�UWRRQTV�CPF�UVTCVGIKGU�VQ�GPCDNG�UECNKPI�QH�GPGTI[�
GHƂEKGPE[�KP�VJG�DWKNV�GPXKTQPOGPV��2WTUWCPV�VQ�5$������%'%�RWDNKUJGF�CP�WRFCVGF�'ZKUVKPI�$WKNFKPIU�'PGTI[�
'HƂEKGPE[�#EVKQP�2NCP�RTKQT�VQ�,CPWCT[�������/QTG�VJCP�����DKNNKQP�KP�RTKXCVG�ECRKVCN�KPXGUVOGPV�YKNN�DG�PGGFGF�

���� %CNKHQTPKC�'PGTI[�%QOOKUUKQP��#WIWUV��������6TCEMKPI�2TQITGUU��4GPGYCDNG�'PGTI[�s� 
� 1XGTXKGY��http://www.energy.ca.gov/renewables/tracking_progress/documents/renewable.pdf
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VQ�FQWDNG�UVCVGYKFG�GHƂEKGPE[�UCXKPIU�KP�%CNKHQTPKC�����'PGTI[�GHƂEKGPE[�RTQITCOU�CTG�QPG�RCTV�QH�VJG�DTQCFGT�
ITGGP�DWKNFKPIU�UVTCVGI[��YJKEJ�KPEQTRQTCVGU�CFFKVKQPCN�OGCUWTGU�VQ�OKPKOK\G�YCVGT�WUG��YCUVG�IGPGTCVKQP��
CPF�VTCPURQTVCVKQP�KORCEVU��6JG�ITGGP�DWKNFKPIU�UVTCVGI[�KU�FGUETKDGF�KP�HWTVJGT�FGVCKN�KP�#RRGPFKZ�+�
*GCVKPI�HWGNU�WUGF�HQT�CEVKXKVKGU�UWEJ�CU�URCEG�CPF�YCVGT�JGCVKPI�KP�VJG�TGUKFGPVKCN��EQOOGTEKCN��CPF�KPFWUVTKCN�
UGEVQTU�TGRTGUGPV�C�UKIPKƂECPV�UQWTEG�QH�)*)�GOKUUKQPU��6TCPUKVKQPKPI�VQ�ENGCPGT�JGCVKPI�HWGNU�KU�RCTV�QH�
VJG�UQNWVKQP�QH�CEJKGXKPI�ITGCVGT�GHƂEKGPE[�UCXKPIU�KP�GZKUVKPI�DWKNFKPIU�CPF�JCU�UKIPKƂECPV�)*)�GOKUUKQPU�
TGFWEVKQPU�RQVGPVKCN��'ZCORNGU�QH�VJKU�VTCPUKVKQP�ECP�KPENWFG�WUG�QH�TGPGYCDNG�ICU�CPF�UQNCT�VJGTOCN��CU�YGNN�
CU�GNGEVTKƂECVKQP�QH�GPF�WUGU�KP�TGUKFGPVKCN��EQOOGTEKCN��CPF�KPFWUVTKCN�UGEVQTU��*QYGXGT��CEJKGXKPI�UKIPKƂECPV�
)*)�GOKUUKQPU�TGFWEVKQPU�ECP�QPN[�DG�CEJKGXGF�D[�FGECTDQPK\KPI�VJG�GNGEVTKEKV[�UGEVQT�s�UYKVEJKPI�HTQO�
PCVWTCN�ICU�GPF�WUGU�VQ�GNGEVTKEKV[�IGPGTCVGF�D[�DWTPKPI�PCVWTCN�ICU�YQWNF�PQV�DG�GHHGEVKXG��'NGEVTKƂECVKQP�
ECP�EQORNGOGPV�TGPGYCDNGU�CPF�GPGTI[�UVQTCIG�KH�KORNGOGPVGF�KP�CP�KPVGITCVGF��QRVKOK\GF�OCPPGT��1VJGT�
JWTFNGU�VJCV�YKNN�JCXG�VQ�DG�QXGTEQOG�KPENWFG�GNGEVTKE�GSWKROGPV�RGTHQTOCPEG�CETQUU�CNN�%CNKHQTPKC�ENKOCVG�
TGIKQPU��UGCUQPCN�XCTKCVKQPU�QH�TGPGYCDNG�IGPGTCVKQP��EQUV�GHHGEVKXGPGUU��CPF�EQPUWOGT�CEEGRVCPEG�QH�
FKHHGTGPV�JGCVKPI�HWGN�QRVKQPU�
(QUUKN�HWGN�DCUGF�PCVWTCN�ICU�KU�C�UKIPKƂECPV�HWGN�UQWTEG�HQT�DQVJ�KP�5VCVG�GNGEVTKEKV[�IGPGTCVKQP�CPF�GNGEVTKEKV[�
KORQTVGF�KPVQ�%CNKHQTPKC��+V�KU�CNUQ�WUGF�KP�VTCPURQTVCVKQP�CRRNKECVKQPU�CPF�KP�TGUKFGPVKCN��EQOOGTEKCN��
KPFWUVTKCN��CPF�CITKEWNVWTCN�UGEVQT�GPF�WUGU��)TGGPJQWUG�ICU�GOKUUKQPU�HTQO�EQODWUVKQP�QH�HQUUKN�PCVWTCN�ICU�
FGETGCUGF�HTQO��������//6%12G�KP������VQ��������//6%12G�KP�������YJKNG�PCVWTCN�ICU�RKRGNKPG�HWIKVKXG�
GOKUUKQPU�YGTG�GUVKOCVGF�VQ�DG�����//6%12G�KP������CPF�JCXG�DGGP�PGCTN[�WPEJCPIGF�UKPEG��������� 
)TGGPJQWUG�ICU�TGFWEVKQP�UVTCVGIKGU�UJQWNF�HQEWU�QP�GHƂEKGPE[��TGFWEKPI�NGCMCIG�HTQO�YGNNU�CPF�RKRGNKPGU��
KORNGOGPVKPI�VJG�5.%2�UVTCVGI[��CPF�UVWF[KPI�VJG�RQVGPVKCN�HQT�TGPGYCDNG�ICU�HWGN�UYKVEJKPI�
G�I���TGPGYCDNG�
J[FTQIGP�DNGPFGF�YKVJ�OGVJCPG�QT�DKQOGVJCPG��
/QXKPI�HQTYCTF��TGFWEKPI�WUG�QH�HQUUKN�PCVWTCN�ICU�YJGTGXGT�RQUUKDNG�YKNN�DG�ETKVKECN�VQ�CEJKGXKPI�VJG�5VCVGoU�
NQPI�VGTO�ENKOCVG�IQCNU��(QT�GPF�WUGU�VJCV�OWUV�EQPVKPWG�VQ�TGN[�QP�PCVWTCN�ICU��TGPGYCDNG�PCVWTCN�ICU�EQWNF�
RNC[�CP�KORQTVCPV�TQNG��4GPGYCDNG�PCVWTCN�ICU�XQNWOG�JCU�DGGP�KPETGCUKPI�HTQO�CRRTQZKOCVGN[�����OKNNKQP�FKGUGN�
ICNNQP�GSWKXCNGPV�
FIG��KP������VQ�OQTG�VJCP������OKNNKQP�FIG�KP�������CPF�EQPVKPWGF�UWDUVKVWVKQP�QH�TGPGYCDNG�
ICU�HQT�HQUUKN�PCVWTCN�ICU�YQWNF�JGNR�%CNKHQTPKC�TGFWEG�KVU�FGRGPFGPEG�QP�HQUUKN�HWGNU��+P�CFFKVKQP��TGPGYCDNG�
ICU�ECP�DG�UQWTEGF�D[�KP�XGUUGN�YCUVG�FKIGUVKQP�
G�I���CPCGTQDKE�FKIGUVKQP�QH�HQQF�CPF�QVJGT�QTICPKEU��CPF�
TGEQXGTKPI�OGVJCPG�HTQO�NCPFƂNNU��NKXGUVQEM�QRGTCVKQPU��CPF�YCUVGYCVGT�VTGCVOGPV�HCEKNKVKGU�VJTQWIJ�VJG�WUG�QH�
GZKUVKPI�VGEJPQNQIKGU��VJGTGD[�CNUQ�TGFWEKPI�OGVJCPG�GOKUUKQPU��6JG�ECRVWTG�CPF�RTQFWEVKXG�WUG�QH�TGPGYCDNG�
OGVJCPG�HTQO�VJGUG�CPF�QVJGT�UQWTEGU�KU�EQPUKUVGPV�YKVJ�TGSWKTGOGPVU�QH�5$������
%QNNGEVKXGN[��TGPGYCDNG�GPGTI[�CPF�GPGTI[�GHƂEKGPE[�OGCUWTGU�ECP�TGUWNV�KP�UKIPKƂECPV�RWDNKE�JGCNVJ�CPF�
ENKOCVG�DGPGƂVU�D[�FKURNCEKPI�CKT�RQNNWVKQP�CPF�)*)�GOKUUKQPU�HTQO�HQUUKN�HWGN�DCUGF�GPGTI[�UQWTEGU��CU�YGNN�
CU�D[�TGFWEKPI�VJG�JGCNVJ�CPF�GPXKTQPOGPVCN�TKUMU�CUUQEKCVGF�YKVJ�VJG�FTKNNKPI��GZVTCEVKQP��VTCPURQTVCVKQP��CPF�
UVQTCIG�QH�HQUUKN�HWGNU��GURGEKCNN[�HQT�EQOOWPKVKGU�NKXKPI�PGCT�HQUUKN�HWGN�DCUGF�GPGTI[�QRGTCVKQPU�
#U�VJG�GPGTI[�UGEVQT�EQPVKPWGU�VQ�GXQNXG�CPF�FGECTDQPK\G��DQVJ�VJG�DGJCXKQT�QH�KPFKXKFWCN�HCEKNKVKGU�CPF�VJG�
FGUKIP�QH�VJG�ITKF�KVUGNH�YKNN�EJCPIG��YKVJ�KORQTVCPV�FKUVTKDWVKQPCN�GHHGEVU��5QOG�RQYGT�RNCPVU�OC[�QRGTCVG�
OQTG�ƃGZKDN[�VQ�DCNCPEG�TGPGYCDNGU��GOGTIKPI�VGEJPQNQIKGU�
GZCORNGU�KPENWFG�UVQTCIG��UOCTV�KPXGTVGTU��
TGPGYCDN[�HWGNGF�HWGN�EGNNU��CPF�QVJGTU��YKNN�DGEQOG�OQTG�RTGXCNGPV��CPF�CIKPI�HCEKNKVKGU�OC[�TGVKTG�CPF�DG�
TGRNCEGF��+P�VWTP��VJKU�OC[�UJKHV�RCVVGTPU�QH�ETKVGTKC�RQNNWVCPV�GOKUUKQPU�CV�VJGUG�HCEKNKVKGU��$GECWUG�OCP[�
GZKUVKPI�RQYGT�RNCPVU�CTG�KP��QT�PGCT��FKUCFXCPVCIGF�EQOOWPKVKGU��KV�KU�QH�RCTVKEWNCT�KORQTVCPEG�VQ�GPUWTG�VJCV�
VJKU�VTCPUKVKQP�VQ�C�ENGCPGT�ITKF�FQGU�PQV�TGUWNV�KP�WPKPVGPFGF�PGICVKXG�KORCEVU�VQ�VJGUG�EQOOWPKVKGU�
#RRGPFKZ�*�JKIJNKIJVU�VJG�OQTG�UKIPKƂECPV�GZKUVKPI�RQNKEKGU��RTQITCOU��OGCUWTGU��TGIWNCVKQPU��CPF�KPKVKCVKXGU�
VJCV�RTQXKFG�C�HTCOGYQTM�HQT�JGNRKPI�CEJKGXG�)*)�GOKUUKQPU�TGFWEVKQPU�KP�VJKU�UGEVQT�

���� %CNKHQTPKC�'PGTI[�%QOOKUUKQP��������'ZKUVKPI�$WKNFKPI�'PGTI[�'HƂEKGPE[�#EVKQP�2NCP��RCIG�����#XCKNCDNG�CV�� 
 JVVR���FQEMGVRWDNKE�GPGTI[�EC�IQX�2WDNKE&QEWOGPVU����'$2����60������A��������6������A'ZKUVKPIA$WKNFKPIA'PGTI[A 
� 'HƂEGPE[A2NCPA7RFCVGA&GEGDGTA����A6JK�RFH
���� �%#4$��������%#4$oU�'OKUUKQP�+PXGPVQT[�#EVKXKVKGU��www.arb.ca.gov/ei/ei.htm
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Looking to the Future
6JKU�UGEVKQP�QWVNKPGU�VJG�JKIJ�NGXGN�QDLGEVKXGU�CPF�IQCNU�VQ�TGFWEG�)*)U�KP�VJKU�UGEVQT�

Electricity Goals
• #EJKGXG�UGEVQT�YKFG��RWDNKEN[�QYPGF�WVKNKV[��CPF�NQCF�UGTXKPI�GPVKV[�URGEKƂE�)*)� 
� TGFWEVKQP�RNCPPKPI�VCTIGVU�UGV�D[�VJG�5VCVG�VJTQWIJ�+PVGITCVGF�4GUQWTEG�2NCPPKPI�
• 4GFWEG�HQUUKN�HWGN�WUG�
• 4GFWEG�GPGTI[�FGOCPF�

Natural Gas Goals
• 'PUWTG�UCHGV[�QH�VJG�PCVWTCN�ICU�U[UVGO�
• &GETGCUG�HWIKVKXG�OGVJCPG�GOKUUKQPU�
• 4GFWEG�FGRGPFGPEG�QP�HQUUKN�PCVWTCN�ICU�

Cross-Sector Interactions
6JG�GPGTI[�UGEVQT�KPVGTCEVU�YKVJ�PGCTN[�CNN�UGEVQTU�QH�VJG�GEQPQO[��5KVKPI�QH�RQYGT�RNCPVU�
KPENWFKPI�UQNCT�CPF�
YKPF�HCEKNKVKGU��CPF�VTCPUOKUUKQP�CPF�FKUVTKDWVKQP�NKPGU�JCXG�KORCEVU�QP�NCPF�WUG�KP�%CNKHQTPKCsDG�KV�EQPXGTUKQP�
QH�CITKEWNVWTCN�QT�PCVWTCN�CPF�YQTMKPI�NCPFU��KORCEVU�VQ�UGPUKVKXG�URGEKGU�CPF�JCDKVCVU��QT�KORNKECVKQPU�VQ�
FKUCFXCPVCIGF��XWNPGTCDNG��CPF�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU��#FFKVKQPCNN[��OQTG�EQORCEV�FGXGNQROGPV�
RCVVGTPU�TGFWEG�RGT�ECRKVC�GPGTI[�FGOCPFU��YJKNG�NGUU�EQORCEV�URTCYN�KPETGCUGU�VJGO��(WTVJGT��GHHQTVU�VQ�
TGFWEG�)*)�GOKUUKQPU�KP�VJG�VTCPURQTVCVKQP�UGEVQT�KPENWFG�GNGEVTKƂECVKQP��UWEJ�CU�2*'8U��$'8U��CPF�(%'8U��
5QOG�KPFWUVTKCN�UQWTEGU�CNUQ�WUG�GNGEVTKEKV[�CU�C�RTKOCT[�QT�CWZKNKCT[�UQWTEG�QH�RQYGT�HQT�OCPWHCEVWTKPI��+P�
VJG�HWVWTG��KPFWUVTKCN�HCEKNKVKGU�OC[�GNGEVTKH[�VJGKT�U[UVGOU�KPUVGCF�QH�TGN[KPI�QP�PCVWTCN�ICU��6JGUG�CEVKXKVKGU�YKNN�
KPETGCUG�FGOCPF�KP�VJKU�UGEVQT��+P�CFFKVKQP��YCVGT�KU�WUGF�KP�XCTKQWU�CRRNKECVKQPU�KP�VJG�GPGTI[�UGEVQT��TCPIKPI�
KP�KPVGPUKV[�HTQO�EQQNKPI�QH�VWTDKPGU�CPF�QVJGT�GSWKROGPV�CV�RQYGT�RNCPVU�VQ�ENGCPKPI�UQNCT�RJQVQXQNVCKE�
RCPGNU��)KXGP�%CNKHQTPKCoU�TGEGPV�JKUVQTKE�FTQWIJV��YCVGT�WUG�HQT�VJG�GNGEVTKEKV[�UGEVQT�KU�CP�KORQTVCPV�
EQPUKFGTCVKQP�HQT�QRGTCVKQP��OCKPVGPCPEG��CPF�EQPUVTWEVKQP�CEVKXKVKGU�
%QPVKPWGF�RNCPPKPI�CPF�EQQTFKPCVKQP�YKVJ�HGFGTCN��5VCVG��CPF�NQECN�CIGPEKGU��IQXGTPOGPVU��6TKDGU��CPF�
UVCMGJQNFGTU�YKNN�DG�ETWEKCN�VQ�OKPKOK\KPI�GPXKTQPOGPVCN�CPF�JGCNVJ�KORCEVU�HTQO�VJG�GPGTI[�UGEVQT��
FGRNQ[KPI�PGY�VGEJPQNQIKGU��CPF�KFGPVKH[KPI�HGGFUVQEMU�

E"orts to Reduce Greenhouse Gases
6JG�OGCUWTGU�DGNQY�KPENWFG�UQOG�TGSWKTGF�CPF�PGY�RQVGPVKCN�OGCUWTGU�VQ�JGNR�CEJKGXG�VJG�5VCVGoU������
VCTIGV�CPF�VQ�UWRRQTV�VJG�JKIJ�NGXGN�QDLGEVKXGU�HQT�VJKU�UGEVQT��5QOG�OGCUWTGU�OC[�DG�FGUKIPGF�VQ�FKTGEVN[�
CFFTGUU�)*)�TGFWEVKQPU��YJKNG�QVJGTU�OC[�TGUWNV�KP�)*)�TGFWEVKQPU�CU�C�EQ�DGPGƂV�

Ongoing and Proposed Measures – Electricity
• 2GT�5$������YKVJ�TGURGEV�VQ�+PVGITCVGF�4GUQWTEG�2NCPU��GUVCDNKUJ�)*)�RNCPPKPI�VCTIGVU� 
� HQT�VJG�GNGEVTKEKV[�UGEVQT��RWDNKEN[�QYPGF�WVKNKVKGU��CPF�NQCF�UGTXKPI�GPVKVKGU�
• 2GT�5$������GPUWTG�OGCPKPIHWN�)*)�GOKUUKQPU�TGFWEVKQPU�D[�RWDNKEN[�QYPGF� 
� WVKNKVKGU�CPF�NQCF�UGTXKPI�GPVKVKGU�VJTQWIJ�+PVGITCVGF�4GUQWTEG�2NCPPKPI�
• 2GT�#$������RTKQTKVK\G�FKTGEV�TGFWEVKQPU�CV�NCTIG�UVCVKQPCT[� 
� UQWTEGU��KPENWFKPI�RQYGT�IGPGTCVKPI�HCEKNKVKGU�
• 2GT�5$������KPETGCUG�VJG�425�VQ����RGTEGPV�QH�TGVCKN�UCNGU�D[������CPF�GPUWTG�ITKF�TGNKCDKNKV[�
• 2GT�)QXGTPQT�$TQYPoU�%NGCP�'PGTI[�,QDU�2NCP��#$�����
2GTGC��%JCRVGT������5VCVWVGU� 
� QH��������CPF�#$�����
'IIOCP��%JCRVGT������5VCVWVGU�QH��������KPETGCUG�FGXGNQROGPV� 
� QH�FKUVTKDWVGF�TGPGYCDNG�IGPGTCVKQP��KPENWFKPI�HQT�NQY�KPEQOG�JQWUGJQNFU�
• %QPVKPWG�VQ�KPETGCUG�WUG�QH�FKUVTKDWVGF�TGPGYCDNG�IGPGTCVKQP�CV�5VCVG�HCEKNKVKGU�YJGTG�URCEG�CNNQYU�
• +PETGCUG�TGVCKN�EWUVQOGTUo�WUG�QH�TGPGYCDNG�GPGTI[�VJTQWIJ� 
� QRVKQPCN�WVKNKV[�����RGTEGPV�TGPGYCDNG�GPGTI[�VCTKHHU�
• %QPVKPWG�)*)�TGFWEVKQPU�VJTQWIJ�RCTVKEKRCVKQP�KP�VJG�%CNKHQTPKC� 
� +PFGRGPFGPV�5[UVGO�1RGTCVQT�
%#+51��'PGTI[�+ODCNCPEG�/CTMGV�
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• 2GT�5$������GHHQTVU�VQ�GXCNWCVG��FGXGNQR��CPF�FGRNQ[�TGIKQPCNK\CVKQP�QH�VJG�ITKF�CPF� 
� KPVGITCVKQP�QH�TGPGYCDNGU�XKC�TGIKQPCNK\CVKQP�QH�VJG�%#+51�UJQWNF�EQPVKPWG�YJKNG� 
� OCKPVCKPKPI�VJG�CEEQWPVKPI�CEEWTCE[�CPF�TKIQT�QH�%CNKHQTPKCoU�)*)�RQNKEKGU�
• 2GT�5$������GUVCDNKUJ�CPPWCN�VCTIGVU�HQT�UVCVGYKFG�GPGTI[�GHƂEKGPE[�UCXKPIU�CPF� 
� FGOCPF�TGFWEVKQP�VJCV�YKNN�CEJKGXG�C�EWOWNCVKXG�FQWDNKPI�QH�UVCVGYKFG�GPGTI[� 
� GHƂEKGPE[�UCXKPIU�KP�GNGEVTKEKV[�CPF�PCVWTCN�ICU�GPF�WUGU�D[������
• 2GT�5$������KORNGOGPV�VJG�TGEQOOGPFCVKQPU�QH�VJG�$CTTKGTU�5VWF[�HQT�KPETGCUKPI�CEEGUU�VQ�TGPGYCDNG� 
� GPGTI[�IGPGTCVKQP�HQT�NQY�KPEQOG�EWUVQOGTU��GPGTI[�GHƂEKGPE[�CPF�YGCVJGTK\CVKQP�KPXGUVOGPVU� 
� HQT�NQY�KPEQOG�EWUVQOGTU��CPF�EQPVTCEVKPI�QRRQTVWPKVKGU�HQT�NQECN�UOCNN�DWUKPGUU�KP�FKUCFXCPVCIGF� 
� EQOOWPKVKGU�����#PF��VTCEM�RTQITGUU�VQYCTFU�VJGUG�CEVKQPU�QXGT�VKOG�VQ�GPUWTG�FKUCFXCPVCIGF� 
� EQOOWPKVKGU�CTG�IGVVKPI�GSWCN�CEEGUU�CPF�DGPGƂVU�TGNCVKXG�VQ�QVJGT�RCTVU�QH�VJG�5VCVG�
• %QPVKPWG�KORNGOGPVCVKQP�QH�VJG�4GIWNCVKQPU�'UVCDNKUJKPI�CPF�+ORNGOGPVKPI�C�)TGGPJQWUG� 
� )CUGU�'OKUUKQP�2GTHQTOCPEG�5VCPFCTF�HQT�.QECN�2WDNKEN[�1YPGF�'NGEVTKE�7VKNKVKGU�CU�TGSWKTGF� 
� D[�5$������
2GTCVC��%JCRVGT������5VCVWVGU�QH��������YJKEJ�GHHGEVKXGN[�RTQJKDKVU�GNGEVTKE�WVKNKVKGU� 
� HTQO�OCMKPI�PGY�NQPI�VGTO�KPXGUVOGPVU�KP�JKIJ�)*)�GOKVVKPI�TGUQWTEGU�UWEJ�CU�EQCN�RQYGT�
• 2GT�#$�����
9KNNKCOU��%JCRVGT������5VCVWVGU�QH��������CFQRV�VJG�HQTVJEQOKPI�%'%�TGIWNCVKQPU� 
� IQXGTPKPI�DWKNFKPI�GPGTI[�WUG�FCVC�CEEGUU��DGPEJOCTMKPI��CPF�RWDNKE�FKUENQUWTG�
• 2GT�#$������
)CVVQ��%JCRVGT������5VCVWVGU�QH��������GPEQWTCIG�FGXGNQROGPV�QH� 
� CFFKVKQPCN�GPGTI[�UVQTCIG�ECRCEKV[�QP�VJG�VTCPUOKUUKQP�CPF�FKUVTKDWVKQP�U[UVGO�
• 2GT�#$�����
5MKPPGT��%JCRVGT������5VCVWVGU�QH�����������KORNGOGPV�TGEQOOGPFCVKQPU� 
� WPFGT�5VCVG�LWTKUFKEVKQP�KPENWFGF�KP�VJG�#$�����#EVKQP�2NCP�FGXGNQRGF�D[�%'%�

Ongoing and Proposed Measures – Natural Gas
• +ORNGOGPV�VJG�%#4$�4GIWNCVKQP�HQT�)TGGPJQWUG�)CU�'OKUUKQP�5VCPFCTFU�HQT�%TWFG�1KN�CPF�0CVWTCN� 
� )CU�(CEKNKVKGU�VQ�TGFWEG�HWIKVKXG�OGVJCPG�GOKUUKQPU�HTQO�UVQTCIG�CPF�FKUVTKDWVKQP�KPHTCUVTWEVWTG�
• 2GT�5$������
.GPQ��%JCRVGT������5VCVWVGU�QH��������CFQRV�KORTQXGOGPVU�KP�KPXGUVQT� 
� QYPGF�WVKNKV[�
+17��PCVWTCN�ICU�U[UVGOU�VQ�CFFTGUU�OGVJCPG�NGCMU�
• +ORNGOGPV�VJG�5.%2�5VTCVGI[�VQ�TGFWEG�PCVWTCN�ICU�NGCMU�HTQO�QKN�CPF�ICU� 
� YGNNU��RKRGNKPGU��XCNXGU��CPF�RWORU�VQ�KORTQXG�UCHGV[��CXQKF�GPGTI[�NQUUGU�� 
� CPF�TGFWEG�OGVJCPG�GOKUUKQPU�CUUQEKCVGF�YKVJ�PCVWTCN�ICU�WUG�
• 2GT�5$�������%'%�YKNN�FGXGNQR�TGEQOOGPFCVKQPU�HQT�VJG�FGXGNQROGPV�CPF�WUG�QH� 
� TGPGYCDNG�ICU�CU�RCTV�QH�KVU������+PVGITCVGF�'PGTI[�2QNKE[�4GRQTV�
+'24��
• 2GT�5$�������CFQRV�TGIWNCVKQPU�VQ�TGFWEG�OGVJCPG�GOKUUKQPU�HTQO�NKXGUVQEM�OCPWTG�CPF�FCKT[� 
� OCPWTG�OCPCIGOGPV�QRGTCVKQPU�D[�WR�VQ����RGTEGPV�DGNQY�VJG�FCKT[�UGEVQToU�CPF� 
� NKXGUVQEM�UGEVQToU������NGXGNU�D[�������KPENWFKPI�GUVCDNKUJKPI�GPGTI[�KPHTCUVTWEVWTG� 
� FGXGNQROGPV�CPF�RTQEWTGOGPV�RQNKEKGU�PGGFGF�VQ�GPEQWTCIG�FCKT[�DKQOGVJCPG� 
� RTQLGEVU��6JG�TGIWNCVKQPU�YKNN�VCMG�GHHGEV�QP�QT�CHVGT�,CPWCT[���������
• 2GT�5$�������TGFWEG�OGVJCPG�GOKUUKQPU�CV�NCPFƂNNU�D[�TGFWEKPI�NCPFƂNN�FKURQUCN�QH� 
� QTICPKE�YCUVG����RGTEGPV�DGNQY������NGXGNU�D[�������KPENWFKPI�GUVCDNKUJKPI�GPGTI[� 
� KPHTCUVTWEVWTG�FGXGNQROGPV�CPF�RTQEWTGOGPV�RQNKEKGU�PGGFGF�VQ�GPEQWTCIG� 
� KP�XGUUGN�FKIGUVKQP�RTQLGEVU�CPF�KPETGCUG�VJG�RTQFWEVKQP�CPF�WUG�QH�TGPGYCDNG�ICU�
• 2GT�5$�����
2CXNG[��%JCRVGT������5VCVWVGU�QH��������KPKVKCVG�EQPVKPWQWU�OQPKVQTKPI� 
� CV�PCVWTCN�ICU�UVQTCIG�HCEKNKVKGU�CPF�
D[�,CPWCT[����������OGEJCPKECN�KPVGITKV[�VGUVKPI� 
� TGIKOGU�CV�ICU�UVQTCIG�YGNNU��FGXGNQR�TGIWNCVKQPU�HQT�NGCM�TGRQTVKPI��CPF�TGSWKTG�TKUM� 
� CUUGUUOGPVU�QH�RQVGPVKCN�NGCMU�HQT�RTQRQUGF�PGY�WPFGTITQWPF�ICU�UVQTCIG�HCEKNKVKGU�
• 2GT�2WDNKE�7VKNKVKGU�
27��%QFG���������%27%��KP�EQPUWNVCVKQP�YKVJ�%'%��
���KFGPVKƂGU�CNN�RQVGPVKCNN[� 
� CEJKGXCDNG�EQUV�GHHGEVKXG�PCVWTCN�ICU�GHƂEKGPE[�UCXKPIU�CPF�GUVCDNKUJGU�ICU�GHƂEKGPE[� 
� VCTIGVU�HQT�VJG�ICU�EQTRQTCVKQP�VQ�CEJKGXG��CPF�
���TGSWKTGU�ICU�EQTRQTCVKQPU�VQ�ƂTUV� 
� OGGV�WPOGV�TGUQWTEG�PGGFU�VJTQWIJ�CXCKNCDNG�PCVWTCN�ICU�GHƂEKGPE[�CPF�FGOCPF� 
� TGFWEVKQP�TGUQWTEGU�VJCV�CTG�EQUV�GHHGEVKXG��TGNKCDNG��CPF�HGCUKDNG�
27�%QFGU����s 

���� %'%��������.QY�+PEQOG�$CTTKGTU�5VWF[��2CTV�#��1XGTEQOKPI�$CTTKGTU�VQ�'PGTI[�'HƂEKGPE[�CPF�4GPGYCDNGU�HQT�.QY�+PEQOG� 
� %WUVQOGTU�CPF�5OCNN�$WUKPGUU�%QPVTCEVKPI�1RRQTVWPKVKGU�KP�&KUCFXCPVCIGF�%QOOWPKVKGU��http://docketpublic.energy.ca.gov/ 
� 2WDNKE&QEWOGPVU����1+4����60������A��������6������A5$A���A.QY+PEQOGA$CTTKGTUA5VWF[A2CTVA#AA%QOOKUUKQPA(KPCNA 
� 4GRQTV�RFH
���� #$�����TGSWKTGU�%'%��KP�EQNNCDQTCVKQP�YKVJ�%27%��VQ�FGXGNQR�C�EQORTGJGPUKXG�RTQITCO�VQ�CEJKGXG�ITGCVGT�GPGTI[�GHƂEKGPE[�KP� 
� VJG�5VCVGoU�GZKUVKPI�DWKNFKPIU�
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� ����RTQXKFG�RWDNKE�IQQFU�EJCTIG�HWPFKPI�CWVJQTK\CVKQP�HQT�VJGUG�RTQITCOU��
• 2GT�5$�����
&G�.GQP��%JCRVGT������5VCVWVGU�QH��������KORNGOGPV�VJG�TGSWKTGOGPV�HQT�VJG� 
� %CNKHQTPKC�2WDNKE�'ORNQ[GGUo�4GVKTGOGPV�5[UVGO�
%CN2'45��CPF�VJG�%CNKHQTPKC�5VCVG�6GCEJGTUo� 
� 4GVKTGOGPV�5[UVGO�
%CN5645��VQ�UGNN�VJGKT�JQNFKPIU�KP�EQCN�RTQFWEKPI�EQORCPKGU�D[�,WPG���� 
� ������CPF�GZRNQTG�GZVGPFKPI�FKXGUVKVWTG�TGSWKTGOGPVU�HQT�CFFKVKQPCN�HQUUKN�HWGN�CUUGVU�

Sector Measures
• +ORNGOGPV�VJG�RQUV������%CR�CPF�6TCFG�2TQITCO�

Potential Additional Actions
6JG�CEVKQPU�DGNQY�JCXG�VJG�RQVGPVKCN�VQ�TGFWEG�)*)U�CPF�EQORNGOGPV�VJG�OGCUWTGU�CPF�RQNKEKGU�KFGPVKƂGF�
KP�%JCRVGT����6JGUG�CTG�KPENWFGF�VQ�URWT�VJKPMKPI�CPF�GZRNQTCVKQP�QH�KPPQXCVKQP�VJCV�OC[�JGNR�VJG�5VCVG�
CEJKGXG�KVU�NQPI�VGTO�ENKOCVG�IQCNU��+V�KU�CPVKEKRCVGF�VJCV�VJGTG�YKNN�DG�YQTMUJQRU�CPF�QVJGT�UVCMGJQNFGT�
HQTWOU�KP�VJG�[GCTU�HQNNQYKPI�ƂPCNK\CVKQP�QH�VJG�5EQRKPI�2NCP�VQ�GZRNQTG�VJGUG�RQVGPVKCN�CEVKQPU�

• (WTVJGT�FGRNQ[�HWGN�EGNNU�VJCV�WUG�TGPGYCDNG�HWGNU�QT�VJQUG�VJCV�IGPGTCVG� 
� GNGEVTKEKV[�VJCV�KU�NGUU�ECTDQP�KPVGPUKXG�VJCP�VJG�ITKF�
• +PETGCUG�WUG�QH�TGPGYCDNG�GPGTI[�VJTQWIJ�NQPI�VGTO�CITGGOGPVU�DGVYGGP�EWUVQOGTU� 
� CPF�WVKNKVKGU�
UWEJ�CU�5CETCOGPVQ�/WPKEKRCN�7VKNKV[�&KUVTKEV�5QNCT�5JCTGU��
• &GXGNQR�TWNGU�PGGFGF�HQT�VJG�FGXGNQROGPV�QH�GNGEVTKEKV[�UVQTCIG�VGEJPQNQIKGU�
• #FQRV�C�\GTQ�PGV�GPGTI[�
<0'��UVCPFCTF�HQT�TGUKFGPVKCN�DWKNFKPIU� 
� D[������������CPF�HQT�EQOOGTEKCN�DWKNFKPIU�D[������
• 6JTQWIJ�C�RWDNKE�RTQEGUU��GXCNWCVG�CPF�UGV�VCTIGVU�HQT�VJG�GNGEVTKƂECVKQP�QH�URCEG�CPF�YCVGT�JGCVKPI� 
� KP�TGUKFGPVKCN�CPF�EQOOGTEKCN�DWKNFKPIU�CPF�ENGCPGT�JGCVKPI�HWGNU�VJCV�YKNN�TGUWNV�KP�)*)�TGFWEVKQPU�� 
� CPF�KFGPVKH[�CEVKQPU�VJCV�ECP�DG�VCMGP�VQ�URWT�OCTMGV�VTCPUHQTOCVKQP�KP�VJG�����������RGTKQF�
• 'ZRCPF�VJG�5VCVG�.QY�+PEQOG�9GCVJGTK\CVKQP�2TQITCO�
.+92��VQ�EQPVKPWG� 
� VQ�KORTQXG�GPGTI[�GHƂEKGPE[�CPF�YGCVJGTK\G�GZKUVKPI�TGUKFGPVKCN�DWKNFKPIU�� 
� RCTVKEWNCTN[�HQT�NQY�KPEQOG�KPFKXKFWCNU�CPF�JQWUGJQNFU�
• &GETGCUG�WUCIG�QH�HQUUKN�PCVWTCN�ICU�VJTQWIJ�C�EQODKPCVKQP�QH�GPGTI[� 
� GHƂEKGPE[�RTQITCOU��HWGN�UYKVEJKPI��CPF�VJG�FGXGNQROGPV�CPF�WUG�QH� 
� TGPGYCDNG�ICU�KP�VJG�TGUKFGPVKCN��EQOOGTEKCN��CPF�KPFWUVTKCN�UGEVQTU�
• #EEGNGTCVG�VJG�FGRNQ[OGPV�QH�JGCV�RWORU�CPF�VJG�TGRNCEGOGPV�QH�FKGUGN�IGPGTCVQTU�
• %QPUKFGT�GPJCPEGF�GPGTI[�GHƂEKGPE[�
JKIJ�GHƂEKGPE[�CKT�EQPFKVKQPGTU��NKIJV�GOKVVKPI�FKQFG�
.'&�� 
� NCORU��GHƂEKGPE[�KORTQXGOGPVU�KP�KPFWUVTKCN�RTQEGUU�EQQNKPI�CPF�TGHTKIGTCVKQP��GHƂEKGPV�UVTGGV�NKIJVKPI��
• 2TQOQVG�RTQITCOU�VQ�UWRRQTV�VJKTF�RCTV[�FGNKXGTGF�GPGTI[�GHƂEKGPE[�RTQLGEVU�
• 2GT�#$����
3WKTM��%JCRVGT������5VCVWVGU�QH��������EQPUKFGT�NCTIG�UECNG�GNGEVTKEKV[�UVQTCIG�
• 5WRRQTV�OQTG�EQORCEV�FGXGNQROGPV�RCVVGTPU�VQ�RTQOQVG�TGFWEGF�RGT�ECRKVC�GPGTI[� 
� FGOCPF�
UGG�VJG�6TCPURQTVCVKQP�UGEVQT�HQT�URGEKƂE�RQNKE[�TGEQOOGPFCVKQPU��

Industry

%CNKHQTPKCoU�TQDWUV�GEQPQO[��YKVJ�VJG�NCTIGUV�OCPWHCEVWTKPI�UGEVQT�KP�VJG�7PKVGF�5VCVGU��KU�UWRRQTVGF�D[�C�
XCTKGV[�QH�UWD�KPFWUVTKCN�UGEVQTU��UQOG�QH�YJKEJ�KPENWFG�EGOGPV�RNCPVU��TGƂPGTKGU��HQQF�RTQEGUUQTU��RCRGT�
RTQFWEVU��YKPGTKGU��UVGGN�RNCPVU��CPF�KPFWUVTKCN�ICU��GPVGTVCKPOGPV��VGEJPQNQI[�CPF�UQHVYCTG��CGTQURCEG��CPF�
FGHGPUG�EQORCPKGU��6QIGVJGT��KPFWUVTKCN�UQWTEGU�CEEQWPV�HQT�CRRTQZKOCVGN[����RGTEGPV�QH�VJG�5VCVGoU�)*)�
GOKUUKQPUsCNOQUV�GSWCN�VQ�VJG�COQWPV�QH�)*)�GOKUUKQPU�HTQO�VJG�GPGTI[�UGEVQT��'OKUUKQPU�KP�VJKU�UGEVQT�
CTG�OCKPN[�FWG�VQ�HWGN�EQODWUVKQP�CPF��KP�UQOG�KPFWUVTKGU��RTQEGUU�TGNCVGF�GOKUUKQPU��%JCPIGU�KP�VJKU�UGEVQT�
UVTQPIN[�EQTTGNCVG�YKVJ�EJCPIGU�KP�VJG�QXGTCNN�GEQPQO[��(QT�GZCORNG��JQWUKPI�CPF�EQPUVTWEVKQP�ITQYVJ�WUWCNN[�
KPETGCUGU�FGOCPF�HQT�EGOGPV��/QXKPI�VQYCTF�C�ENGCPGT�GEQPQO[�CPF�GPUWTKPI�YG�OGGV�VJG�UVCVGYKFG�VCTIGVU�
TGSWKTGU�WU�VQ�CFFTGUU�)*)�GOKUUKQPU�KP�VJKU�UGEVQT��YJKEJ�JCU�VJG�RQVGPVKCN�VQ�RTQXKFG�NQECN�EQ�DGPGƂVU�
KP�ETKVGTKC�RQNNWVCPV�CPF�VQZKE�CKT�EQPVCOKPCPV�TGFWEVKQPU�KP�KOOGFKCVG�UWTTQWPFKPI�NQECVKQPU��GURGEKCNN[�KP�
XWNPGTCDNG�EQOOWPKVKGU��#V�VJG�UCOG�VKOG��YG�OWUV�GPUWTG�VJGTG�KU�C�UOQQVJ�RCVJ�VQ�C�ENGCPGT�HWVWTG�VQ�
UWRRQTV�C�TGUKNKGPV�CPF�TQDWUV�GEQPQO[�YKVJ�C�UVTQPI�LQD�HQTEG��KPENWFKPI�VTCKPKPI�QRRQTVWPKVKGU�HQT�YQTMGTU�KP�
FKUCFXCPVCIGF�EQOOWPKVKGU��YJKNG�EQPVKPWKPI�VQ�UWRRQTV�GEQPQOKE�ITQYVJ�KP�GZKUVKPI�CPF�PGY�KPFWUVTKGU�
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)TGGPJQWUG�ICU�GOKUUKQPU�KP�VJG�+PFWUVTKCN�UGEVQT�JCXG�TGOCKPGF�TGNCVKXGN[�ƃCV�HQT�VJG�NCUV�HGY�[GCTU�YJKNG�
VJG�5VCVGoU�GEQPQO[�JCU�EQPVKPWGF�VQ�ITQY��OGCPKPI�VJG�)*)�GOKUUKQPU�VQ�RTQFWEG�GCEJ�FQNNCT�QH�ITQUU�
UVCPFCTF�RTQFWEV�KU�FGETGCUKPI��/CPWHCEVWTKPI�CEEQWPVU�HQT�CRRTQZKOCVGN[����RGTEGPV�QH�VJG�ITQUU�UVCVG�
RTQFWEV�����+P�������%CNKHQTPKC�KPFWUVT[�GZRQTVGF��������DKNNKQP�KP�OGTEJCPFKUG���� 

�2QNKEKGU�VQ�CFFTGUU�)*)�GOKUUKQPU�TGFWEVKQPU�OWUV�EQPVKPWG�VQ�DCNCPEG�VJG�5VCVGoU�GEQPQOKE�YGNN�DGKPI�YKVJ�
OCMKPI�RTQITGUU�VQYCTF�CEJKGXGOGPV�QH�VJG�UVCVGYKFG�NKOKVU�
#U�VJKU�UGEVQT�KU�FQOKPCVGF�D[�EQODWUVKQP�TGNCVGF�GOKUUKQPU��RQNKEKGU�CPF�OGCUWTGU�VQ�UWRRN[�ENGCPGT�HWGNU�
CPF�OQTG�GHƂEKGPV�VGEJPQNQI[�CTG�VJG�MG[�VQ�TGFWEKPI�)*)�GOKUUKQPU��5QOG�UGEVQTU��UWEJ�CU�EGOGPV�CPF�
INCUU��CNUQ�JCXG�UKIPKƂECPV�RTQEGUU�GOKUUKQPU��CPF�KV�OC[�DG�OQTG�EJCNNGPIKPI�VQ�CFFTGUU�VJQUG�RTQEGUU�
GOKUUKQPU��CU�VJG[�CTG�TGNCVGF�VQ�EJGOKECN�TGCEVKQPU�CPF�RTQEGUUGU�VQ�OGGV�UCHGV[��RTQFWEV�URGEKƂE��QT�
TGIWNCVQT[�UVCPFCTFU�HQT�VJG�ƂPCN�RTQFWEVU��#PQVJGT�KORQTVCPV�CURGEV�HQT�VJKU�UGEVQT�KU�KVU�TQNG�CU�VJG�5VCVG�
VTCPUKVKQPU�VQ�C�ENGCPGT�HWVWTG��+PHTCUVTWEVWTG��KPENWFKPI�GZKUVKPI�HCEKNKVKGU�CPF�PGY�HCEKNKVKGU��ECP�UWRRQTV�
VJG�RTQFWEVKQP�QH�PGY�VGEJPQNQI[�VQ�DQNUVGT�VJG�5VCVGoU�GHHQTVU�VQ�CFFTGUU�)*)U��(QT�GZCORNG��GZKUVKPI�
TGƂPGTKGU�JCXG�CP�QRRQTVWPKV[�VQ�OQXG�CYC[�HTQO�HQUUKN�HWGN�RTQFWEVKQP�CPF�UYKVEJ�VQ�VJG�RTQFWEVKQP�QH�
DKQHWGNU�CPF�ENGCP�VGEJPQNQI[��#U�VJG�5VCVG�YQTMU�VQ�FQWDNG�GPGTI[�GHƂEKGPE[�KP�GZKUVKPI�DWKNFKPIU��VJGTG�
YKNN�DG�CP�KPETGCUGF�FGOCPF�HQT�GHƂEKGPV�NKIJVKPI�ƂZVWTGU��DWKNFKPI�KPUWNCVKQP��NQY�G����EQCVKPIU�HQT�GZKUVKPI�
YKPFQYU��QT�PGY�YKPFQYUsIQQFU�YJKEJ�EQWNF�DG�RTQFWEGF�KP�%CNKHQTPKC��6JG�RTGFQOKPCPV�RCVJU�VQ�TGFWEKPI�
)*)�GOKUUKQPU�HQT�VJG�+PFWUVTKCN�UGEVQT�CTG��HWGN�UYKVEJKPI��GPGTI[�GHƂEKGPE[�KORTQXGOGPVU��CPF�RTQEGUU�
OQFKƂECVKQPU��%CTDQP�ECRVWTG�CPF�UGSWGUVTCVKQP�CNUQ�QHHGTU�C�RQVGPVKCN�PGY��NQPI�VGTO�RCVJ�HQT�TGFWEKPI�
)*)U�HQT�NCTIG�UVCVKQPCT[�UQWTEGU�
4GNQECVKQP�QH�RTQFWEVKQP�VQ�QWVUKFG�VJG�5VCVG�YQWNF�CNUQ�TGFWEG�GOKUUKQPU��DWV�VJKU�KU�FKUCFXCPVCIGQWU�HQT�
C�EQWRNG�QH�TGCUQPU�CPF�GHHQTVU�CTG�PGGFGF�VQ�CXQKF�VJKU�QWVEQOG��(KTUV��#$����TGSWKTGU�VJG�5VCVGoU�ENKOCVG�
RQNKEKGU�VQ�OKPKOK\G�GOKUUKQPU�NGCMCIG��CPF�TGNQECVKQP�YQWNF�UJKHV�)*)�GOKUUKQPU�QWVUKFG�QH�VJG�5VCVG�
YKVJQWV�VJG�DGPGƂV�QH�TGFWEKPI�RQNNWVCPVU�VJCV�EQPVTKDWVG�VQ�QXGTCNN�INQDCN�YCTOKPI�KORCEVU��5GEQPF��KV�EQWNF�
CNUQ�TGFWEG�VJG�CXCKNCDKNKV[�QH�CUUQEKCVGF�LQDU�CPF�EQWNF�KORCEV�C�NQECN�VCZ�DCUG�VJCV�UWRRQTVU�NQECN�UGTXKEGU�
UWEJ�CU�RWDNKE�VTCPURQTVCVKQP��GOGTIGPE[�TGURQPUG��CPF�UQEKCN�UGTXKEGU��CU�YGNN�CU�HWPFKPI�UQWTEGU�ETKVKECN�VQ�
RTQVGEVKPI�VJG�PCVWTCN�GPXKTQPOGPV�CPF�MGGRKPI�KV�CXCKNCDNG�HQT�EWTTGPV�CPF�HWVWTG�IGPGTCVKQPU�
'XGP�YJKNG�YG�EQPVKPWG�VQ�UGGM�HWTVJGT�)*)�TGFWEVKQPU�KP�VJG�UGEVQT��KV�KU�KORQTVCPV�VQ�TGEQIPK\G�VJG�5VCVG�
JCU�C�NQPI�JKUVQT[�QH�CFFTGUUKPI�JGCNVJ�DCUGF�CKT�RQNNWVCPVU�KP�VJKU�UGEVQT��/CP[�QH�VJG�CEVKQPU�HQT�CFFTGUUKPI�
ETKVGTKC�RQNNWVCPVU�CPF�VQZKE�CKT�EQPVCOKPCPVU�KP�VJG�KPFWUVTKCN�UGEVQT�CTG�FTKXGP�D[�%CNKHQTPKCoU�NQECN�CKT�FKUVTKEV�
UVCVKQPCT[�UQWTEG�TGSWKTGOGPVU�VQ�GPUWTG�RTQITGUU�VQYCTF�CEJKGXKPI�5VCVG�CPF�PCVKQPCN�CODKGPV�CKT�SWCNKV[�
UVCPFCTFU��5QOG�QH�VJQUG�CEVKQPU��UWEJ�CU�WUG�QH�$GUV�#XCKNCDNG�%QPVTQN�6GEJPQNQI[��JCXG�TGUWNVGF�KP�EQ�
DGPGƂVU�KP�VJG�HQTO�QH�)*)�TGFWEVKQPU��6JG�5VCVG�OWUV�EQPVKPWG�VQ�UVTGPIVJGP�KVU�GZKUVKPI�ETKVGTKC�CPF�VQZKE�
CKT�RQNNWVCPV�RTQITCOU�CPF�TGNCVKQPUJKRU�YKVJ�NQECN�CKT�FKUVTKEVU�VQ�GPUWTG�CNN�%CNKHQTPKCPU�JCXG�JGCNVJ[��ENGCP�CKT��
6JKU�KU�GURGEKCNN[�VTWG�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�
#$����FKTGEVGF�%#4$�VQ�VCMG�UGXGTCN�CEVKQPU�VQ�CFFTGUU�)*)�GOKUUKQPU��UWEJ�CU�GCTN[�CEVKQP�OGCUWTGU��)*)�
TGRQTVKPI�TGSWKTGOGPVU�HQT�VJG�NCTIGUV�)*)�UQWTEGU��CPF�QVJGT�OGCUWTGU��+P�TGURQPUG��VJG�5VCVG�CFQRVGF�
OWNVKRNG�OGCUWTGU�CPF�TGIWNCVKQPU��KPENWFKPI�TGIWNCVKQPU�HQT�JKIJ�INQDCN�YCTOKPI�RQVGPVKCN�
JKIJ�)92��ICUGU�
WUGF�KP�TGHTKIGTCVKQP�U[UVGOU�CPF�VJG�UGOKEQPFWEVQT�KPFWUVT[�����6JGUG�TGIWNCVKQPU�CRRN[�VQ�URGEKƂE�)*)U�
CPF�V[RGU�QH�GSWKROGPV�VJCV�ECP�DG�HQWPF�CETQUU�VJG�GEQPQO[��(QT�GZCORNG��JKIJ�)92�ICUGU�CTG�HQWPF�KP�
TGHTKIGTCVKQP�U[UVGOU�KP�NCTIG�HQQF�RTQEGUUKPI�RNCPVU�CPF�EJGOKECN�CPF�RGVTQEJGOKECN�HCEKNKVKGU��COQPI�QVJGTU����

6JG�5VCVG�JCU�CNUQ�CFQRVGF�VJG�ƂTUV�KP�VJG�YQTNF�GEQPQO[�YKFG�ECR�CPF�VTCFG�RTQITCO�VJCV�CRRNKGU�VQ�
CNN�NCTIG�KPFWUVTKCN�)*)�GOKVVGTU��KORQTVGF�GNGEVTKEKV[��CPF�HWGN�CPF�PCVWTCN�ICU�UWRRNKGTU��#U�FKUEWUUGF�KP�
%JCRVGTU���CPF����VJG�%CR�CPF�6TCFG�2TQITCO�KU�C�MG[�GNGOGPV�QH�%CNKHQTPKCoU�)*)�TGFWEVKQP�UVTCVGI[��6JG�

��� http://www.investopedia.com/articles/investing/011416/californias-economy-9-industries-driving-gdp-growth.asp
���� 7�5��&GRCTVOGPV�QH�%QOOGTEG��+PVGTPCVKQPCN�6TCFG�#FOKPKUVTCVKQP��������%CNKHQTPKC�'ZRQTVU��,QDU����(QTGKIP�+PXGUVOGPV�� 
 www.trade.gov/mas/ian/statereports/states/ca.pdf
���� .QY�G�EQCVKPIU�TGFWEG�VJG�GOKUUKXKV[��QT�JGCV�VTCPUHGT��HTQO�C�YKPFQY�VQ�KORTQXG�KVU�KPUWNCVKPI�RTQRGTVKGU�
���� %#4$��4GHTKIGTCPV�/CPCIGOGPV�2TQITCO��www.arb.ca.gov/cc/rmp/rmp.htm
���� 6JG�7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�
7�5��'2#��JCU�CNUQ�GPCEVGF�TGIWNCVKQPU�VQ�TGFWEG�J[FTQƃWQTQECTDQP�
*(%��GOKUUKQPU� 
� D[�RTQJKDKVKPI�JKIJ�)92�TGHTKIGTCPVU�KP�PGY�TGVCKN�HQQF�TGHTKIGTCVKQP�GSWKROGPV�CPF�KP�EJKNNGTU�WUGF�HQT�NCTIG�CKT�EQPFKVKQPKPI� 
� CRRNKECVKQPU��1P�VJG�KPVGTPCVKQPCN�NGXGN��VJG�'WTQRGCP�7PKQP�(�ICU�TGIWNCVKQPU�YGPV�KPVQ�GHHGEV�,CPWCT[����������6JQUG� 
� TGIWNCVKQPU�RTQJKDKV�JKIJ�)92�*(%U�KP�PGY�GSWKROGPV�CPF�TGSWKTG�C�ITCFWCN�RJCUGFQYP�KP�VJG�RTQFWEVKQP�CPF�KORQTV�QH�*(%U�� 
� #�UKOKNCT�*(%�RJCUGFQYP�VJCV�YQWNF�VCMG�RNCEG�INQDCNN[�YCU�VJG�UWDLGEV�QH�KPVGTPCVKQPCN�PGIQVKCVKQPU�FWTKPI�VJG�/QPVTGCN� 
� 2TQVQEQN�OGGVKPI�KP�4YCPFC�KP�1EVQDGT��������6JQUG�PGIQVKCVKQPU�TGUWNVGF�KP�CP�CITGGOGPV�VJCV�YKNN�RJCUG�FQYP�VJG�WUG�QH� 
� *(%U�CPF�RWV�VJG�YQTNF�QP�VTCEM�VQ�CXQKF�PGCTN[�����%�QH�YCTOKPI�D[������

Additional Documentation Attachment to Comment 2-F1 
Attachment C



71

%CR�CPF�6TCFG�2TQITCO�GUVCDNKUJGU�C�FGENKPKPI�NKOKV�QP�OCLQT�UQWTEGU�QH�)*)�GOKUUKQPU��CPF�KV�ETGCVGU�C�
RQYGTHWN�GEQPQOKE�KPEGPVKXG�HQT�OCLQT�KPXGUVOGPV�KP�ENGCPGT��OQTG�GHƂEKGPV�VGEJPQNQIKGU��6JG�%CR�CPF�
6TCFG�2TQITCO�CRRNKGU�VQ�GOKUUKQPU�VJCV�EQXGT�CDQWV����RGTEGPV�QH�VJG�5VCVGoU�)*)�GOKUUKQPU��%#4$�ETGCVGU�
CNNQYCPEGU�GSWCN�VQ�VJG�VQVCN�COQWPV�QH�RGTOKUUKDNG�GOKUUKQPU�
K�G���VJG�pECRq��QXGT�C�IKXGP�EQORNKCPEG�
RGTKQF��1PG�CNNQYCPEG�GSWCNU�QPG�OGVTKE�VQP�QH�)*)�GOKUUKQPU��(GYGT�CNNQYCPEGU�CTG�ETGCVGF�GCEJ�[GCT��VJWU�
VJG�CPPWCN�ECR�FGENKPGU�CPF�UVCVGYKFG�GOKUUKQPU�CTG�TGFWEGF�QXGT�VKOG��#P�KPETGCUKPI�CPPWCN�CWEVKQP�TGUGTXG�

QT�ƃQQT��RTKEG�HQT�CNNQYCPEGU�CPF�VJG�TGFWEVKQP�KP�CPPWCN�CNNQYCPEG�DWFIGVU�ETGCVGU�C�UVGCF[�CPF�UWUVCKPGF�
RTGUUWTG�HQT�EQXGTGF�GPVKVKGU�VQ�TGFWEG�VJGKT�)*)U��#NN�EQXGTGF�GPVKVKGU�KP�VJG�%CR�CPF�6TCFG�2TQITCO�CTG�
UVKNN�UWDLGEV�VQ�VJG�CKT�SWCNKV[�RGTOKV�NKOKVU�HQT�ETKVGTKC�CPF�VQZKE�CKT�RQNNWVCPVU�
6JG�%CR�CPF�6TCFG�2TQITCO�KU�FGUKIPGF�VQ�CEJKGXG�VJG�OQUV�EQUV�GHHGEVKXG�UVCVGYKFG�)*)�GOKUUKQPU�
TGFWEVKQPU��VJGTG�CTG�PQ�KPFKXKFWCN�QT�HCEKNKV[�URGEKƂE�)*)�GOKUUKQPU�TGFWEVKQPU�TGSWKTGOGPVU��'CEJ�GPVKV[�
EQXGTGF�D[�VJG�%CR�CPF�6TCFG�2TQITCO�JCU�C�EQORNKCPEG�QDNKICVKQP�VJCV�KU�UGV�D[�KVU�)*)�GOKUUKQPU�
QXGT�C�EQORNKCPEG�RGTKQF��CPF�GPVKVKGU�CTG�TGSWKTGF�VQ�OGGV�VJCV�EQORNKCPEG�QDNKICVKQP�D[�CESWKTKPI�CPF�
UWTTGPFGTKPI�CNNQYCPEGU�KP�CP�COQWPV�GSWCN�VQ�VJGKT�EQORNKCPEG�QDNKICVKQP��%QORCPKGU�ECP�CNUQ�OGGV�
C�NKOKVGF�RQTVKQP�QH�VJGKT�EQORNKCPEG�QDNKICVKQP�D[�CESWKTKPI�CPF�UWTTGPFGTKPI�QHHUGV�ETGFKVU��YJKEJ�CTG�
EQORNKCPEG�KPUVTWOGPVU�VJCV�CTG�DCUGF�QP�TKIQTQWUN[�XGTKƂGF�GOKUUKQPU�TGFWEVKQPU�VJCV�QEEWT�HTQO�RTQLGEVU�
QWVUKFG�VJG�UEQRG�QH�VJG�%CR�CPF�6TCFG�2TQITCO��.KMG�CNNQYCPEGU��GCEJ�QHHUGV�ETGFKV�KU�GSWCN�VQ�QPG�OGVTKE�
VQP�QH�)*)�GOKUUKQPU��6JG�RTQITCO�DGICP�KP�,CPWCT[������CPF�CEJKGXGF�C�PGCT�����RGTEGPV�EQORNKCPEG�TCVG�
HQT�VJG�ƂTUV�EQORNKCPEG�RGTKQF�
����s�������4GRQTVGF�CPF�XGTKƂGF�GOKUUKQPU�EQXGTGF�D[�VJG�%CR�CPF�6TCFG�
2TQITCO�JCXG�DGGP�DGNQY�VJG�ECR�VJTQWIJQWV�VJG�ƂTUV�[GCTU�QH�VJG�2TQITCO����

#NNQYCPEGU�CTG�KUUWGF�D[�%#4$�CPF�FKUVTKDWVGF�D[�HTGG�CNNQECVKQP�CPF�D[�UCNG�CV�CWEVKQPU��%#4$�CNUQ�RTQXKFGU�
HQT�HTGG�CNNQECVKQP�VQ�UQOG�GPVKVKGU�EQXGTGF�D[�VJG�2TQITCO�VQ�CFFTGUU�RQVGPVKCN�VTCFG�GZRQUWTG�FWG�VQ�VJG�
EQUV�QH�EQORNKCPEG�YKVJ�VJG�2TQITCO�CPF�CFFTGUU�EQPEGTPU�QH�TGNQECVKQP�QH�RTQFWEVKQP�QWV�QH�UVCVG�CPF�
TGUWNVKPI�GOKUUKQPU�NGCMCIG��1HHUGV�ETGFKVU�CTG�KUUWGF�D[�%#4$�VQ�SWCNKH[KPI�QHHUGV�RTQLGEVU��5GEQPFCT[�
OCTMGVU�GZKUV�YJGTG�CNNQYCPEGU�CPF�QHHUGV�ETGFKVU�OC[�DG�UQNF�CPF�VTCFGF�COQPI�%CR�CPF�6TCFG�2TQITCO�
RCTVKEKRCPVU��(CEKNKVKGU�OWUV�UWDOKV�CNNQYCPEGU�CPF�QHHUGVU�VQ�OCVEJ�VJGKT�CPPWCN�)*)�GOKUUKQPU��(CEKNKVKGU�
VJCV�GOKV�OQTG�)*)�GOKUUKQPU�OWUV�UWTTGPFGT�OQTG�CNNQYCPEGU�QT�QHHUGV�ETGFKVU��CPF�HCEKNKVKGU�VJCV�ECP�EWV�
VJGKT�GOKUUKQPU�PGGF�VQ�UWTTGPFGT�HGYGT�EQORNKCPEG�KPUVTWOGPVU��'PVKVKGU�JCXG�ƃGZKDKNKV[�VQ�EJQQUG�VJG�NQYGUV�
EQUV�CRRTQCEJ�VQ�CEJKGXKPI�RTQITCO�EQORNKCPEG��VJG[�OC[�RWTEJCUG�CNNQYCPEGU�CV�CWEVKQP��VTCFG�CNNQYCPEGU�
CPF�QHHUGV�ETGFKVU�YKVJ�QVJGTU��VCMG�UVGRU�VQ�TGFWEG�GOKUUKQPU�CV�VJGKT�QYP�HCEKNKVKGU��QT�WVKNK\G�C�EQODKPCVKQP�
QH�VJGUG�CRRTQCEJGU��2TQEGGFU�HTQO�VJG�UCNG�QH�5VCVG�QYPGF�CNNQYCPEGU�CV�CWEVKQP�CTG�RNCEGF�KPVQ�VJG�
)TGGPJQWUG�)CU�4GFWEVKQP�(WPF�
+V�KU�KORQTVCPV�VQ�PQVG�VJCV�YJKNG�VJG�%CR�CPF�6TCFG�2TQITCO�KU�FGUKIPGF�VQ�TGFWEG�)*)U�HQT�VJG�KPFWUVTKCN�
UGEVQT��VJGTG�CTG�TGEQOOGPFCVKQPU�HTQO�VJG�',#%�
QT�%QOOKVVGG��HQT�VJG�5VCVG�VQ�RWTUWG�OQTG�HCEKNKV[�
URGEKƂE�)*)�TGFWEVKQP�OGCUWTGU�VQ�CEJKGXG�RQVGPVKCN�NQECN�CKT�SWCNKV[�EQ�DGPGƂVU��CPF�#$�����FKTGEVU�%#4$�
VQ�RTKQTKVK\G�FKTGEV�TGFWEVKQPU�CV�NCTIG�UVCVKQPCT[�UQWTEGU��6JG�%QOOKVVGG�JCU�GZRTGUUGF�C�UVTQPI�RTGHGTGPEG�
VQ�HQTIQ�VJG�GZKUVKPI�%CR�CPF�6TCFG�2TQITCO�CPF�TGN[�QP�RTGUETKRVKXG�HCEKNKV[�NGXGN�TGIWNCVKQPU�
9G�CITGG�YKVJ�VJG�',#%�VJCV�OQTG�ECP�CPF�UJQWNF�DG�FQPG�VQ�TGFWEG�GOKUUKQPU�QH�ETKVGTKC�RQNNWVCPVU�CPF�
VQZKE�CKT�EQPVCOKPCPVU��6JGUG�RQNNWVCPVU�RQUG�CKT�SWCNKV[�CPF�TGNCVGF�JGCNVJ�KUUWGU�VQ�VJG�EQOOWPKVKGU�
CFLCEGPV�VQ�VJG�UQWTEGU�QH�KPFWUVTKCN�GOKUUKQPU��(WTVJGT��OCP[�QH�VJGUG�EQOOWPKVKGU�CTG�CNTGCF[�
FKUCFXCPVCIGF�CPF�DWTFGPGF�D[�C�XCTKGV[�QH�QVJGT�GPXKTQPOGPVCN�UVTGUUGU��#U�FGUETKDGF�KP�%JCRVGT����
JQYGXGT��VJGTG�KU�PQV�CNYC[U�C�FKTGEV�EQTTGNCVKQP�DGVYGGP�GOKUUKQPU�QH�)*)U��ETKVGTKC�RQNNWVCPVU��CPF�VQZKE�CKT�
EQPVCOKPCPVU��#NUQ��TGNCVKQPUJKRU�DGVYGGP�VJGUG�RQNNWVCPVU�CTG�EQORNGZ�YKVJKP�CPF�CETQUU�KPFWUVTKCN�UGEVQTU��
6JG�UQNWVKQP��VJGTGHQTG��KU�PQV�VQ�FQ�CYC[�YKVJ�QT�EJCPIG�VJG�TGIWNCVKQP�QH�)*)U�VJTQWIJ�VJG�%CR�CPF�6TCFG�
2TQITCO�VQ�CFFTGUU�VJGUG�NGIKVKOCVG�EQPEGTPU��KPUVGCF��EQPUKUVGPV�YKVJ�VJG�FKTGEVKQP�KP�#$�����CPF�#$������
5VCVG�CPF�NQECN�CIGPEKGU�OWUV�GXCNWCVG�CPF�KORNGOGPV�CFFKVKQPCN�OGCUWTGU�VJCV�FKTGEVN[�TGIWNCVG�CPF�TGFWEG�
GOKUUKQPU�QH�ETKVGTKC�CPF�VQZKE�CKT�RQNNWVCPVU�VJTQWIJ�QVJGT�RTQITCOU�

���� %#4$��������/CPFCVQT[�)TGGPJQWUG�)CU�'OKUUKQPU�4GRQTVKPI��www.arb.ca.gov/cc/reporting/ghg-rep/ghg-rep.htm
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Looking to the Future
6JKU�UGEVKQP�QWVNKPGU�VJG�JKIJ�NGXGN�QDLGEVKXGU�CPF�IQCNU�VQ�TGFWEG�)*)U�KP�VJKU�UGEVQT�

Goals
• +PETGCUG�GPGTI[�GHƂEKGPE[�
• 4GFWEG�HQUUKN�HWGN�WUG�
• 2TQOQVG�CPF�UWRRQTV�KPFWUVT[�VJCV�RTQXKFGU�RTQFWEVU�CPF�ENGCP� 
� VGEJPQNQI[�PGGFGF�VQ�CEJKGXG�VJG�5VCVGoU�ENKOCVG�IQCNU�
• %TGCVG�OCTMGV�UKIPCNU�HQT�NQY�ECTDQP�KPVGPUKV[�RTQFWEVU�
• /CZKOK\G�CKT�SWCNKV[�EQ�DGPGƂVU�
• 5WRRQTV�C�TGUKNKGPV�NQY�ECTDQP�GEQPQO[�CPF�UVTQPI�LQD�HQTEG�
• /CMG�%CNKHQTPKC�VJG�GRKEGPVGT�HQT�TGUGCTEJ��FGXGNQROGPV��CPF�FGRNQ[OGPV� 
� QH�VGEJPQNQI[�PGGFGF�VQ�CEJKGXG�C�PGCT�\GTQ�ECTDQP�HWVWTG�
• +PETGCUG�KP�5VCVG�TGE[ENKPI�OCPWHCEVWTKPI�

Cross-Sector Interactions
6JGTG�CTG�ENGCT��FKTGEV�TGNCVKQPUJKRU�DGVYGGP�VJG�KPFWUVTKCN�UGEVQT�CPF�QVJGT�UGEVQTU�VJCV�IQ�DG[QPF�VJG�
GEQPQOKE�UWRRQTV�VJCV�C�UVTQPI�GEQPQO[�RTQXKFGU��(QT�KPUVCPEG��VJKU�UGEVQT�EQWNF�KPETGCUG�KVU�WUG�QH�
TGPGYCDNG�HWGNU�UWEJ�CU�DKQOGVJCPG��YJKEJ�YQWNF�DG�UQWTEGF�HTQO�NCPFƂNNU�QT�FCKTKGU��#FFKVKQPCNN[��UQOG�
KPFWUVTKGU�EQWNF�UJKHV�HTQO�TCY�OCVGTKCNU�VQ�TGE[ENGF�OCVGTKCNU�VQ�TGFWEG�YCUVG�CPF�TGFWEG�)*)�GOKUUKQPU�
CUUQEKCVGF�YKVJ�RTQEGUUKPI�QH�TCY�OCVGTKCNU��(WTVJGT��CFFTGUUKPI�GPGTI[�GHƂEKGPE[�EQWNF�TGFWEG�QPUKVG�
JGCVKPI��YCVGT��CPF�HWGN�FGOCPF��/QTGQXGT��UWRRQTVKPI�OCUU�VTCPUKV�QT�TKFG�UJCTG�RTQITCOU�HQT�GORNQ[GGU�
YQWNF�TGFWEG�8/6��(KPCNN[��WRITCFKPI�GZKUVKPI�HCEKNKVKGU�QT�TGRWTRQUKPI�GZKUVKPI�KPHTCUVTWEVWTG�KPUVGCF�QH�
EQPUVTWEVKPI�PGY�HCEKNKVKGU�QT�KPHTCUVTWEVWTG�YQWNF�UWRRQTV�NCPF�EQPUGTXCVKQP�CPF�UOCTV�ITQYVJ�IQCNU�

E"orts to Reduce Greenhouse Gases
6JG�OGCUWTGU�DGNQY�KPENWFG�UQOG�TGSWKTGF�CPF�PGY�RQVGPVKCN�OGCUWTGU�VQ�JGNR�CEJKGXG�VJG�5VCVGoU������
VCTIGV�CPF�VQ�UWRRQTV�VJG�JKIJ�NGXGN�QDLGEVKXGU�HQT�VJKU�UGEVQT��5QOG�OGCUWTGU�OC[�DG�FGUKIPGF�VQ�FKTGEVN[�
CFFTGUU�)*)�TGFWEVKQPU��YJKNG�QVJGTU�OC[�TGUWNV�KP�)*)�TGFWEVKQPU�CU�C�EQ�DGPGƂV�

Ongoing and Proposed Measures
• #V�VJG�1EVQDGT������CPPWCN�/QPVTGCN�2TQVQEQN�/GGVKPI�QH�2CTVKGU�KP�-KICNK��4YCPFC�� 
� CP�KPVGTPCVKQPCN�COGPFOGPV�VQ�INQDCNN[�RJCUG�FQYP�*(%�RTQFWEVKQP�YCU�CITGGF�WRQP� 
� D[�OQTG�VJCP�����EQWPVTKGU��&GRGPFKPI�QP�VJG�NGXGN�QH�HWVWTG�*(%�GOKUUKQPU�TGFWEVKQPU� 
� GZRGEVGF�HQT�%CNKHQTPKC�HTQO�VJG�-KICNK�#ITGGOGPV��%CNKHQTPKC�OC[�CNUQ��
���EQPUKFGT�RNCEKPI� 
� TGUVTKEVKQPU�QP�VJG�UCNG�QT�FKUVTKDWVKQP�QH�TGHTKIGTCPVU�YKVJ�C�)92� ��������CPF�
���EQPUKFGT� 
� RTQJKDKVKPI�TGHTKIGTCPVU�YKVJ�C�)92� ������KP�PGY�UVCVKQPCT[�TGHTKIGTCVKQP�GSWKROGPV� 
� CPF�TGHTKIGTCPVU�YKVJ�C�)92� ������HQT�PGY�UVCVKQPCT[�CKT�EQPFKVKQPKPI�GSWKROGPV��#V� 
� VJG�VKOG�VJG�5.%2�5VTCVGI[�YCU�ƂPCNK\GF��7�5��'2#�YCU�GZRGEVGF�VQ�EQPVKPWG�KORNGOGPVKPI� 
� EGTVCKP�*(%�TGFWEVKQPU�WPFGT�KVU�5KIPKƂECPV�0GY�#NVGTPCVKXGU�2QNKE[�
50#2���4GEGPV� 
� NKVKICVKQP�OC[�TGUWNV�KP�%#4$�KORNGOGPVKPI�UKOKNCT�OGCUWTGU�CU�UVCVG�NCY�KPUVGCF�
• &GXGNQR�C�TGIWNCVQT[�OQPKVQTKPI��TGRQTVKPI��XGTKƂECVKQP��CPF�KORNGOGPVCVKQP� 
� OGVJQFQNQI[�HQT�VJG�KORNGOGPVCVKQP�QH�ECTDQP�ECRVWTG�CPF�UGSWGUVTCVKQP�RTQLGEVU�
• +ORNGOGPV�VJG�%#4$�4GIWNCVKQP�HQT�)TGGPJQWUG�)CU�'OKUUKQP�5VCPFCTFU�HQT�%TWFG�1KN�CPF�0CVWTCN� 
� )CU�(CEKNKVKGU�VQ�TGFWEG�HWIKVKXG�OGVJCPG�GOKUUKQPU�HTQO�UVQTCIG�CPF�FKUVTKDWVKQP�KPHTCUVTWEVWTG�

Sector Measures
• +ORNGOGPV�VJG�RQUV������%CR�CPF�6TCFG�2TQITCO�
• %QPVKPWG�CPF�UVTCVGIKECNN[�GZRCPF�TGUGCTEJ�CPF�FGXGNQROGPV�GHHQTVU�VQ�KFGPVKH[��GXCNWCVG�� 
� CPF�JGNR�FGRNQ[�KPPQXCVKXG�UVTCVGIKGU�VJCV�TGFWEG�)*)�GOKUUKQPU�KP�VJG�KPFWUVTKCN�UGEVQT�
• 2TQOQVG�RTQEWTGOGPV�RQNKEKGU�VJCV�RTKQTKVK\G�NQY�ECTDQP�RTQFWEVKQP�VQ� 
� FGNKXGT[�QRVKQPU��KPENWFKPI�CV�VJG�5VCVG�CPF�NQECN�IQXGTPOGPV�NGXGNU�
• +FGPVKH[�CPF�TGOQXG�DCTTKGTU�VQ�GZKUVKPI�ITCPV�HWPFKPI�HQT� 
� QPUKVG�ENGCP�VGEJPQNQI[�QT�GHƂEKGPE[�WRITCFGU�
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Potential Additional Actions
6JG�CEVKQPU�DGNQY�JCXG�VJG�RQVGPVKCN�VQ�TGFWEG�)*)U�CPF�EQORNGOGPV�VJG�OGCUWTGU�CPF�RQNKEKGU�KFGPVKƂGF�
KP�%JCRVGT����6JGUG�CTG�KPENWFGF�VQ�URWT�VJKPMKPI�CPF�GZRNQTCVKQP�QH�KPPQXCVKQP�VJCV�OC[�JGNR�VJG�5VCVG�
CEJKGXG�KVU�NQPI�VGTO�ENKOCVG�IQCNU��+V�KU�CPVKEKRCVGF�VJCV�VJGTG�YKNN�DG�YQTMUJQRU�CPF�QVJGT�UVCMGJQNFGT�
HQTWOU�KP�VJG�[GCTU�HQNNQYKPI�ƂPCNK\CVKQP�QH�VJG�5EQRKPI�2NCP�VQ�GZRNQTG�VJGUG�RQVGPVKCN�CEVKQPU�

• (WTVJGT�FGRNQ[�HWGN�EGNNU�VJCV�WUG�TGPGYCDNG�HWGNU�QT�VJQUG�VJCV�IGPGTCVG� 
� GNGEVTKEKV[�VJCV�KU�NGUU�ECTDQP�KPVGPUKXG�VJCP�VJG�ITKF�
• &GETGCUG�WUCIG�QH�HQUUKN�PCVWTCN�ICU�VJTQWIJ�C�EQODKPCVKQP�QH�GHƂEKGPE[�� 
� HWGN�UYKVEJKPI��CPF�VJG�FGXGNQROGPV�CPF�WUG�QH�TGPGYCDNG�ICU�
• 2CTVPGT�YKVJ�%CNKHQTPKCoU�NQECN�CKT�FKUVTKEVU�VQ�GHHGEVKXGN[�WUG�$#4%6�VQ�CEJKGXG� 
� CKT�SWCNKV[�CPF�)*)�TGFWEVKQP�EQ�DGPGƂVU�CV�NCTIG�KPFWUVTKCN�UQWTEGU�
• 'XCNWCVG�VJG�RQVGPVKCN�HQT�CPF�RTQOQVG�GNGEVTKƂECVKQP�HQT�KPFWUVTKCN�UVCVKQPCT[� 
� UQWTEGU�YJQUG�OCKP�GOKUUKQPU�CTG�QPUKVG�PCVWTCN�ICU�EQODWUVKQP�
• +FGPVKH[�PGY�HWPFKPI�HQT�ITCPVU�CPF�VCTKHH�QRRQTVWPKVKGU�HQT�QPUKVG�ENGCP�VGEJPQNQI[��GHƂEKGPE[� 
� WRITCFGU��FKGUGN�IGPGTCVQT�TGRNCEGOGPV��QT�TGE[ENKPI�OCPWHCEVWTKPI�VGEJPQNQI[�
• &GXGNQR�CP�KPEGPVKXG�RTQITCO�VQ�KPUVCNN�NQY�)92�TGHTKIGTCVKQP�U[UVGOU�KP�TGVCKN�HQQF�UVQTGU�
• 'XCNWCVG�CPF�FGUKIP�CFFKVKQPCN�OGEJCPKUOU�VQ�HWTVJGT�OKPKOK\G�GOKUUKQPU� 
� NGCMCIG�KP�VJG�%CR�CPF�6TCFG�2TQITCO�
G�I���DQTFGT�ECTDQP�CFLWUVOGPV��

Transportation Sustainability

%CNKHQTPKCoU�RQRWNCVKQP�KU�RTQLGEVGF�VQ�ITQY�VQ����OKNNKQP�RGQRNG�D[�������*QY�CPF�YJGTG�VJG�5VCVG�ITQYU�YKNN�
JCXG�KORQTVCPV�KORNKECVKQPU�HQT�CNN�UGEVQTU�QH�VJG�GEQPQO[��GURGEKCNN[�VJG�VTCPURQTVCVKQP�UGEVQT��5WRRQTVKPI�
VJKU�ITQYVJ�YJKNG�EQPVKPWKPI�VQ�RTQVGEV�VJG�GPXKTQPOGPV��FGXGNQRKPI�NKXCDNG�CPF�XKDTCPV�EQOOWPKVKGU��CPF�
ITQYKPI�VJG�GEQPQO[�KU�FGRGPFGPV�QP�VTCPUKVKQPKPI�VJG�5VCVGoU�VTCPURQTVCVKQP�U[UVGO�VQ�QPG�RQYGTGF�
D[�<'8U�
KPENWFKPI�2*'8U��$'8U��CPF�(%'8U��CPF�NQY�ECTDQP�HWGNU��+V�OWUV�CNUQ�QHHGT�QVJGT�CVVTCEVKXG�CPF�
EQPXGPKGPV�NQY�ECTDQP�VTCPURQTVCVKQP�EJQKEGU��KPENWFKPI�UCHG�YCNMKPI�CPF�DKE[ENKPI��CU�YGNN�CU�SWCNKV[�RWDNKE�
VTCPURQTVCVKQP��+PXGUVOGPVU�UJQWNF�EQPUKFGT�%CNKHQTPKCoU�FKXGTUG�EQOOWPKVKGU�CPF�RTQXKFG�CEEGUUKDNG�CPF�
ENGCP�VTCXGN�QRVKQPU�VQ�CNN�YJKNG�FTCUVKECNN[�TGFWEKPI�TGNKCPEG�QP�NKIJV�FWV[�EQODWUVKQP�XGJKENGU�
6JG�VTCPURQTVCVKQP�U[UVGO�KP�%CNKHQTPKC�OQXGU�RGQRNG�DGVYGGP�JQOG��YQTM��UEJQQN��UJQRRKPI��TGETGCVKQP��
CPF�QVJGT�FGUVKPCVKQPU��CPF�EQPPGEVU�RQTVU��KPFWUVT[��TGUKFGPVKCN�EQOOWPKVKGU��EQOOGTEKCN�EGPVGTU��
GFWECVKQPCN�HCEKNKVKGU��CPF�PCVWTCN�YQPFGTU�����%CNKHQTPKCoU�XCUV�VTCPURQTVCVKQP�U[UVGO�KPENWFGU�TQCFU�CPF�
JKIJYC[U�VQVCNKPI�OQTG�VJCP���������OKNGU�CPF�XCNWGF�CV�CRRTQZKOCVGN[������VTKNNKQP������VTCPUKV�CIGPEKGU������
RWDNKE�WUG�CKTRQTVU�����OCLQT�RQTVU��CPF�VJG�PCVKQPoU�ƂTUV�JKIJ�URGGF�TCKN�U[UVGO��PQY�WPFGT�EQPUVTWEVKQP���� 
6TCPURQTVCVKQP�KPHTCUVTWEVWTG�CNUQ�KPENWFGU�UKFGYCNMU��DKE[ENG�RCVJU��RCTMKPI��VTCPUKV�UVCVKQPU�CPF�UJGNVGTU��
UVTGGV�VTGGU�CPF�NCPFUECRKPI��UKIPCIG��NKIJVKPI��CPF�QVJGT�GNGOGPVU�VJCV�CHHGEV�VJG�EQPXGPKGPEG��UCHGV[��CPF�
CEEGUUKDKNKV[�QH�VTCPURQTVCVKQP�EJQKEGU��+PETGCUKPIN[��VGEJPQNQIKGU�UWEJ�CU�TGCN�VKOG��YGD��CPF�OQDKNG�GPCDNGF�
VTKR�RNCPPKPI�CPF�TKFG�UQWTEKPI�UGTXKEGU�CTG�EJCPIKPI�JQY�RGQRNG�VTCXGN��+P�VJG�PGCT�HWVWTG��CWVQOCVGF�CPF�
EQPPGEVGF�XGJKENGU��CPF�WPOCPPGF�CGTKCN�U[UVGOU�
G�I���FTQPGU��CTG�GZRGEVGF�VQ�DG�RCTV�QH�QWT�VTCPURQTVCVKQP�
NCPFUECRG�CPF�VQ�VTCPUHQTO�VJG�YC[�VJCV�RGQRNG�CPF�HTGKIJV�CTG�VTCPURQTVGF��4GURQPUKDKNKV[�HQT�VJG�
VTCPURQTVCVKQP�U[UVGO�KU�URTGCF�CETQUU�5VCVG��TGIKQPCN��CPF�NQECN�NGXGNU�
6JTQWIJ�GHHGEVKXG�RQNKE[�FGUKIP��VJG�5VCVG�JCU�CP�QRRQTVWPKV[�VQ�IWKFG�VGEJPQNQI[�VTCPUHQTOCVKQP�CPF�
KPƃWGPEG�KPXGUVOGPV�FGEKUKQPU�YKVJ�C�XKGY�VQ�OKVKICVG�ENKOCVG�CPF�GPXKTQPOGPVCN�KORCEVU�YJKNG�RTQOQVKPI�
GEQPQOKE�QRRQTVWPKVKGU�CPF�EQOOWPKV[�JGCNVJ�CPF�UCHGV[��6JG�PGVYQTM�QH�VTCPURQTVCVKQP�VGEJPQNQI[�CPF�
KPHTCUVTWEVWTG��KP�VWTP��UJCRGU�CPF�KU�UJCRGF�D[�FGXGNQROGPV�CPF�NCPF�WUG�RCVVGTPU�VJCV�ECP�GKVJGT�UWRRQTV�
QT�FGVTCEV�HTQO�C�OQTG�UWUVCKPCDNG��NQY�ECTDQP��OWNVK�OQFCN�VTCPURQTVCVKQP�HWVWTG��5VTCVGIKGU�VQ�TGFWEG�
)*)�GOKUUKQPU�HTQO�VJG�VTCPURQTVCVKQP�UGEVQT��VJGTGHQTG��OWUV�CEVKXGN[�CFFTGUU�PQV�QPN[�KPHTCUVTWEVWTG�CPF�
VGEJPQNQI[��DWV�CNUQ�EQQTFKPCVGF�UVTCVGIKGU�VQ�CEJKGXG�FGXGNQROGPV��EQPUGTXCVKQP��CPF�NCPF�WUG�RCVVGTPU�VJCV�
CNKIP�YKVJ�VJG�5VCVGoU�)*)�CPF�QVJGT�RQNKE[�IQCNU�
6TCPURQTVCVKQP�CNUQ�GPCDNGU�VJG�OQXGOGPV�QH�HTGKIJV�UWEJ�CU�HQQF��DWKNFKPI�OCVGTKCNU��CPF�QVJGT�EQPUWOCDNG�
RTQFWEVU��CU�YGNN�CU�YCUVG�CPF�TGE[ENCDNGU��6JG�%CNKHQTPKC�HTGKIJV�U[UVGO�KPENWFGU�O[TKCF�GSWKROGPV�CPF�

���� %CNVTCPU��%CNKHQTPKC�6TCPURQTVCVKQP�2NCP�������(GDTWCT[������
��� Ibid.
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HCEKNKVKGU�����CPF�KU�VJG�OQUV�GZVGPUKXG��EQORNGZ��CPF�KPVGTEQPPGEVGF�U[UVGO�KP�VJG�EQWPVT[��YKVJ�CRRTQZKOCVGN[�
����DKNNKQP�VQPU�QH�HTGKIJV�XCNWGF�CV������VTKNNKQP�UJKRRGF�KP������VQ��VJTQWIJ��CPF�YKVJKP�%CNKHQTPKC�����(TGKIJV�
FGRGPFGPV�KPFWUVTKGU�CEEQWPVGF�HQT�QXGT������DKNNKQP�QH�%CNKHQTPKCoU�)&2�CPF�QXGT���OKNNKQP�%CNKHQTPKC�LQDU� 
KP���������, ���

6TCPURQTVCVKQP�JCU�C�RTQHQWPF�CPF�XCTKGF�KORCEV�QP�KPFKXKFWCNU�CPF�EQOOWPKVKGU��KPENWFKPI�DGPGƂVU�UWEJ�CU�
GEQPQOKE�ITQYVJ��ITGCVGT�CEEGUUKDKNKV[��CPF�VTCPURQTV�TGNCVGF�RJ[UKECN�CEVKXKV[��CPF�CFXGTUG�EQPUGSWGPEGU�
UWEJ�CU�)*)�GOKUUKQPU��UOQI�HQTOKPI�CPF�VQZKE�CKT�RQNNWVCPVU��VTCHƂE�EQPIGUVKQP��CPF�UGFGPVCT[�DGJCXKQTU��
6JG�UGEVQT�KU�VJG�NCTIGUV�GOKVVGT�QH�)*)�GOKUUKQPU�KP�%CNKHQTPKC��#KT�RQNNWVKQP�HTQO�VCKNRKRG�GOKUUKQPU�
EQPVTKDWVGU�VQ�TGURKTCVQT[�CKNOGPVU��ECTFKQXCUEWNCT�FKUGCUG��CPF�GCTN[�FGCVJ��YKVJ�FKURTQRQTVKQPCVG�KORCEVU�
QP�XWNPGTCDNG�RQRWNCVKQPU�UWEJ�CU�EJKNFTGP��VJG�GNFGTN[��VJQUG�YKVJ�GZKUVKPI�JGCNVJ�EQPFKVKQPU�
G�I���EJTQPKE�
QDUVTWEVKXG�RWNOQPCT[�FKUGCUG��QT�%12&���NQY�KPEQOG�EQOOWPKVKGU��CPF�EQOOWPKVKGU�QH�EQNQT����, 189, 190, 191, 

192�+ORQTVCPVN[��VTCPURQTVCVKQP�EQUVU�CTG�CNUQ�C�OCLQT�RQTVKQP�QH�OQUV�%CNKHQTPKCPoU�JQWUGJQNF�DWFIGVU���� 
#FFKVKQPCNN[��FGRGPFGPEG�QP�ECTU�JCU�C�FKTGEV�KORCEV�QP�NGXGNU�QH�RJ[UKECN�CEVKXKV[��YJKEJ�KU�ENQUGN[�NKPMGF�VQ�
OWNVKRNG�CFXGTUG�JGCNVJ�QWVEQOGU�
(QTVWPCVGN[��OCP[�OGCUWTGU�VJCV�TGFWEG�VTCPURQTVCVKQP�UGEVQT�)*)�GOKUUKQPU�UKOWNVCPGQWUN[�RTGUGPV�
QRRQTVWPKVKGU�VQ�DQNUVGT�VJG�GEQPQO[��GPJCPEG�RWDNKE�JGCNVJ��TGXKVCNK\G�FKUCFXCPVCIGF�EQOOWPKVKGU��
UVTGPIVJGP�TGUKNKGPEG�VQ�FKUCUVGTU�CPF�EJCPIKPI�ENKOCVG��CPF�KORTQXG�%CNKHQTPKCPUo�CDKNKV[�VQ�EQPXGPKGPVN[�
CEEGUU�FCKN[�FGUVKPCVKQPU�CPF�PCVWTG��6JGUG�QRRQTVWPKVKGU�CTG�RCTVKEWNCTN[�KORQTVCPV�HQT�VJQUG�YJQ�CTG�PQV�
CDNG�VQ��QT�ECPPQV�CHHQTF�VQ��FTKXG��+P�CFFKVKQP��C�ITQYKPI�OCTMGV�FGOCPF�HQT�YCNMCDNG��DKMGCDNG��CPF�VTCPUKV�
CEEGUUKDNG�EQOOWPKVKGU�RTGUGPVU�C�UKIPKƂECPV�QRRQTVWPKV[�VQ�UJKHV�%CNKHQTPKCoU�VTCPURQTVCVKQP�U[UVGOU�VQYCTF�
C�NQYGT�ECTDQP�HWVWTG�YJKNG�TGCNK\KPI�UKIPKƂECPV�RWDNKE�JGCNVJ�DGPGƂVU�VJTQWIJ�KPETGCUGF�NGXGNU�QH�RJ[UKECN�
CEVKXKV[�
G�I���YCNMKPI�CPF�DKE[ENKPI���+P�HCEV��VTCPURQTV�TGNCVGF�RJ[UKECN�CEVKXKV[�EQWNF�TGUWNV�KP�TGFWEKPI�TKUMU�
HTQO�EJTQPKE�FKUGCUGU�UWEJ�CU�ECTFKQXCUEWNCT�FKUGCUG��FKCDGVGU��EGTVCKP�ECPEGTU��CPF�OQTG��VQ�UWEJ�CP�GZVGPV�
VJCV�KV�YQWNF�TCPM�COQPI�VJG�VQR�RWDNKE�JGCNVJ�CEEQORNKUJOGPVU�KP�OQFGTP�JKUVQT[��CPF�JGNR�VQ�TGFWEG�VJG�
DKNNKQPU�QH�FQNNCTU�%CNKHQTPKC�URGPFU�GCEJ�[GCT�VQ�VTGCV�EJTQPKE�FKUGCUGU��,WUV�CU�%CNKHQTPKC�YCU�VJG�ƂTUV�VQ�
OKVKICVG�VJG�EQPVTKDWVKQP�QH�ECTU�CPF�VTWEMU�VQ�WTDCP�UOQI��KV�KU�NGCFKPI�VJG�YC[�VQYCTF�C�ENGCP��NQY�ECTDQP��
JGCNVJ[��KPVGTEQPPGEVGF��CPF�GSWKVCDNG�VTCPURQTVCVKQP�U[UVGO�
%QPVKPWKPI�VQ�CFXCPEG�VJG�UKIPKƂECPV�RTQITGUU�CNTGCF[�WPFGTYC[�KP�VJG�CTGCU�QH�XGJKENG�CPF�HWGN�VGEJPQNQI[�KU�
ETKVKECN�VQ�VJG�VTCPURQTVCVKQP�UGEVQT�UVTCVGI[�CPF�VQ�TGFWEKPI�)*)�GOKUUKQPU�KP�VJG�VTCPURQTVCVKQP�UGEVQT��6JG�
TCRKF�VGEJPQNQIKECN�CPF�DGJCXKQTCN�EJCPIGU�WPFGTYC[�YKVJ�CWVQOCVGF�CPF�EQPPGEVGF�XGJKENGU��WPOCPPGF�
CGTKCN�U[UVGOU��CPF�TKFG�UQWTEKPI�UGTXKEGU�CTG�TGFGƂPKPI�VJG�VTCPURQTVCVKQP�UGEVQT��CPF�UJQWNF�DG�RCTV�QH�
VJG�UQNWVKQP�HQT�C�NQYGT�ECTDQP�VTCPURQTVCVKQP�UGEVQT��+V�KU�ETKVKECN�VQ�UWRRQTV�CPF�CEEGNGTCVG�RTQITGUU�QP�
VTCPUKVKQPKPI�VQ�C�\GTQ�ECTDQP�VTCPURQTVCVKQP�U[UVGO��YJKNG�GPUWTKPI�8/6�TGFWEVKQPU�CTG�UVKNN�CEJKGXGF��6JG�
ITQYKPI�UGXGTKV[�QH�ENKOCVG�KORCEVU��RGTUKUVGPV�RWDNKE�JGCNVJ�KORCEVU�CPF�EQUVU�HTQO�CKT�RQNNWVKQP����  
CPF�TCRKF�VGEJPQNQI[�RTQITGUU�VJCV�UWRRQTVU�VJG�GZRGEVCVKQP�VJCV�EQUV�RCTKV[�DGVYGGP�UQOG�<'8U�CPF�
EQORCTCDNG�KPVGTPCN�EQODWUVKQP�XGJKENGU�YKNN�DG�CVVCKPGF�KP�C�HGY�[GCTU��WPFGTUEQTGU�VJG�PGGF�HQT�HWTVJGT�

���� 6JG�HTGKIJV�U[UVGO�KPENWFGU�VTWEMU��QEGCP�IQKPI�XGUUGNU��NQEQOQVKXGU��CKTETCHV��VTCPURQTV�TGHTKIGTCVKQP�WPKVU��EQOOGTEKCN� 
� JCTDQTETCHV�CPF�ECTIQ�JCPFNKPI��KPFWUVTKCN�CPF�ITQWPF�UGTXKEG�GSWKROGPV�WUGF�VQ�OQXG�HTGKIJV�CV�UGCRQTVU��CKTRQTVU��DQTFGT� 
� ETQUUKPIU��TCKN[CTFU��YCTGJQWUGU��CPF�FKUVTKDWVKQP�EGPVGTU�
���� 7�5��&GRCTVOGPV�QH�6TCPURQTVCVKQP��$WTGCW�QH�6TCPURQTVCVKQP�5VCVKUVKEU�CPF�(GFGTCN�*KIJYC[�#FOKPKUVTCVKQP�� 
� (TGKIJV�#PCN[UKU�(TCOGYQTM��8�����������
���� 7�5��&GRCTVOGPV�QH�%QOOGTEG��$WTGCW�QH�'EQPQOKE�#PCN[UKU��4GIKQPCN�'EQPQOKE�#EEQWPVU��#XCKNCDNG�CV�� 
 www.bea.gov/regional/index.htm��CEEGUUGF�/CTEJ����������
���� 5VCVG�QH�%CNKHQTPKC�'ORNQ[OGPV�&GXGNQROGPV�&GRCTVOGPV��.CDQT�/CTMGV�+PHQTOCVKQP�D[�%CNKHQTPKC�)GQITCRJKE�#TGCU�� 
� #XCKNCDNG�CV��www.labormarketinfo.edd.ca.gov/geography/lmi-by-geography.html��CEEGUUGF�/CTEJ����������
���� %#4$��/C[�������/QDKNG�5QWTEG�5VTCVGI[��#XCKNCDNG�CV��www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf
���� *QGM��)���-TKUJPCP��4��/���$GGNGP��4���2GVGTU��#���1UVTQ��$���$TWPGMTGGH��$���CPF�-CWHOCP��,��&��������.QPI�VGTO�CKT�RQNNWVKQP� 
� GZRQUWTG�CPF�ECTFKQ�TGURKTCVQT[�OQTVCNKV[��C�TGXKGY��'PXKTQPOGPVCN�*GCNVJ����
������
���� (TKGFOCP��/��5���-��'��2QYGNN��.��*WVYCIPGT��.��/��)TCJCO��CPF�9��)��6GCIWG��������p+ORCEV�QH�EJCPIGU�KP�VTCPURQTVCVKQP�CPF� 
� EQOOWVKPI�DGJCXKQTU�FWTKPI�VJG������5WOOGT�1N[ORKE�)COGU�KP�#VNCPVC�QP�CKT�SWCNKV[�CPF�EJKNFJQQF�CUVJOC�q�,#/#����
���� 
� ���s����
���� $GNN��/��.���CPF�-��'DKUW��������p'PXKTQPOGPVCN�KPGSWCNKV[�KP�GZRQUWTGU�VQ�CKTDQTPG�RCTVKEWNCVG�OCVVGT�EQORQPGPVU�KP�VJG�7PKVGF� 
� 5VCVGU�q�'PXKTQPOGPVCN�*GCNVJ�2GTURGEVKXGU����
����������
���� /QTGNNQ�(TQUEJ��4���/��<WM��/��,GTTGVV��$��5JCOCUWPFGT��CPF�#��&��-[NG��������p7PFGTUVCPFKPI�VJG�EWOWNCVKXG�KORCEVU�QH� 
� KPGSWCNKVKGU�KP�GPXKTQPOGPVCN�JGCNVJ��KORNKECVKQPU�HQT�RQNKE[�q�*GCNVJ�#HHCKTU���
�������s����
���� *��6��+PFGZ�YGDUKVG��htaindex.cnt.org/
���� (QT�GZCORNG��C�TGEGPV�TGRQTV�D[�VJG�#OGTKECP�.WPI�#UUQEKCVKQP�GUVKOCVGU�VJG�EQUVU�QH�ENKOCVG�CPF�CKT�RQNNWVKQP�HTQO�RCUUGPIGT� 
� XGJKENGU�KP�%CNKHQTPKC�VQ�DG�����DKNNKQP�CPPWCNN[��*QNOGU�)GP��$��CPF�9��$CTTGVV��������%NGCP�#KT�(WVWTG�s�*GCNVJ�CPF�%NKOCVG� 
� $GPGƂVU�QH�<GTQ�'OKUUKQP�8GJKENGU��#OGTKECP�.WPI�#UUQEKCVKQP�KP�%CNKHQTPKC��1EVQDGT��
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CEVKQP�QP�<'8U��6JGTGHQTG��%#4$�KU�UKIPCNKPI�VJG�PGGF�HQT�CFFKVKQPCN�RQNKE[�CPF�VGEJPKECN�UWRRQTV�QP�
UVTCVGIKGU�VQ�OQXG�VQYCTF�C�IQCN�QH�CEJKGXKPI�����RGTEGPV�<'8�UCNGU�KP�VJG�NKIJV�FWV[�XGJKENG�UGEVQT��#WUVTKC��
)GTOCP[��+PFKC��0GVJGTNCPFU��CPF�0QTYC[�CTG�CNN�VCMKPI�UVGRU�VQ��QT�JCXG�KPFKECVGF�C�FGUKTG�VQ��OQXG�VQ�����
RGTEGPV�<'8�UCNGU�KP�VJG�����s�����VKOG�HTCOG�
+P�CFFKVKQP��RQNKEKGU�VJCV�OCZKOK\G�VJG�KPVGITCVKQP�QH�GNGEVTKƂGF�TCKN�CPF�VTCPUKV�VQ�KORTQXG�TGNKCDKNKV[�CPF�VTCXGN�
VKOGU��KPETGCUG�CEVKXG�VTCPURQTVCVKQP�UWEJ�CU�YCNMKPI�CPF�DKE[ENKPI��GPEQWTCIG�WUG�QH�UVTGGVU�HQT�OWNVKRNG�OQFGU�
QH�VTCPURQTVCVKQP��KORTQXG�HTGKIJV�GHƂEKGPE[�CPF�KPHTCUVTWEVWTG�FGXGNQROGPV��CPF�UJKHV�FGOCPF�VQ�NQY�ECTDQP�
OQFGU�YKNN�PGGF�VQ�RNC[�C�ITGCVGT�TQNG�CU�%CNKHQTPKC�UVTKXGU�VQ�CEJKGXG�KVU������CPF������ENKOCVG�VCTIGVU����

6JG�5VCVGoU�TCKN�OQFGTPK\CVKQP�RTQITCO�JCU�KFGPVKƂGF�ETKVKECN�GNGOGPVU�QH�VJG�TCKN�PGVYQTM�YJGTG�
KORTQXGOGPVU��GKVJGT�KP�VKOKPI�QH�UGTXKEG�QT�KPHTCUVTWEVWTG��RTQXKFG�DGPGƂVU�CETQUU�VJG�GPVKTG�UVCVGYKFG�
PGVYQTM��HWTVJGTKPI�VJG�CVVTCEVKXGPGUU�QH�TCKN�HQT�C�TCPIG�QH�VTKR�FKUVCPEGU�����6JG�5VCVG�CNUQ�WUGU�VJG�6TCPUKV�
CPF�+PVGTEKV[�4CKN�%CRKVCN�2TQITCO�
6+4%2��CPF�.QY�%CTDQP�6TCPUKV�1RGTCVKQPU�2TQITCO�
.%612��VQ�RTQXKFG�
ITCPVU�HTQO�))4(�VQ�HWPF�VTCPUHQTOCVKXG�KORTQXGOGPVU�OQFGTPK\KPI�%CNKHQTPKCoU�KPVGTEKV[��EQOOWVGT��
CPF�WTDCP�TCKN�U[UVGOU��CU�YGNN�CU�DWU�CPF�HGTT[�VTCPUKV�U[UVGOU��VQ�TGFWEG�GOKUUKQPU�QH�)*)U�D[�TGFWEKPI�
EQPIGUVKQP�CPF�8/6�VJTQWIJQWV�%CNKHQTPKC��#U�VJG�DCEMDQPG�QH�CP�GNGEVTKƂGF�OCUU�VTCPURQTVCVKQP�PGVYQTM�
HQT�VJG�5VCVG��VJG�JKIJ�URGGF�TCKN�U[UVGO�ECVCN[\GU�CPF�TGNKGU�QP�HQEWUGF��EQORCEV��CPF�YCNMCDNG�FGXGNQROGPV�
YGNN�UGTXGF�D[�NQECN�VTCPUKV�VQ�HWPPGN�TKFGTU�QPVQ�VJG�U[UVGO�CPF�RTQXKFG�CNVGTPCVKXG�QRVKQPU�VQ�CKTRNCPGU�CPF�
CWVQOQDKNGU�HQT�KPVGTTGIKQPCN�VTCXGN��%QPEGPVTCVGF�FGXGNQROGPV��UWEJ�CU�VJCV�KPEGPVKXK\GF�D[�VJG�#HHQTFCDNG�
*QWUKPI�CPF�5WUVCKPCDNG�%QOOWPKVKGU�
#*5%��ITCPV�RTQITCO��ECP�KORTQXG�TKFGTUJKR�CPF�TGXGPWG�HQT�VJG�
U[UVGO�YJKNG�RTQXKFKPI�XKDTCPV�EQOOWPKVKGU�HQT�CNN�
#V�VJG�UCOG�VKOG��OQTG�PGGFU�VQ�DG�FQPG�VQ�HWNN[�GZRNQKV�U[PGTIKGU�YKVJ�GOGTIKPI�OQDKNKV[�UQNWVKQPU�NKMG�
TKFG�UQWTEKPI�CPF�OQTG�GHHGEVKXG�KPHTCUVTWEVWTG�RNCPPKPI�VQ�CPVKEKRCVG�CPF�IWKFG�VJG�PGEGUUCT[�EJCPIGU�KP�
VTCXGN�DGJCXKQT��GURGEKCNN[�COQPI�OKNNGPPKCNU��7PKSWGN[��JKIJ�URGGF�TCKN�CHHGEVU�CKT�OKNGU�VTCXGNGF��FKXGTVKPI��CV�
OKPKOWO�����RGTEGPV�QH�VJG�KPVTCUVCVG�CKT�VTCXGN�OCTMGV�KP���������

9JKNG�OQUV�QH�VJG�)*)�TGFWEVKQPU�HTQO�VJG�VTCPURQTVCVKQP�UGEVQT�KP�VJKU�5EQRKPI�2NCP�YKNN�EQOG�HTQO�
VGEJPQNQIKGU�CPF�NQY�ECTDQP�HWGNU��C�TGFWEVKQP�KP�VJG�ITQYVJ�QH�8/6�KU�CNUQ�PGGFGF��8/6�TGFWEVKQPU�CTG�
PGEGUUCT[�VQ�CEJKGXG�VJG������VCTIGV�CPF�OWUV�DG�RCTV�QH�CP[�UVTCVGI[�GXCNWCVGF�KP�VJKU�2NCP��5VTQPIGT�5$�
����)*)�TGFWEVKQP�VCTIGVU�YKNN�GPCDNG�VJG�5VCVG�VQ�OCMG�UKIPKƂECPV�RTQITGUU�VQYCTF�VJKU�IQCN��DWV�CNQPG�YKNN�
PQV�RTQXKFG�CNN�QH�VJG�8/6�ITQYVJ�TGFWEVKQPU�VJCV�YKNN�DG�PGGFGF��6JGTG�KU�C�ICR�DGVYGGP�YJCV�5$�����ECP�
RTQXKFG�CPF�YJCV�KU�PGGFGF�VQ�OGGV�VJG�5VCVGoU������CPF������IQCNU�
#V�VJG�VKOG�QH�VJKU�YTKVKPI��CFQRVKQP�QH�VJG�ƂTUV�TQWPF�QH�5%5U�D[�/21U�KU�EQORNGVG��CPF�VJG�UGEQPF�TQWPF�
QH�5%5�RNCPPKPI�KU�WPFGTYC[��6JTGG�/21�TGIKQPU�CTG�KP�VJG�XGT[�GCTN[�UVCIGU�QH�FGXGNQRKPI�VJGKT�VJKTF�5%5U��
6Q�FCVG��%#4$�UVCHH�TGXKGYGF�VJG�ƂPCN�FGVGTOKPCVKQPU�QH����/21U��CPF�EQPENWFGF�VJCV�CNN����QH�VJQUG�5%5U�
YQWNF�CEJKGXG�VJGKT�VCTIGVU��KH�KORNGOGPVGF��YKVJ�OCP[�QH�VJG�/21U�KPFKECVKPI�VJCV�VJG[�GZRGEV�VQ�GZEGGF�
VJGKT�VCTIGVU��%#4$�UVCHH�TGEQIPK\GU�VJG�XGT[�UVTQPI�RGTHQTOCPEG�KP�VJKU�ƂTUV�TQWPF�QH�5%5U�CU�C�OCLQT�
UWEEGUU��%WTTGPVN[�CFQRVGF�UWUVCKPCDNG�EQOOWPKVKGU�UVTCVGIKGU�CEJKGXG��KP�CIITGICVG��C����RGTEGPV�TGFWEVKQP�
KP�UVCVGYKFG�RGT�ECRKVC�)*)�GOKUUKQPU�TGNCVKXG�VQ������D[������
5KPEG�������%#4$�JCU�DGGP�YQTMKPI�YKVJ�/21U�CPF�QVJGT�UVCMGJQNFGTU�VQ�WRFCVG�TGIKQPCN�5$�����VCTIGVU��
#V�VJG�UCOG�VKOG��%#4$�JCU�CNUQ�EQPFWEVGF�CPCN[UKU�HQT�FGXGNQROGPV�QH�VJG�/QDKNG�5QWTEG�5VTCVGI[�CPF�
5EQRKPI�2NCP�VJCV�KFGPVKƂGU�VJG�PGGF�HQT�UVCVGYKFG�RGT�ECRKVC�ITGGPJQWUG�ICU�GOKUUKQPU�TGFWEVKQPU�QP�
VJG�QTFGT�QH����RGTEGPV�D[�������VQ�OGGV�QWT�ENKOCVG�IQCNU��/CP[�/21U�JCXG�KFGPVKƂGF�EJCNNGPIGU�VQ�
KPEQTRQTCVKPI�CFFKVKQPCN�UVTCVGIKGU�CPF�TGFWEKPI�GOKUUKQPU�HWTVJGT�KP�VJGKT�RNCPU��RTKPEKRCNN[�VKGF�VQ�VJG�PGGF�
HQT�CFFKVKQPCN�CPF�OQTG�ƃGZKDNG�TGXGPWG�UQWTEGU��/21U�JCXG�UWDOKVVGF�VCTIGV�WRFCVG�TGEQOOGPFCVKQPU�
VQ�%#4$�VJCV�KP�CIITGICVG�OCKPVCKPU�C����RGTEGPV�TGFWEVKQP�UVCVGYKFG��YJKEJ�KPENWFGU�EQOOKVOGPVU�QH����
RGTEGPV�TGFWEVKQP�D[������HTQO�GCEJ�QH�VJG�HQWT�NCTIGUV�/21U�KP�VJG�5VCVG�
%#4$�KU�EWTTGPVN[�TGXKGYKPI�GCEJ�/21U�VCTIGV�WRFCVG�TGEQOOGPFCVKQPU�CNQPIUKFG�PGY�5VCVG�RQNKEKGU��5VCVG�
CIGPEKGU�JCXG�DGGP�YQTMKPI�QP�PGY�5VCVG�NGXGN�8/6�TGNCVGF�2QNKEKGU�CPF�/GCUWTGU�
UGG�6CDNG�����CU�RCTV�QH�
VJKU�5EQRKPI�2NCP�KPVGPFGF�VQ�RTQXKFG�VJG�5VCVG��/21U��CPF�NQECN�CIGPEKGU�YKVJ�CFFKVKQPCN�HWPFKPI�TGUQWTEGU�
CPF�VQQNU�VQ�UWEEGUUHWNN[�OGGV�VJG�5VCVGoU�ENKOCVG�IQCNU��%#4$oU�RTGNKOKPCT[�TGXKGY�KPFKECVGU�VJCV�PGY�5VCVG�
NGXGN�RQNKEKGU�CPF�OGCUWTGU�YKNN�JGNR�UWRRQTV�WRFCVGF�5$�����VCTIGVU�VJCV�CEJKGXG�WR�VQ����RGTEGPV�QH�VJG�
���� /QTGNNQ�(TQUEJ��4���/��<WM��/��,GTTGVV��$��5JCOCUWPFGT��CPF�#��&��-[NG��������p7PFGTUVCPFKPI�VJG�EWOWNCVKXG�KORCEVU�QH� 
� KPGSWCNKVKGU�KP�GPXKTQPOGPVCN�JGCNVJ��+ORNKECVKQPU�HQT�RQNKE[�q�*GCNVJ�#HHCKTU���
�������s����
���� %CNKHQTPKC�5VCVG�6TCPURQTVCVKQP�#IGPE[�������������%CNKHQTPKC�5VCVG�4CKN�2NCP�HCEVUJGGV�CPF�6+4%2�HCEV�UJGGV�
���� %CNKHQTPKC�*KIJ�5RGGF�4CKN�#WVJQTKV[�������������$WUKPGUU�2NCP��4KFGTUJKR�CPF�4GXGPWG�(QTGECUV�
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PGGFGF�UVCVGYKFG�TGFWEVKQP��CU�YGNN�CU�JGNR�DTKFIG�VJG�TGOCKPKPI�8/6�ITQYVJ�TGFWEVKQP�ICR�
&KUEWUUKQPU�COQPI�C�DTQCF�UWKVG�QH�UVCMGJQNFGTU�HTQO�VTCPURQTVCVKQP��VJG�DWKNFKPI�EQOOWPKV[��ƂPCPEKCN�
KPUVKVWVKQPU��JQWUKPI�CFXQECVGU��GPXKTQPOGPVCN�QTICPK\CVKQPU��CPF�EQOOWPKV[�ITQWRU�CTG�PGGFGF�VQ�DGIKP�
VJG�RTQEGUU�VQ�RWTUWG�CPF�FGXGNQR�VJG�PGGFGF�UGV�QH�UVTCVGIKGU�VQ�GPUWTG�VJCV�YG�ECP�CEJKGXG�PGEGUUCT[�
8/6�TGFWEVKQPU��CPF�VJCV�VJG�CUUQEKCVGF�DGPGƂVU�CTG�UJCTGF�D[�CNN�%CNKHQTPKCPU��#RRGPFKZ�%�HWTVJGT�FGVCKNU�
RQVGPVKCN�CEVKQPU�HQT�FKUEWUUKQP�VJCV�ECP�DG�VCMGP�D[�5VCVG�IQXGTPOGPV��TGIKQPCN�RNCPPKPI�CIGPEKGU��CPF�NQECN�
IQXGTPOGPVU��VQ�CEJKGXG�C�DTQCF��UVCVGYKFG�XKUKQP�HQT�OQTG�UWUVCKPCDNG�NCPF�WUG�CPF�ENQUG�VJG�8/6�ICR����

#V�VJG�5VCVG�NGXGN��C�PWODGT�QH�KORQTVCPV�RQNKEKGU�CTG�DGKPI�FGXGNQRGF��)QXGTPQT�$TQYP�UKIPGF�5GPCVG�$KNN�
����
5VGKPDGTI��%JCRVGT������5VCVWVGU�QH��������YJKEJ�ECNNGF�HQT�CP�WRFCVG�VQ�VJG�OGVTKE�QH�VTCPURQTVCVKQP�
KORCEV�KP�%'3#��6JCV�WRFCVG�VQ�VJG�%'3#�)WKFGNKPGU�KU�EWTTGPVN[�WPFGTYC[��'ORNQ[KPI�8/6�CU�VJG�OGVTKE�QH�
VTCPURQTVCVKQP�KORCEV�UVCVGYKFG�YKNN�JGNR�VQ�GPUWTG�)*)�TGFWEVKQPU�RNCPPGF�WPFGT�5$�����YKNN�DG�CEJKGXGF�
VJTQWIJ�QP�VJG�ITQWPF�FGXGNQROGPV��CPF�YKNN�CNUQ�RNC[�CP�KORQTVCPV�TQNG�KP�ETGCVKPI�VJG�CFFKVKQPCN�)*)�
TGFWEVKQPU�PGGFGF�DG[QPF�5$�����CETQUU�VJG�5VCVG��+ORNGOGPVCVKQP�QH�VJKU�EJCPIG�YKNN�TGN[��KP�RCTV��QP�NQECN�
NCPF�WUG�FGEKUKQPU�VQ�TGFWEG�)*)�GOKUUKQPU�CUUQEKCVGF�YKVJ�VJG�VTCPURQTVCVKQP�UGEVQT��DQVJ�CV�VJG�RTQLGEV�
NGXGN��CPF�KP�NQPI�VGTO�RNCPU�
KPENWFKPI�IGPGTCN�RNCPU��ENKOCVG�CEVKQP�RNCPU��URGEKƂE�RNCPU��CPF�VTCPURQTVCVKQP�
RNCPU��CPF�UWRRQTVKPI�UWUVCKPCDNG�EQOOWPKV[�UVTCVGIKGU�FGXGNQRGF�WPFGT�5$������6JG�5VCVG�ECP�RTQXKFG�
IWKFCPEG�CPF�VQQNU�VQ�CUUKUV�NQECN�IQXGTPOGPVU�KP�CEJKGXKPI�VJQUG�QDLGEVKXGU�
#RRGPFKZ�*�JKIJNKIJVU�VJG�OQTG�UKIPKƂECPV�GZKUVKPI�RQNKEKGU��RTQITCOU��OGCUWTGU��TGIWNCVKQPU��CPF�KPKVKCVKXGU�
VJCV�RTQXKFG�C�HTCOGYQTM�HQT�JGNRKPI�CEJKGXG�)*)�GOKUUKQPU�TGFWEVKQPU�KP�VJKU�UGEVQT�

Looking to the Future
6JKU�UGEVKQP�QWVNKPGU�VJG�JKIJ�NGXGN�QDLGEVKXGU�CPF�IQCNU�VQ�TGFWEG�)*)U�KP�VJKU�UGEVQT�

Vibrant Communities and Landscapes / VMT Reduction Goals
• +ORNGOGPV�CPF�UWRRQTV�VJG�WUG�QH�8/6�CU�VJG�OGVTKE�HQT�FGVGTOKPKPI� 
� VTCPURQTVCVKQP�KORCEVU�WPFGT�%'3#��KP�RNCEG�QH�NGXGN�QH�UGTXKEG�
.15��
• 2TQOQVG�CNN�HGCUKDNG�RQNKEKGU�VQ�TGFWEG�8/6��KPENWFKPI�

• .CPF�WUG�CPF�EQOOWPKV[�FGUKIP�VJCV�TGFWEG�8/6�
• 6TCPUKV�QTKGPVGF�FGXGNQROGPV�
• %QORNGVG�UVTGGV�FGUKIP�RQNKEKGU�VJCV�RTKQTKVK\G�VTCPUKV��DKMKPI��CPF�YCNMKPI��CPF
• +PETGCUKPI�NQY�ECTDQP�OQDKNKV[�EJQKEGU��KPENWFKPI�KORTQXGF�CEEGUU�VQ�XKCDNG�CPF� 
� CHHQTFCDNG�RWDNKE�VTCPURQTVCVKQP�CPF�CEVKXG�VTCPURQTVCVKQP�QRRQTVWPKVKGU�

• %QORNGVG�VJG�EQPUVTWEVKQP�QH�JKIJ�URGGF�TCKN�KPVGITCVGF�YKVJ� 
� GPJCPEGF�TCKN�CPF�VTCPUKV�U[UVGOU�VJTQWIJQWV�VJG�5VCVG�
• 2TQOQVG�VTCPURQTVCVKQP�HWGN�U[UVGO�KPHTCUVTWEVWTG�HQT�GNGEVTKE��HWGN�EGNN��CPF�QVJGT� 
� GOGTIKPI�ENGCP�VGEJPQNQIKGU�VJCV�KU�CEEGUUKDNG�VQ�VJG�RWDNKE�YJGTG�RQUUKDNG��CPF� 
� GURGEKCNN[�KP�WPFGTUGTXGF�EQOOWPKVKGU��KPENWFKPI�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�
• +PETGCUG�VJG�PWODGT��UCHGV[��EQPPGEVKXKV[��CPF�CVVTCEVKXGPGUU� 
� QH�DKMKPI�CPF�YCNMKPI�HCEKNKVKGU�VQ�KPETGCUG�WUG�
• 2TQOQVG�RQVGPVKCN�GHƂEKGPE[�ICKPU�HTQO�CWVQOCVGF�VTCPURQTVCVKQP�U[UVGOU�CPF�KFGPVKH[�RQNKE[� 
� RTKQTKVKGU�VQ�OCZKOK\G�UWUVCKPCDNG�QWVEQOGU�HTQO�CWVQOCVGF�CPF�EQPPGEVGF�XGJKENGU�
RTGHGTCDN[� 
� <'8U���KPENWFKPI�8/6�TGFWEVKQP��EQQTFKPCVKQP�YKVJ�VTCPUKV��CPF�UJCTGF�OQDKNKV[��CPF�OKPKOK\G�CP[� 
� KPETGCUG�KP�8/6��HQUUKN�HWGN�WUG��CPF�GOKUUKQPU�HTQO�WUKPI�CWVQOCVGF�VTCPURQTVCVKQP�U[UVGOU�
• 2TQOQVG�UJCTGF�WUG�OQDKNKV[��UWEJ�CU�DKMG�UJCTKPI��ECT�UJCTKPI�CPF�TKFG�UQWTEKPI�UGTXKEGU�VQ� 
� DTKFIG�VJG�pƂTUV�OKNG��NCUV�OKNGq�ICR�DGVYGGP�EQOOWVGTUo�VTCPUKV�UVQRU�CPF�VJGKT�FGUVKPCVKQPU�
• %QPVKPWG�TGUGCTEJ�CPF�FGXGNQROGPV�QP�VTCPURQTVCVKQP�U[UVGO�KPHTCUVTWEVWTG��KPENWFKPI�

• +PVGITCVG�HTCOGYQTMU�HQT�NKHGE[ENG�CPCN[UKU�QH�)*)�GOKUUKQPU�YKVJ�NKHG� 
� E[ENG�EQUVU�HQT�RCXGOGPV�CPF�NCTIG�KPHTCUVTWEVWTG�RTQLGEVU��CPF
• *GCNVJ�DGPGƂVU�CPF�EQUVU�UCXKPIU�HTQO�UJKHVKPI�HTQO�FTKXKPI�VQ�YCNMKPI��DKE[ENKPI��CPF�VTCPUKV�WUG�

• 3WCFTWRNG�VJG�RTQRQTVKQP�QH�VTKRU�VCMGP�D[�HQQV�D[������
HTQO�C�DCUGNKPG� 

���� %#4$��2QVGPVKCN�5VCVG���.GXGN�5VTCVGIKGU�VQ�#FXCPEG�5WUVCKPCDNG��'SWKVCDNG�%QOOWPKVKGU�CPF�4GFWEG�8GJKENG�/KNGU�QH�6TCXGN� 
� 
8/6�����HQT�&KUEWUUKQP��YYY�CTD�EC�IQX�EE�UEQRKPIRNCP�OGGVKPIU��������2QVGPVKCN���8/6���/GCUWTGU���(QT��� 
� &KUEWUUKQPA��������RFH
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� QH�VJG�����s�����%CNKHQTPKC�*QWUGJQNF�6TCXGN�5WTXG[��
• 5VTKXG�HQT�C�PKPG�HQNF�KPETGCUG�KP�VJG�RTQRQTVKQP�QH�VTKRU�VCMGP�D[�DKE[ENG�D[������ 
� 
HTQO�C�DCUGNKPG�QH�VJG�����s�����%CNKHQTPKC�*QWUGJQNF�6TCXGN�5WTXG[��
• 5VTKXG��KP�RCUUGPIGT�TCKN�JWDU��HQT�C�VTCPUKV�OQFG�UJCTG�QH�DGVYGGP����RGTEGPV�CPF���� 
� RGTEGPV��CPF�HQT�C�YCNM�CPF�DKMG�OQFG�UJCTG�QH�DGVYGGP����RGTEGPV�CPF����RGTEGPV�

Vehicle Technology Goals
• 6JTQWIJ�C�UVTQPI�UGV�QH�EQORNGOGPVCT[�RQNKEKGUsKPENWFKPI�TGNKCDNG�KPEGPVKXGU��UKIPKƂECPV� 
� KPHTCUVTWEVWTG�KPXGUVOGPV��DTQCF�GFWECVKQP�CPF�QWVTGCEJ��CPF�RQVGPVKCN�TGIWNCVKQPsCKO�VQ� 
� TGCEJ�����RGTEGPV�<'8�UCNGU�KP�VJG�NKIJV�FWV[�UGEVQT�
2*'8U��$'8U��CPF�(%'8U��D[������
• /CMG�UKIPKƂECPV�RTQITGUU�KP�<'8�RGPGVTCVKQPU�KP�PQP�NKIJV�FWV[�UGEVQTU�
• &GRNQ[�NQY�GOKUUKQP�CPF�GNGEVTKƂGF�TCKN�XGJKENGU�

Clean Fuels Goals
• 'NGEVTKH[�VJG�VTCPURQTVCVKQP�UGEVQT�WUKPI�DQVJ�GNGEVTKEKV[�CPF�J[FTQIGP�
• 2TQOQVG�TGUGCTEJ�FGXGNQROGPV�CPF�FGRNQ[OGPV�QH�NQY�ECTDQP�HWGNU� 
� UWEJ�CU�TGPGYCDNG�ICU��KPENWFKPI�TGPGYCDNG�J[FTQIGP�
• 4CRKFN[�TGFWEG�ECTDQP�KPVGPUKV[�QH�GZKUVKPI�NKSWKF�CPF�ICUGQWU�VTCPURQTVCVKQP�HWGNU�

Sustainable Freight Goals
• +PETGCUG�HTGKIJV�U[UVGO�GHƂEKGPE[�QH�HTGKIJV�QRGTCVKQPU�CV�URGEKƂE�HCEKNKVKGU�CPF�CNQPI� 
� HTGKIJV�EQTTKFQTU�UWEJ�VJCV�OQTG�ECTIQ�ECP�DG�OQXGF�YKVJ�HGYGT�GOKUUKQPU�
• #EEGNGTCVG�WUG�QH�ENGCP�XGJKENG�CPF�GSWKROGPV�VGEJPQNQIKGU�CPF�HWGNU�QH� 
� HTGKIJV�VJTQWIJ�VCTIGVGF�KPVTQFWEVKQP�QH�\GTQ�GOKUUKQP�QT�PGCT�\GTQ�GOKUUKQP� 
� 
<'�0<'��VGEJPQNQIKGU��CPF�EQPVKPWGF�FGXGNQROGPV�QH�TGPGYCDNG�HWGNU�
• 'PEQWTCIG�5VCVG�CPF�HGFGTCN�KPEGPVKXG�RTQITCOU�VQ�EQPVKPWG�UWRRQTVKPI�\GTQ� 
� CPF�PGCT�\GTQ�RKNQV�CPF�FGOQPUVTCVKQP�RTQLGEVU�KP�VJG�HTGKIJV�UGEVQT�
• #EEGNGTCVG�WUG�QH�ENGCP�XGJKENG��GSWKROGPV��CPF�HWGNU�KP�HTGKIJV�UGEVQT�VJTQWIJ�VCTIGVGF� 
� KPVTQFWEVKQP�QH�<'�0<'�VGEJPQNQIKGU��CPF�EQPVKPWGF�FGXGNQROGPV�QH�TGPGYCDNG�HWGNU�� 
� 6JKU�KPENWFGU�FGXGNQRKPI�RQNKE[�QRVKQPU�VJCV�GPEQWTCIG�<'�0<'�XGJKENGU�QP�RTKOCT[�HTGKIJV� 
� EQTTKFQTU�
G�I���+PVGTUVCVG�������GZCORNGU�QH�UWEJ�RQNKE[�QRVKQPU�KPENWFG�C�UGRCTCVGF�<'� 
� 0<'�HTGKIJV�NCPG��GORNQ[KPI�OCTMGV�OGEJCPKUOU�UWEJ�CU�HCXQTCDNG�TQCF�RTKEKPI�HQT�<'�0<'� 
� XGJKENGU��CPF�FGXGNQRKPI�HWGN�UVQTCIG�CPF�FKUVTKDWVKQP�KPHTCUVTWEVWTG�CNQPI�VJQUG�EQTTKFQTU�

Cross-Sector Interactions
6JG�VTCPURQTVCVKQP�UGEVQT�JCU�EQPUKFGTCDNG�KPƃWGPEG�QP�QVJGT�UGEVQTU�CPF�KPFWUVTKGU�KP�VJG�5VCVG��%CNKHQTPKCoU�
VTCPURQTVCVKQP�UGEVQT�KU�UVKNN�RTKOCTKN[�RQYGTGF�D[�RGVTQNGWO��CPF�VQ�TGFWEG�UVCVGYKFG�GOKUUKQPU��%CNKHQTPKC�
OWUV�TGFWEG�FGOCPF�HQT�FTKXKPI��EQPVKPWG�VQ�TGFWEG�KVU�ICUQNKPG�CPF�FKGUGN�HWGN�EQPUWORVKQP��FKXGTUKH[�KVU�
VTCPURQTVCVKQP�HWGN�UQWTEGU�D[�KPETGCUKPI�VJG�CFQRVKQP�QH�NQY��CPF�\GTQ�ECTDQP�HWGNU��KPETGCUG�VJG�GCUG�CPF�
KPVGITCVKQP�QH�VJG�TCKN�CPF�VTCPUKV�PGVYQTMU�VQ�UJKHV�VTCXGN�OQFG��CPF�FGRNQ[�<'�0<'�XGJKENGU�
#U�%CNKHQTPKCoU�RQRWNCVKQP�EQPVKPWGU�VQ�KPETGCUG��NCPF�WUG�RCVVGTPU�YKNN�FKTGEVN[�KORCEV�)*)�GOKUUKQPU�HTQO�
VJG�VTCPURQTVCVKQP�UGEVQT��CU�YGNN�CU�VJQUG�CUUQEKCVGF�YKVJ�VJG�EQPXGTUKQP�CPF�FGXGNQROGPV�QH�RTGXKQWUN[�
WPFGXGNQRGF�NCPF��5RGEKƂECNN[��YJGTG�CPF�JQY�VJG�5VCVG�RQRWNCVKQP�ITQYU�YKNN�JCXG�KORNKECVKQPU�QP�FKUVCPEGU�
VTCXGNGF�CPF�VCKNRKRG�GOKUUKQPU��CU�YGNN�CU�QP�UGEQPFCT[�GOKUUKQPU�HTQO�VJG�VTCPURQTVCVKQP�UGEVQT��KPENWFKPI�
GOKUUKQPU�HTQO�XGJKENG�OCPWHCEVWTKPI�CPF�FKUVTKDWVKQP��HWGN�TGƂPKPI�CPF�FKUVTKDWVKQP��FGOCPF�HQT�PGY�
KPHTCUVTWEVWTG�
KPENWFKPI�TQCFU��VTCPUKV��CPF�CEVKXG�VTCPURQTVCVKQP�KPHTCUVTWEVWTG���FGOCPF�HQT�OCKPVGPCPEG�
CPF�WRMGGR�QH�GZKUVKPI�KPHTCUVTWEVWTG��%QPXGTUKQP�QH�PCVWTCN�CPF�YQTMKPI�NCPFU�HWTVJGT�CHHGEVU�GOKUUKQPU��
YKVJ�VJG�CVVGPFCPV�KORCEVU�VQ�HQQF�UGEWTKV[��YCVGTUJGF�JGCNVJ��CPF�GEQU[UVGOU��.GUU�FGPUG�FGXGNQROGPV�
CNUQ�FGOCPFU�JKIJGT�GPGTI[�CPF�YCVGT�WUG��9KVJ�VJG�GZEGRVKQP�QH�8/6�TGFWEVKQPU��PQPG�QH�VJGUG�UGEQPFCT[�
GOKUUKQPU�CTG�EWTTGPVN[�CEEQWPVGF�HQT�KP�VJG�)*)�OQFGNU�WUGF�KP�VJKU�5EQRKPI�2NCP��DWV�CTG�PQPGVJGNGUU�
KORQTVCPV�EQPUKFGTCVKQPU��#FFKVKQPCNN[��EQORCEV��NQYGT�8/6�HWVWTG�FGXGNQROGPV�RCVVGTPU�CTG�GUUGPVKCN�
VQ�CEJKGXKPI�RWDNKE�JGCNVJ��GSWKV[��GEQPQOKE��CPF�EQPUGTXCVKQP�IQCNU��YJKEJ�CTG�CNUQ�PQV�OQFGNGF�DWV�CTG�
KORQTVCPV�EQ�DGPGƂVU�QH�VJG�QXGTCNN�VTCPURQTVCVKQP�UGEVQT�UVTCVGI[��(QT�GZCORNG��JKIJ�URGGF�TCKN�UVCVKQP�
NQECVKQPU�YGTG�KFGPVKƂGF�KP�FQYPVQYP�CTGCU�VQ�TGKPHQTEG�GZKUVKPI�EKV[�EGPVGTU�
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#EJKGXKPI�.%(5�VCTIGVU�CPF�UJKHVKPI�HTQO�RGVTQNGWO�FGRGPFGPEG�VQYCTF�ITGCVGT�TGNKCPEG�QP�NQY�ECTDQP�HWGNU�
CNUQ�JCU�VJG�RQVGPVKCN�VQ�CHHGEV�NCPF�WUG�KP�OWNVKRNG�YC[U��(QT�GZCORNG��KPETGCUGF�FGOCPF�HQT�EQPXGPVKQPCN�
DKQHWGNU�EQWNF�TGSWKTG�ITGCVGT�WUG�QH�NCPF�CPF�YCVGT�HQT�RWTRQUG�ITQYP�ETQRU��YJKEJ�KPENWFGU�KPVGTCEVKQPU�
YKVJ�VJG�CITKEWNVWTCN�CPF�PCVWTCN�CPF�YQTMKPI�NCPFU�UGEVQTU��1P�VJG�QVJGT�JCPF��EQPVKPWKPI�ITQYVJ�KP�HWGNU�
HTQO�WTDCP�QTICPKE�YCUVG��CU�YGNN�CU�YCUVG�DKQOCUU�UWEJ�CU�EQORQUVKPI�TGUKFWGU��D[�RTQEGUUKPI�TGUKFWGU�CPF�
CITKEWNVWTCN�YCUVG�CPF�GZEGUU�HQTGUV�DKQOCUU�CEVU�VQ�CNNGXKCVG�VJG�RTGUUWTG�QP�ETQRNCPFU�VQ�OGGV�VJG�PGGF�HQT�
HQQF��HGGF��CPF�HWGN��.KMGYKUG��ECRVWTGF�OGVJCPG�HTQO�KP�XGUUGN�FKIGUVKQP��NCPFƂNNU�QT�FCKT[�HCTOU�HQT�WUG�KP�
XGJKENGU�TGSWKTGU�ENQUG�KPVGTCEVKQP�YKVJ�VJG�YCUVG�CPF�HCTOKPI�UGEVQTU�
#NUQ��CU�OQTG�GNGEVTKE�XGJKENGU�CPF�EJCTIKPI�UVCVKQPU�CTG�FGRNQ[GF��FTKXGTUo�EJCTIKPI�DGJCXKQT�YKNN�CHHGEV�
VJG�GZVGPV�VQ�YJKEJ�CFFKVKQPCN�GNGEVTKE�IGPGTCVKQP�ECRCEKV[�CPF�CPEKNNCT[�UGTXKEGU�CTG�PGGFGF�VQ�OCKPVCKP�C�
TGNKCDNG�ITKF�CPF�CEEQOOQFCVG�C�RQTVHQNKQ�QH����RGTEGPV�TGPGYCDNG�GNGEVTKEKV[�D[�������%JCTIKPI�EQPVTQN�
CPF�QRVKOK\CVKQP�VGEJPQNQIKGU�YKNN�FGVGTOKPG�JQY�YGNN�KPVGITCVGF�VJG�GNGEVTKE�CPF�VTCPURQTVCVKQP�UGEVQTU�
ECP�DGEQOG��KPENWFKPI��HQT�KPUVCPEG��VJG�YKFGURTGCF�WUG�QH�GNGEVTKE�XGJKENGU�CU�UVQTCIG�HQT�GZEGUU�TGPGYCDNG�
IGPGTCVKQP��XGJKENG�VQ�ITKF��UOCTV�EJCTIKPI��CPF�QT�UOCTV�ITKF��6JG�)*)�GOKUUKQPU�KPVGPUKV[�QH�GNGEVTKEKV[�
CHHGEVU�VJG�)*)�UCXKPIU�QH�HWGN�UYKVEJKPI�HTQO�RGVTQNGWO�DCUGF�HWGNU�VQ�GNGEVTKEKV[��VJG�ENGCPGT�VJG�GNGEVTKE�
ITKF��VJG�ITGCVGT�VJG�DGPGƂVU�QH�UYKVEJKPI�VQ�GNGEVTKEKV[�CU�C�HWGN��5KOKNCT�VQ�GNGEVTKE�XGJKENGU��J[FTQIGP�HWGN�
EGNN�GNGEVTKE�XGJKENGU�JCXG�\GTQ�VCKNRKRG�GOKUUKQPU�CPF�ECP�OKVKICVG�)*)U�CPF�ETKVGTKC�RQNNWVCPVU��)TGGPJQWUG�
ICU�GOKUUKQPU�EQWNF�DG�HWTVJGT�TGFWEGF�YKVJ�VJG�WUG�QH�TGPGYCDNG�J[FTQIGP��YJKEJ�ECP�DG�RTQFWEGF�WUKPI�
TGPGYCDNG�GNGEVTKEKV[�QT�TGPGYCDNG�PCVWTCN�ICU�

E"orts to Reduce Greenhouse Gases
6JG�OGCUWTGU�DGNQY�KPENWFG�UQOG�TGSWKTGF�CPF�PGY�RQVGPVKCN�OGCUWTGU�VQ�JGNR�CEJKGXG�VJG�5VCVGoU������
VCTIGV�CPF�VQ�UWRRQTV�VJG�JKIJ�NGXGN�QDLGEVKXGU�HQT�VJG�VTCPURQTVCVKQP�UGEVQT��5QOG�OGCUWTGU�OC[�DG�
FGUKIPGF�VQ�FKTGEVN[�CFFTGUU�)*)�TGFWEVKQPU��YJKNG�QVJGTU�OC[�TGUWNV�KP�)*)�TGFWEVKQPU�CU�C�EQ�DGPGƂV�

Ongoing and Proposed Measures – Vibrant Communities and Landscapes / VMT  
Reduction Goals

• /QDKNG�5QWTEG�5VTCVGI[�s����RGTEGPV�TGFWEVKQP�KP�VQVCN�NKIJV�FWV[�8/6�HTQO�VJG�$#7�KP������ 
� 
YKVJ�OGCUWTGU�VQ�CEJKGXG�VJKU�IQCN�PQV�URGEKƂGF��RQVGPVKCN�OGCUWTGU�KFGPVKƂGF�KP�#RRGPFKZ�%��
• 9QTM�YKVJ�TGIKQPU�VQ�WRFCVG�5$�����5WUVCKPCDNG�%QOOWPKVKGU�5VTCVGIKGU�VCTIGVU�HQT������ 
� VQ�DGVVGT�CNKIP�YKVJ�VJG������)*)�VCTIGV�CPF�VCMG�CFXCPVCIG�QH�5VCVG�TCKN�KPXGUVOGPVU�
• 5VTQPIGT�5$�����)*)�TGFWEVKQP�VCTIGVU�YKNN�GPCDNG�VJG�5VCVG�VQ�OCMG�UKIPKƂECPV�RTQITGUU� 
� VQYCTF�VJG�IQCN�QH�TGFWEKPI�VQVCN�NKIJV�FWV[�8/6�D[����RGTEGPV�HTQO�GZRGEVGF�NGXGNU�KP������� 
� DWV�CNQPG�YKNN�PQV�RTQXKFG�CNN�QH�VJG�8/6�TGFWEVKQPU�VJCV�YKNN�DG�PGGFGF��6JG�ICR�DGVYGGP�YJCV� 
� 5$�����ECP�RTQXKFG�CPF�YJCV�KU�PGGFGF�VQ�OGGV�VJG�5VCVGoU������CPF������IQCNU�PGGFU�VQ�DG� 
� CFFTGUUGF�VJTQWIJ�CFFKVKQPCN�8/6�TGFWEVKQP�OGCUWTGU�UWEJ�CU�VJQUG�OGPVKQPGF�KP�#RRGPFKZ�%�
• +ORNGOGPV�CPF�UWRRQTV�VJG�CFQRVKQP�CPF�WUG�QH�8/6�CU�VJG�%'3#�OGVTKE�QH� 
� VTCPURQTVCVKQP�KORCEV��UWEJ�VJCV�KV�RTQOQVGU�)*)�TGFWEVKQP��VJG�FGXGNQROGPV� 
� QH�OWNVKOQFCN�VTCPURQTVCVKQP�PGVYQTMU��CPF�C�FKXGTUKV[�QH�NCPF�WUGU�
• %QPVKPWG�VQ�FGXGNQR�CPF�GZRNQTG�RCVJYC[U�VQ�KORNGOGPV�5VCVG�NGXGN�8/6�TGFWEVKQP�UVTCVGIKGU��UWEJ� 
� CU�VJQUG�QWVNKPGF�KP�VJG�FQEWOGPV�p2QVGPVKCN�5VCVG�.GXGN�5VTCVGIKGU�VQ�#FXCPEG�5WUVCKPCDNG��'SWKVCDNG� 
� %QOOWPKVKGU�CPF�4GFWEG�8GJKENG�/KNGU�QH�6TCXGN�
8/6��s�HQT�&KUEWUUKQPq����s�KPENWFGF�KP�#RRGPFKZ�%�s� 
� VJTQWIJ�C�VTCPURCTGPV�CPF�KPENWUKXG�KPVGTCIGPE[�RQNKE[�FGXGNQROGPV�RTQEGUU� 
� VQ�GXCNWCVG�CPF�KFGPVKH[�KORNGOGPVCVKQP�RCVJYC[U�HQT�CFFKVKQPCN�RQNKEKGU�VQ� 
� TGFWEG�8/6�CPF�RTQOQVG�UWUVCKPCDNG�EQOOWPKVKGU��YKVJ�C�HQEWU�QP�

• #EEGNGTCVKPI�GSWKVCDNG�CPF�CHHQTFCDNG�VTCPUKV�QTKGPVGF�CPF�KPƂNN�FGXGNQROGPV� 
� VJTQWIJ�PGY�CPF�GPJCPEGF�ƂPCPEKPI�CPF�RQNKE[�KPEGPVKXGU�CPF�OGEJCPKUOU�
• 2TQOQVKPI�UVTQPIGT�DQWPFCTKGU�VQ�UWDWTDCP�ITQYVJ�VJTQWIJ�GPJCPEGF� 
� UWRRQTV�HQT�URTCYN�EQPVCKPOGPV�OGEJCPKUOU�UWEJ�CU�WTDCP�ITQYVJ� 
� DQWPFCTKGU�CPF�VTCPUHGT�QH�FGXGNQROGPV�TKIJVU�RTQITCOU�
• +FGPVKH[KPI�RGTHQTOCPEG�ETKVGTKC�HQT�VTCPURQTVCVKQP�CPF�QVJGT�KPHTCUVTWEVWTG�KPXGUVOGPVU� 

���� 4GHGTU�VQ�VJG�FQEWOGPV�FKUEWUUGF�CV�VJG�5GRVGODGT������2WDNKE�9QTMUJQR�QP�VJG�6TCPURQTVCVKQP�5GEVQT�VQ�+PHQTO� 
� &GXGNQROGPV�QH�VJG������6CTIGV�5EQRKPI�2NCP�7RFCVG��CNUQ�CXCKNCDNG�CV��www.arb.ca.gov/cc/scopingplan/meetings/091316/ 
� 2QVGPVKCN���8/6���/GCUWTGU���(QT���&KUEWUUKQPA��������RFH
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� VQ�GPUWTG�CNKIPOGPV�YKVJ�)*)�TGFWEVKQP�IQCNU�CPF�QVJGT�5VCVG�RQNKE[�RTKQTKVKGU�CPF� 
� GZRCPF�CEEGUU�VQ�VTCPUKV��UJCTGF�OQDKNKV[��CPF�CEVKXG�VTCPURQTVCVKQP�EJQKEGU�
• 2TQOQVKPI�GHƂEKGPV�FGXGNQROGPV�RCVVGTPU�VJCV�OCZKOK\G�RTQVGEVKQP�QH�PCVWTCN�CPF�YQTMKPI�NCPFU�
• &GXGNQRKPI�RTKEKPI�OGEJCPKUOU�UWEJ�CU�TQCF�WUGT�8/6�DCUGF� 
� RTKEKPI��EQPIGUVKQP�RTKEKPI��CPF�RCTMKPI�RTKEKPI�UVTCVGIKGU�
• 4GFWEKPI�EQPIGUVKQP�CPF�TGNCVGF�)*)�GOKUUKQPU�VJTQWIJ�EQOOWVG�VTKR�TGFWEVKQP�UVTCVGIKGU��CPF
• 2TQITCOU�VQ�OCZKOK\G�VJG�WUG�QH�CNVGTPCVKXGU�VQ�UKPING�QEEWRCPV�XGJKENGU�� 
� KPENWFKPI�DKE[ENKPI��YCNMKPI��VTCPUKV�WUG��CPF�UJCTGF�OQDKNKV[�QRVKQPU�

• (KPCNK\G�CPCN[UKU�QH�VJG�TGUWNVU�QH�VJG�RKNQV�TQCF�WUCIG�EJCTIG�RTQITCO��KORNGOGPVGF�RWTUWCPV�VQ�5$� 
� �����
&G5CWNPKGT��%JCRVGT������5VCVWGU�QH��������CPF�GXCNWCVG�FGRNQ[OGPV�QH�C�UVCVGYKFG�RTQITCO�
• %QPVKPWG�RTQOQVKPI�CEVKXG�VTCPURQTVCVKQP�RWTUWCPV�VQ�5$����
%QOOKVVGG�QP�$WFIGV�CPF�(KUECN� 
� 4GXKGY��%JCRVGT������5VCVWVGU�QH�������s�6JG�#EVKXG�6TCPURQTVCVKQP�2TQITCO�CPF�DG[QPF�
• %QPVKPWG�VQ�DWKNF�JKIJ�URGGF�TCKN�CPF�DTQCFGT�UVCVGYKFG�TCKN�OQFGTPK\CVKQP� 
� RWTUWCPV�VQ�VJG�HWPFKPI�RTQITCO�KP�5$�����
%QOOKVVGG�QP�$WFIGV�CPF� 
� (KUECN�4GXKGY��%JCRVGT�����5VCVWVGU�QH�������CPF�QVJGT�UQWTEGU�
• 'PEQWTCIG�WUG�QH�UVTGGVU�HQT�OWNVKRNG�OQFGU�QH�VTCPURQTVCVKQP�
KPENWFKPI�RWDNKE�VTCPUKV�CPF�CEVKXG� 
� VTCPURQTVCVKQP��UWEJ�CU�YCNMKPI�CPF�DKE[ENKPI���CPF�HQT�CNN�WUGTU��KPENWFKPI�VJG�GNFGTN[��[QWPI��CPF�NGUU� 
� CDNG�DQFKGF��RWTUWCPV�VQ�#$������
.GPQ��%JCRVGT������5VCVWVGU�QH�������s�%QORNGVG�5VTGGVU�RQNKEKGU�
• 5WRRQTV�CPF�CUUKUV�NQECN�CPF�TGIKQPCN�IQXGTPOGPVU��VJTQWIJ�VGEJPKECN�CUUKUVCPEG��CPF�ITCPV�CPF�QVJGT� 
� NQECN�CUUKUVCPEG�RTQITCOU��VQ�FGXGNQR�CPF�KORNGOGPV�RNCPU�VJCV�CTG�EQPUKUVGPV�YKVJ�VJG�IQCNU�CPF� 
� EQPEGRVU�KP�6JG�5GEQPF�+PXGUVOGPV�2NCP�HQT�(KUECN�;GCTU�����������VJTQWIJ����������200�CPF�KVU� 
� UWDUGSWGPV�WRFCVGU��CPF�#RRGPFKZ�%��8KDTCPV�%QOOWPKVKGU�CPF�.CPFUECRGU��KPENWFKPI�VJG�HQNNQYKPI�

• %CNKHQTPKC�%NKOCVG�+PXGUVOGPV�RTQITCOU�UWEJ�CU�6TCPUHQTOCVKXG�%NKOCVG� 
� %QOOWPKVKGU�2TQITCO��GPUWTKPI�RTQOQVKQP�QH�)*)�TGFWEVKQPU�HTQO� 
� PGKIJDQTJQQF�NGXGN�EQOOWPKV[�RNCPU�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�
• #$������
.GXKPG��%JCRVGT������5VCVWVGU�QH�������s�*GNR�NQECN�CPF�5VCVG�CIGPEKGU�CRRN[� 
� EQTG�KPXGUVOGPV�RTKPEKRNGU�YJGP�RNCPPKPI�EQPUGTXCVKQP�QT�OKVKICVKQP�RTQLGEVU�
• *KIJ�URGGF�TCKN�UVCVKQP�CTGC�RNCPU�
• +ORNGOGPVCVKQP�QH�WRFCVGF�)GPGTCN�2NCP�)WKFGNKPGU�

• 2GT�5$������KORNGOGPV�VJG�TGEQOOGPFCVKQPU�KFGPVKƂGF�KP�VJG�$CTTKGTU�5VWF[�VQ�CEEGUUKPI�<'�0<'� 
� VTCPURQTVCVKQP�QRVKQPU�HQT�NQY�KPEQOG�EWUVQOGTU�CPF�TGEQOOGPFCVKQPU�QP�JQY�VQ�KPETGCUG� 
� CEEGUU�201�#PF��VTCEM�RTQITGUU�VQYCTFU�VJGUG�CEVKQPU�QXGT�VKOG�VQ�GPUWTG�FKUCFXCPVCIGF� 
� EQOOWPKVKGU�CTG�IGVVKPI�GSWCN�CEEGUU�CPF�DGPGƂVU�TGNCVKXG�VQ�QVJGT�RCTVU�QH�VJG�5VCVG�
• 6CMG�KPVQ�CEEQWPV�VJG�EWTTGPV�CPF�HWVWTG�KORCEVU�QH�ENKOCVG�EJCPIG�YJGP� 
� RNCPPKPI��FGUKIPKPI��DWKNFKPI��QRGTCVKPI��OCKPVCKPKPI��CPF�KPXGUVKPI�KP� 
� 5VCVG�KPHTCUVTWEVWTG��CU�TGSWKTGF�WPFGT�'ZGEWVKXG�1TFGT�$�������

Ongoing and Proposed Measures – Vehicle Technology
• +ORNGOGPV�VJG�%NGCPGT�6GEJPQNQI[�CPF�(WGNU�5EGPCTKQ�QH� 
� %#4$oU�/QDKNG�5QWTEG�5VTCVGI[��YJKEJ�KPENWFGU�

• #P�GZRCPUKQP�QH�VJG�#FXCPEGF�%NGCP�%CTU�RTQITCO��YJKEJ�HWTVJGT�KPETGCUGU� 
� VJG�UVTKPIGPE[�QH�)*)�GOKUUKQPU�HQT�CNN�NKIJV�FWV[�XGJKENGU��CPF�����OKNNKQP� 
� \GTQ�GOKUUKQP�CPF�RNWI�KP�J[DTKF�NKIJV�FWV[�GNGEVTKE�XGJKENGU�D[������
• 2JCUG���CPF���)*)�TGIWNCVKQPU�HQT�OGFKWO��CPF�JGCX[�FWV[�VTWEMU��CPF
• +PPQXCVKXG�%NGCP�6TCPUKV�

• 2GTKQFKECNN[�CUUGUU�CPF�RTQOQVG�ENGCPGT�ƃGGV�UVCPFCTFU�
• &GRNQ[�<'8U�CETQUU�CNN�XGJKENG�ENCUUGU��KPENWFKPI�TCKN�XGJKENGU�� 
� CNQPI�YKVJ�VJG�PGEGUUCT[�EJCTIKPI�KPHTCUVTWEVWTG�
• 'PEQWTCIG�5VCVG�CPF�HGFGTCN�KPEGPVKXG�RTQITCOU�VQ�EQPVKPWG�UWRRQTVKPI� 
� \GTQ�CPF�PGCT�\GTQ�RKNQV�CPF�FGOQPUVTCVKQP�RTQLGEVU�
• %QNNCDQTCVG�YKVJ�VJG�7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�VQ�RTQOWNICVG�OQTG� 

200�%#4$��,CPWCT[�������%CR�CPF�6TCFG�#WEVKQP�2TQEGGFU�5GEQPF�+PXGUVOGPV�2NCP��(KUECN�;GCTU���������VJTQWIJ���������� 
� #XCKNCDNG�CV��YYY�CTD�EC�IQX�EE�ECRCPFVTCFG�CWEVKQPRTQEGGFU�������WRFCVGF�ƂPCN�UGEQPF�KPXGUVOGPV�RNCPKK�RFH
201� %#4$��������.QY�+PEQOG�$CTTKGTU�5VWF[��2CTV�$��1XGTEQOKPI�$CTTKGTU�VQ�%NGCP�6TCPURQTVCVKQP�#EEGUU�HQT�.QY�+PEQOG�4GUKFGPVU�� 
 www.arb.ca.gov/msprog/transoptions/draft_sb350_clean_transportation_access_guidance_document.pdf
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� UVTKPIGPV�NQEQOQVKXGU�TGSWKTGOGPVU�202�YQTM�YKVJ�%CNKHQTPKC�UGCRQTVU��QEGCP�ECTTKGTU�� 
� CPF�QVJGT�UVCMGJQNFGTU�VQ�FGXGNQR�VJG�ETKVGTKC�VQ�KPEGPVKXK\G�KPVTQFWEVKQP�QH�5WRGT� 
� .QY�'OKUUKQP�'HƂEKGPV�5JKRU��CPF�KPXGUVKICVG�RQVGPVKCN�GPGTI[�GHƂEKGPE[�KORTQXGOGPVU� 
� HQT�VTCPURQTV�TGHTKIGTCVKQP�WPKVU�CPF�KPUWNCVGF�VTWEM�CPF�VTCKNGT�ECTIQ�XCPU�
• 2TQOQVG�TGUGCTEJ��FGXGNQROGPV��CPF�FGRNQ[OGPV�QH�PGY�VGEJPQNQI[� 
� VQ�TGFWEG�)*)U��ETKVGTKC�RQNNWVCPVU��CPF�VQZKEU�
• +ORNGOGPV�C�RTQEGUU�HQT�KPVTC�UVCVG�CIGPE[�CPF�TGIKQPCN�CPF�NQECN�VTCPURQTVCVKQP�EQQTFKPCVKQP� 
� QP�CWVQOCVGF�XGJKENGU�VQ�GPUWTG�UJCTGF�RQNKE[�IQCNU�KP�CEJKGXKPI�UCHG��GPGTI[�GHƂEKGPV��CPF� 
� NQY�ECTDQP�CWVQPQOQWU�XGJKENG�FGRNQ[OGPV�VJCV�CNUQ�EQPVTKDWVG�VQ�8/6�TGFWEVKQPU�

Ongoing and Proposed Measures – Clean Fuels
• %QPVKPWG�.%(5�CEVKXKVKGU��YKVJ�KPETGCUKPI�UVTKPIGPE[�QH�CV�NGCUV� 
� ���RGTEGPV�TGFWEVKQP�KP�ECTDQP�KPVGPUKV[�
%+��
• %QPVKPWG�VQ�FGXGNQR�CPF�EQOOGTEKCNK\G�ENGCP�VTCPURQTVCVKQP�HWGNU�VJTQWIJ�TGPGYCDNG�GPGTI[� 
� KPVGITCVKQP�IQCNU��VCZ�KPEGPVKXGU��TGUGCTEJ�KPXGUVOGPVU��UWRRQTV�HQT�RTQLGEV�FGOQPUVTCVKQP��RWDNKE� 
� QWVTGCEJ��UGVVKPI�RTQEWTGOGPV�UVCPFCTFU��KPENWFKPI�WRFCVKPI�5VCVG�CPF�NQECN�RTQEWTGOGPV�EQPVTCEVU�
• 2GT�5$������CPF�VJG�5.%2�5VTCVGI[��CFQRV�TGIWNCVKQPU�VQ�TGFWEG�CPF�TGEQXGT�OGVJCPG� 
� HTQO�NCPFƂNNU��YCUVGYCVGT�VTGCVOGPV�HCEKNKVKGU��CPF�OCPWTG�CV�FCKTKGU��WUG�VJG�OGVJCPG�CU�C� 
� UQWTEG�QH�TGPGYCDNG�ICU�VQ�HWGN�XGJKENGU�CPF�IGPGTCVG�GNGEVTKEKV[��CPF�GUVCDNKUJ�KPHTCUVTWEVWTG� 
� FGXGNQROGPV�CPF�RTQEWTGOGPV�RQNKEKGU�VQ�FGNKXGT�TGPGYCDNG�ICU�VQ�VJG�OCTMGV�
• #EEGNGTCVG�FGRNQ[OGPV�QH�CNVGTPCVKXG�HWGNKPI�KPHTCUVTWEVWTG�RWTUWCPV�VQ�VJG�HQNNQYKPI�

• 5$�����s�%27%�VQ�CEEGNGTCVG�YKFGURTGCF�VTCPURQTVCVKQP�GNGEVTKƂECVKQP�
• 'ZGEWVKXG�1TFGT�$���������CPF������<'8�#EVKQP�2NCP�s�ECNN�HQT� 
� KPHTCUVTWEVWTG�VQ�UWRRQTV���OKNNKQP�<'8U�D[������
• %'%oU�#NVGTPCVKXG�CPF�4GPGYCDNG�(WGN�CPF�8GJKENG�6GEJPQNQI[�2TQITCO�
#4(862��
• %27%oU�04)�UGVVNGOGPV�
• %#.)TGGP�%QFG�RTQXKUKQPU�OCPFCVG�KPUVCNNCVKQP�QH�2'8�EJCTIKPI� 
� KPHTCUVTWEVWTG�KP�PGY�TGUKFGPVKCN�CPF�EQOOGTEKCN�DWKNFKPIU����
• +17�GNGEVTKE�XGJKENG�EJCTIKPI�KPHTCUVTWEVWTG�RKNQV�RTQITCOU�

Ongoing and Proposed Measures – Sustainable Freight
• +ORNGOGPV�VJG�%CNKHQTPKC�5WUVCKPCDNG�(TGKIJV�#EVKQP�2NCP�

• ���RGTEGPV�KORTQXGOGPV�QH�HTGKIJV�U[UVGO�GHƂEKGPE[�D[������
• &GRNQ[OGPV�QH�QXGT���������HTGKIJV�XGJKENGU�CPF�GSWKROGPV�ECRCDNG� 
� QH�\GTQ�GOKUUKQP�QRGTCVKQP��CPF�OCZKOK\G�PGCT�\GTQ�GOKUUKQP�HTGKIJV� 
� XGJKENGU�CPF�GSWKROGPV�RQYGTGF�D[�TGPGYCDNG�GPGTI[�D[������

Ongoing and Proposed Measures – California and Transportation Plan
• 7RFCVG�GXGT[�ƂXG�[GCTU�CPF�KORNGOGPV�%CNKHQTPKC�6TCPURQTVCVKQP�2NCP�

Sector Measures
• +ORNGOGPV�VJG�RQUV������%CR�CPF�6TCFG�2TQITCO

Potential Additional Actions
6JG�CEVKQPU�DGNQY�JCXG�VJG�RQVGPVKCN�VQ�TGFWEG�)*)U�CPF�EQORNGOGPV�VJG�OGCUWTGU�CPF�RQNKEKGU�KFGPVKƂGF�
KP�%JCRVGT����6JGUG�CTG�KPENWFGF�VQ�URWT�VJKPMKPI�CPF�GZRNQTCVKQP�QH�KPPQXCVKQP�VJCV�OC[�JGNR�VJG�5VCVG�
CEJKGXG�KVU�NQPI�VGTO�ENKOCVG�IQCNU�

• &GXGNQR�C�UGV�QH�EQORNGOGPVCT[�RQNKEKGU�VQ�OCMG�NKIJV�FWV[�<'8U�ENGCT�OCTMGV�YKPPGTU��YKVJ� 
� C�IQCN�QH�TGCEJKPI�����RGTEGPV�NKIJV�FWV[�<'8�UCNGU��6JKU�EQWNF�KPENWFG�VJG�HQNNQYKPI�

• 4GNKCDNG�RWTEJCUG�VTCFG�KP�KPEGPVKXGU�HQT�CV�NGCUV����[GCTU�
• &GCNGT�KPEGPVKXGU�HQT�<'8�UCNGU�
• 2QNKEKGU�VQ�GPUWTG�QRGTCVKPI�EQUV�UCXKPIU�HQT�<'8U�TGNCVKXG�VQ�KPVGTPCN� 

202 YYY�CTD�EC�IQX�TCKN[CTF�FQEU�ƂPCNANQEQOQVKXGARGVKVKQPACPFAEQXGTANGVVGTA�A��A���RFH
���� 5WEJ�CU�TCEGYC[�CPF�RCPGN�ECRCEKV[�VQ�UWRRQTV�HWVWTG�KPUVCNNCVKQP�QH�GNGEVTKECN�XGJKENG�EJCTIKPI�UVCVKQPU�
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� EQODWUVKQP�GPIKPGU��KPENWFKPI�NQY�EQUV�GNGEVTKEKV[�
• #FFKVKQPCN�KPXGUVOGPVU�KP�EJCTIKPI�CPF�<'8�TGHWGNKPI�KPHTCUVTWEVWTG�
• #�DTQCF�CPF�GHHGEVKXG�OCTMGVKPI�CPF�QWVTGCEJ�ECORCKIP�
• %QNNCDQTCVKQPU�YKVJ�EKVKGU�VQ�FGXGNQR�EQORNGOGPVCT[�KPEGPVKXG�CPF�WUG�RQNKEKGU�HQT�<'8U�
• 6CTIGVGF�RQNKEKGU�VQ�UWRRQTV�<'8�UCNGU�CPF�WUG�KP�NQY�KPEQOG�CPF�FKUCFXCPVCIGF�EQOOWPKVKGU�

• &GXGNQR�C�.QY�'OKUUKQP�&KGUGN�5VCPFCTF�VQ�FKXGTUKH[�VJG�HWGN�RQQN�D[�KPEGPVKXK\KPI� 
� KPETGCUGF�RTQFWEVKQP�QH�NQY�GOKUUKQP�FKGUGN�HWGNU��6JKU�UVCPFCTF�KU�CPVKEKRCVGF� 
� VQ�DQVJ�FKURNCEG�EQPUWORVKQP�QH�EQPXGPVKQPCN�FKGUGN�YKVJ�KPETGCUGF�WUG�QH�NQY� 
� GOKUUKQP�FKGUGN�HWGNU��CPF�VQ�TGFWEG�GOKUUKQPU�HTQO�EQPXGPVKQPCN�HWGNU�
• %QPVKPWG�VQ�FGXGNQR�CPF�GZRNQTG�RCVJYC[U�VQ�KORNGOGPV�5VCVG�NGXGN�8/6�TGFWEVKQP�UVTCVGIKGU�� 
� UWEJ�CU�VJQUG�QWVNKPGF�KP�#RRGPFKZ�%�VJTQWIJ�C�VTCPURCTGPV�CPF�KPENWUKXG�KPVGTCIGPE[�RQNKE[� 
� FGXGNQROGPV�RTQEGUU�VQ�GXCNWCVG�CPF�KFGPVKH[�KORNGOGPVCVKQP�RCVJYC[U�HQT�CFFKVKQPCN�RQNKEKGU� 
� VQ�TGFWEG�8/6�CPF�RTQOQVG�UWUVCKPCDNG�EQOOWPKVKGU��YKVJ�C�HQEWU�QP�VJG�HQNNQYKPI�

• #EEGNGTCVKPI�GSWKVCDNG�CPF�CHHQTFCDNG�VTCPUKV�QTKGPVGF�CPF�KPƂNN�FGXGNQROGPV� 
� VJTQWIJ�PGY�CPF�GPJCPEGF�ƂPCPEKPI�CPF�RQNKE[�KPEGPVKXGU�CPF�OGEJCPKUOU�
• 2TQOQVG�KPHTCUVTWEVWTG�PGEGUUCT[�HQT�TGUKFGPVKCN�FGXGNQROGPV�KP�GZKUVKPI� 
� EQOOWPKVKGU��CPF�GPUWTG�CP[�WTDCP�ITQYVJ�DQWPFCTKGU�CTG�RCKTGF�YKVJ�UKIPKƂECPV� 
� KPƂNN�RTQOQVKQP�UVTCVGIKGU�CPF�TGOQXCN�QH�KPƂNN�FGXGNQROGPV�DCTTKGTU�
• +FGPVKH[KPI�RGTHQTOCPEG�ETKVGTKC�HQT�VTCPURQTVCVKQP�CPF�QVJGT�KPHTCUVTWEVWTG�KPXGUVOGPVU��VQ� 
� GPUWTG�CNKIPOGPV�YKVJ�)*)�TGFWEVKQP�IQCNU�CPF�QVJGT�5VCVG�RQNKE[�RTKQTKVKGU��CPF�KORTQXG� 
� RTQZKOKV[��GZRCPFGF�CEEGUU�VQ�VTCPUKV��UJCTGF�OQDKNKV[��CPF�CEVKXG�VTCPURQTVCVKQP�EJQKEGU�
• 2TQOQVKPI�GHƂEKGPV�FGXGNQROGPV�RCVVGTPU�VJCV�OCZKOK\G�RTQVGEVKQP�QH�PCVWTCN�CPF�YQTMKPI�NCPFU�
• &GXGNQRKPI�RTKEKPI�OGEJCPKUOU�UWEJ�CU�TQCF�WUGT�8/6�DCUGF� 
� RTKEKPI��EQPIGUVKQP�RTKEKPI��CPF�RCTMKPI�RTKEKPI�UVTCVGIKGU�
• 4GFWEKPI�EQPIGUVKQP�CPF�TGNCVGF�)*)�GOKUUKQPU�VJTQWIJ�RTQITCOU�VQ� 
� OCZKOK\G�VJG�WUG�QH�CNVGTPCVKXGU�VQ�UKPING�QEEWRCPV�XGJKENGU��KPENWFKPI�DKE[ENKPI�� 
� YCNMKPI��VTCPUKV�WUG��CPF�UJCTGF�OQDKNKV[�QRVKQPU�HQT�EQOOWVG�VTKRU�

• %QPVKPWG�VQ�RTQOQVG�TGUGCTEJ�CPF�UVCPFCTFU�HQT�PGY�CPF�GZKUVKPI� 
� VGEJPQNQIKGU�VQ�TGFWEG�)*)U��KPENWFKPI�DWV�PQV�NKOKVGF�VQ�

• .QY�TQNNKPI�TGUKUVCPEG�VKTGU�KP�VJG�TGRNCEGOGPV�VKTG�OCTMGV��UWDLGEV�VQ�EGTVKƂECVKQP�UVCPFCTFU�VJCV� 
� KFGPVKH[�VKTGU�CU�NQY�TQNNKPI�TGUKUVCPEG�VKTGU�QT�XGTKH[�GOKUUKQPU�TGFWEVKQPU�CPF�RQVGPVKCN�HWGN�UCXKPIU�
• +ORCEVU�QP�8/6�QH�ECT�UJCTKPI��TKFG�UQWTEKPI��CPF�QVJGT�GOGTIKPI�OQDKNKV[�QRVKQPU�
• &TKXKPI�DGJCXKQTU�VJCV�TGFWEG�)*)�GOKUUKQPU��UWEJ�CU�GEQFTKXKPI� 
� VTCKPKPI�CPF�TGCN�VKOG�HGGFDCEM�OGEJCPKUOU�

Natural and Working Lands Including Agricultural Lands

+P�JKU������5VCVG�QH�VJG�5VCVG�CFFTGUU��)QXGTPQT�$TQYP�GUVCDNKUJGF������VCTIGVU�HQT�)*)�GOKUUKQPU�
TGFWEVKQPU�CPF�ECNNGF�HQT�RQNKEKGU�CPF�CEVKQPU�VQ�TGFWEG�)*)�GOKUUKQPU�HTQO�PCVWTCN�CPF�YQTMKPI�NCPFU��
KPENWFKPI�HQTGUVU��TCPIGNCPFU��HCTOU��YGVNCPFU��CPF�UQKNU��6JG�RCUUCIG�QH�5$������
9QNM��%JCRVGT������
5VCVWVGU�QH����������EQFKƂGF�VJKU�RQNKE[�CPF�GORJCUK\GF�VJG�KORQTVCPV�TQNG�PCVWTCN�CPF�YQTMKPI�NCPFU�RNC[�KP�
VJG�5VCVGoU�ENKOCVG�UVTCVGI[��6JKU�5EQRKPI�2NCP�HQEWUGU�TGPGYGF�CVVGPVKQP�QP�%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�
NCPFU�CPF�VJG�EQPVTKDWVKQP�VJG[�OCMG�VQ�OGGV�VJG�5VCVGoU�IQCNU�HQT�ECTDQP�UGSWGUVTCVKQP��)*)�TGFWEVKQP��CPF�
ENKOCVG�EJCPIG�CFCRVCVKQP�
%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�NCPFU�GPEQORCUU�C�TCPIG�QH�NCPF�V[RGU�CPF�WUGU��KPENWFKPI�HCTOU��TCPEJGU��
HQTGUVU��ITCUUNCPFU��FGUGTVU��YGVNCPFU��TKRCTKCP�CTGCU��EQCUVCN�CTGCU�CPF�VJG�QEGCP���CU�YGNN�CU�VJG�ITGGP�
URCEGU�KP�WTDCP�CPF�DWKNV�GPXKTQPOGPVU��6JGUG�TGUQWTEGU�ECP�DG�DQVJ�C�UQWTEG�CPF�UKPM�HQT�)*)�GOKUUKQPU��
2QNKE[�KP�VJKU�UGEVQT�OWUV�DCNCPEG�)*)�GOKUUKQPU�TGFWEVKQPU�CPF�ECTDQP�UGSWGUVTCVKQP�YKVJ�QVJGT�EQ�
DGPGƂVU��UWEJ�CU�ENGCP�CKT��YKNFNKHG�CPF�RQNNKPCVQT�JCDKVCV��UVTQPI�GEQPQOKGU��HQQF��ƂDGT�CPF�TGPGYCDNG�GPGTI[�
RTQFWEVKQP��CPF�YCVGT�UWRRN[����

4GEGPV�VTGPFU�KPFKECVG�VJCV�UKIPKƂECPV�RQQNU�QH�ECTDQP�HTQO�VJGUG�NCPFUECRGU�TKUM�TGXGTUCN��QXGT�VJG�RGTKQF�
����s�����FKUVWTDCPEG�ECWUGF�CP�GUVKOCVGF�����//6�%�NQUU��YKVJ�VJG�OCLQTKV[s�CRRTQZKOCVGN[�����//6�%s

��� www.sierranevada.ca.gov/our-region/ca-primary-watershed
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NQUV�VJTQWIJ�YKNFNCPF�ƂTG�����#V�VJG�UCOG�VKOG��GPGTI[�WUG��OGVJCPG��CPF�021�GOKUUKQPU�HTQO�VJG�CITKEWNVWTCN�
UGEVQT�CEEQWPVU�HQT�GKIJV�RGTEGPV�QH�VJG�GOKUUKQPU�KP�VJG�UVCVGYKFG�)*)�KPXGPVQT[�
%CNKHQTPKCoU�ENKOCVG�QDLGEVKXG�HQT�PCVWTCN�CPF�YQTMKPI�NCPFU�KU�VQ�OCKPVCKP�VJGO�CU�C�ECTDQP�UKPM�
K�G���PGV�\GTQ�
QT�PGICVKXG�)*)�GOKUUKQPU��CPF��YJGTG�CRRTQRTKCVG��OKPKOK\G�VJG�PGV�)*)�CPF�DNCEM�ECTDQP�GOKUUKQPU�
CUUQEKCVGF�YKVJ�OCPCIGOGPV��DKQOCUU�WVKNK\CVKQP��CPF�YKNFƂTG�GXGPVU��+P�QTFGT�VQ�CEJKGXG�VJKU�QDLGEVKXG��
VJKU�2NCP�FKTGEVU�VJG�EQPVKPWGF�FGXGNQROGPV�QH�VJG�DTQCF�CPF�ITQYKPI�WPFGTUVCPFKPI�QH�ECTDQP�F[PCOKEU�
QP�%CNKHQTPKCoU�NCPFUECRGU��UVCVGYKFG�GOKUUKQP�VTGPFU��CPF�VJGKT�TGURQPUGU�VQ�FKHHGTGPV�NCPF�OCPCIGOGPV�
UEGPCTKQU��(WTVJGT��KP�QTFGT�VQ�DWKNF�C�RTQITCOOCVKE�HTCOGYQTM�HQT�CEJKGXKPI�VJKU�NQPI�VGTO�QDLGEVKXG�VQ�
OCKPVCKP�%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�NCPFU�CU�C�ECTDQP�UKPM��VJKU�2NCP�FKTGEVU�VJG�5VCVG�VQ�SWCPVKH[�VJG�
ECTDQP�KORCEVU�QH�DQVJ�RWDNKEN[�HWPFGF�
G�I���DQPFU��URGEKCN�VCZGU��IGPGTCN�HWPF��ENKOCVG�KPVGTXGPVKQP�CEVKXKVKGU�
QP�%CNKHQTPKCoU�PCVWTCN�CPF�YQTMKPI�NCPFU�OCFG�VJTQWIJ�GZKUVKPI�RTQITCOU�CU�YGNN�CU�RQVGPVKCN�TGIWNCVQT[�
CEVKQPU�QP�NCPF�OCPCIGOGPV��6JKU�2NCP�RTQRQUGU�CP�KPVGTXGPVKQP�DCUGF�TGFWEVKQP�IQCN�QH�CV�NGCUV�������OKNNKQP�
OGVTKE�VQPU�D[������CU�C�TGCUQPCDNG�DGIKPPKPI�RQKPV�HQT�HWTVJGT�FKUEWUUKQP�CPF�FGXGNQROGPV�DCUGF�QP�VJG�
5VCVGoU�EWTTGPV�RTGNKOKPCT[�WPFGTUVCPFKPI�QH�YJCV�OKIJV�DG�HGCUKDNG��6JKU�2NCP�TGEQIPK\GU�VJCV�CEJKGXKPI�CP�
KPKVKCN�UVCVGYKFG�IQCN�QH�UGSWGUVGTKPI�CPF�CXQKFKPI�GOKUUKQPU�KP�VJKU�UGEVQT�D[�CV�NGCUV�������OKNNKQP�OGVTKE�VQPU�
D[������VJTQWIJ�GZKUVKPI�RCVJYC[U�CPF�PGY�KPEGPVKXGU�YQWNF�RTQXKFG�C�ETWEKCN�EQORNGOGPV�VQ�VJG�OGCUWTGU�
FGUETKDGF�KP�VJKU�5EQRKPI�2NCP�CPF�YKNN�KPHQTO�VJG�FGXGNQROGPV�QH�NQPIGT�VGTO�PCVWTCN�CPF�YQTMKPI�NCPFU�IQCNU��
#EJKGXKPI�VJKU�CODKVKQWU�ENKOCVG�IQCN�YKNN�TGSWKTG�EQNNCDQTCVKQP�CPF�UWRRQTV�HTQO�5VCVG�CPF�NQECN�CIGPEKGU��
YJKEJ�OWUV�KORTQXG�VJGKT�ECRCEKV[�VQ�RCTVKEKRCVG�CPF�DGPGƂV�HTQO�5VCVG�ENKOCVG�RTQITCOU��CPF�UGV�VJG�RCVJ�HQT�
PCVWTCN�CPF�YQTMKPI�NCPFU�VQ�JGNR�VJG�5VCVG�OGGV�KVU�NQPI�TCPIG�ENKOCVG�IQCNU�

Looking to the Future
6JKU�UGEVKQP�QWVNKPGU�JQY�VJG�5VCVG�YKNN�CEJKGXG�%CNKHQTPKCoU�ENKOCVG�QDLGEVKXGU�VQ��
���OCKPVCKP�VJGO�CU�C�
TGUKNKGPV�ECTDQP�UKPM�
K�G���PGV�\GTQ�QT�PGICVKXG�)*)�GOKUUKQPU���CPF�
���OKPKOK\G�VJG�PGV�)*)�CPF�DNCEM�
ECTDQP�GOKUUKQPU�CUUQEKCVGF�YKVJ�OCPCIGOGPV��DKQOCUU�FKURQUCN��CPF�YKNFƂTG�GXGPVU�VQ������CPF�DG[QPF�
+ORNGOGPVCVKQP�YKNN�KPENWFG�RQNKE[�CPF�RTQITCO�RCVJYC[U��YKVJ�CEVKXKVKGU�TGNCVGF�VQ�NCPF�RTQVGEVKQP��GPJCPEGF�
ECTDQP�UGSWGUVTCVKQP��CPF�KPPQXCVKXG�DKQOCUU�WVKNK\CVKQP��6JG�HTCOGYQTM�HQT�VJKU�UGEVKQP�KU�VQ�

• Protect�NCPF�HTQO�EQPXGTUKQP�VQ�OQTG�KPVGPUKƂGF�WUGU�D[�KPETGCUKPI� 
� EQPUGTXCVKQP�QRRQTVWPKVKGU�CPF�RWTUWKPI�NQECN�RNCPPKPI�RTQEGUUGU�KP�WTDCP�CPF� 
� KPHTCUVTWEVWTG�FGXGNQROGPV�RCVVGTPU�VJCV�CXQKF�ITGGPƂGNF�FGXGNQROGPV�
• Enhance�VJG�TGUKNKGPEG�QH�CPF�RQVGPVKCN�HQT�ECTDQP�UGSWGUVTCVKQP�QP�NCPFU�VJTQWIJ�OCPCIGOGPV� 
� CPF�TGUVQTCVKQP��CPF�TGFWEG�)*)�CPF�DNCEM�ECTDQP�GOKUUKQPU�HTQO�YKNFƂTG�CPF�OCPCIGOGPV� 
� CEVKXKVKGU��6JKU�GPJCPEGOGPV�KPENWFGU�GZRCPUKQP�CPF�OCPCIGOGPV�QH�ITGGP�URCEG�KP�WTDCP�CTGCU�
• Innovate�DKQOCUU�WVKNK\CVKQP�UWEJ�VJCV�JCTXGUVGF�YQQF�CPF�GZEGUU�CITKEWNVWTCN�CPF�HQTGUV� 
� DKQOCUU�ECP�DG�WUGF�VQ�CFXCPEG�UVCVGYKFG�QDLGEVKXGU�HQT�TGPGYCDNG�GPGTI[�CPF�HWGNU��YQQF� 
� RTQFWEV�OCPWHCEVWTKPI��CITKEWNVWTCN�OCTMGVU��CPF�UQKN�JGCNVJ��TGUWNVKPI�KP�CXQKFGF� 
� )*)�GOKUUKQPU�TGNCVKXG�VQ�VTCFKVKQPCN�WVKNK\CVKQP�RCVJYC[U��#UUQEKCVGF�CEVKXKVKGU� 
� UJQWNF�KPETGCUG�VJG�TGUKNKGPEG�QH�TWTCN�EQOOWPKVKGU�CPF�GEQPQOKGU�

6Q�CEEQORNKUJ�VJGUG�QDLGEVKXGU��VJG�5VCVG��NGF�D[�%CNKHQTPKC�0CVWTCN�4GUQWTEGU�#IGPE[�
%04#���%CNKHQTPKC�
&GRCTVOGPV�QH�(QQF�CPF�#ITKEWNVWTG�
%&(#���%CNKHQTPKC�'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�
%CN'2#��CPF�%#4$�
YKNN�EQORNGVG�C�0CVWTCN�CPF�9QTMKPI�.CPFU�
09.��%NKOCVG�%JCPIG�+ORNGOGPVCVKQP�2NCP�
+ORNGOGPVCVKQP�
2NCP��KP������VQ�GXCNWCVG�C�TCPIG�QH�KORNGOGPVCVKQP�UEGPCTKQU�HQT�PCVWTCN�CPF�YQTMKPI�NCPFU�CPF�KFGPVKH[�
NQPI�VGTO�
�����QT�������UGSWGUVTCVKQP�IQCNU�VJCV�ECP�DG�KPEQTRQTCVGF�KPVQ�HWVWTG�ENKOCVG�RQNKE[��6JG�
+ORNGOGPVCVKQP�2NCP�YKNN�

• +PENWFG�C�RTQLGEVKQP�QH�UVCVGYKFG�GOKUUKQPU�WPFGT�DWUKPGUU�CU�WUWCN�NCPF�WUG�CPF�OCPCIGOGPV� 
� EQPFKVKQPU�CPF�CNVGTPCVKXG�UEGPCTKQU��CU�YGNN�CU�C�NKUVKPI�CPF�SWCPVKVCVKXG�CUUGUUOGPV� 
� QH�EQPUGTXCVKQP�CPF�OCPCIGOGPV�CEVKXKVKGU�VJG�UVCVG�OC[�RWTUWG�VQ�CEJKGXG� 
� VJG�09.�ENKOCVG�QDLGEVKXGU�CPF�VJG�UVCVGYKFG�IQCNU�QH�CV�NGCUV�������//6%12e  
� GOKUUKQPU�UGSWGUVGTKPI�CPF�CXQKFCPEG�HTQO�VJG�09.�UGEVQT�D[������
• +FGPVKH[�UVCVG�FGRCTVOGPVU��DQCTFU��EQPUGTXCPEKGU��CPF�%04#�CPF�%&(#� 
� RTQITCOU�TGURQPUKDNG�HQT�OGGVKPI�VJG�������//6%12G�IQCN�D[�������CPF
• +FGPVKH[�OGVJQFQNQIKGU�VQ�DG�WUGF�D[�5VCVG�RTQITCOU�VQ�CEEQWPV�HQT�VJG� 

��� www.arb.ca.gov/cc/inventory/sectors/forest/forest.htm
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� )*)�KORCEVU�QH�RTKQT�UVCVG�HWPFGF�NCPF�WUG�CPF�OCPCIGOGPV�KPVGTXGPVKQPU�� 
� CPF�VQ�DG�WUGF�VQ�GUVKOCVG�VJG�)*)�KORCEVU�QH�HWVWTG�KPVGTXGPVKQPU�

9JKNG�ITQYKPI�VTGGU�CPF�QVJGT�XGIGVCVKQP��CU�YGNN�CU�UQKN�ECTDQP�UGSWGUVTCVKQP��TGFWEG�UQOG�QH�VJG�ECTDQP�
NQUUGU�OGCUWTGF��ENKOCVG�EJCPIG�KVUGNH�HWTVJGT�UVTGUUGU�OCP[�QH�VJGUG�U[UVGOU�CPF�CHHGEVU�VJG�CDKNKV[�QH�
%CNKHQTPKCoU�NCPFUECRGU�VQ�OCKPVCKP�KVU�ECTDQP�UKPM��6JG�5VCVG�YKNN�EQPVKPWG�VQ�TGN[�QP�DGUV�CXCKNCDNG�UEKGPEG�
VQ�UWRRQTV�CEVKQPU�CPF�KPEGPVKXGU�VQ�UNQY�CPF�TGXGTUG�VJGUG�VTGPFU��KP�EQPEGTV�YKVJ�QVJGT�RTQFWEVKQP�CPF�
GEQNQIKECN�QDLGEVKXGU�QH�NCPF�WUG��6JG�(QTGUV�%NKOCVG�#EVKQP�6GCO��*GCNVJ[�5QKNU�+PKVKCVKXG��5VCVG�%QCUVCN�
%QPUGTXCPE[oU�%NKOCVG�4GCF[�2TQITCO��XCTKQWU�%CNKHQTPKC�%NKOCVG�+PXGUVOGPV�RTQITCOU��CPF�%#4$oU�
EQORNKCPEG�QHHUGV�RTQITCO�CNTGCF[�WPFGTVCMG�RQTVKQPU�QH�VJKU�YQTM��#U�YG�OQXG�VQYCTFU�CPF�OCZKOK\G�VJG�
CDKNKV[�QH�QWT�NCPF�DCUG�VQ�UGTXG�CU�C�ECTDQP�UKPM��KV�YKNN�CNUQ�DG�KORQTVCPV�VQ�UVTGPIVJGP�VJGUG�KPFKXKFWCN�
CEVKXKVKGU�VJTQWIJ�VJG�EQQTFKPCVKQP�CPF�CIITGICVKQP�QH�GEQTGIKQPCN�RNCPU�VJCV�KPHQTO�VJGUG�KPVGTXGPVKQPU��
6JGUG�CPF�HWVWTG�CFFKVKQPCN�GHHQTVU�ECP�PQV�QPN[�RTQVGEV�%CNKHQTPKCoU�PCVWTCN�ECTDQP�UVQEMU��VJG[�ECP�CNUQ�
KORTQXG�SWCNKV[�QH�NKHG�KP�WTDCP�CPF�TWTCN�EQOOWPKVKGU�CNKMG�CPF�KPETGCUG�VJG�ENKOCVG�TGUKNKGPEG�QH�CITKEWNVWTCN��
HQTGUVT[��CPF�TGETGCVKQPCN�KPFWUVTKGU�CPF�VJG�TWTCN�EQOOWPKVKGU�VJG[�UWRRQTV��VJG�5VCVGoU�YCVGT�UWRRN[��
DKQFKXGTUKV[��CPF�VJG�UCHGV[�CPF�GPXKTQPOGPVCN�JGCNVJ�QH�CNN�YJQ�ECNN�%CNKHQTPKC�JQOG�

Research and Policy Needs
4GUGCTEJ�KU�QPIQKPI�CETQUU�CIGPEKGU�VQ�CFXCPEG�VJG�UVCVG�QH�VJG�UEKGPEG�QP�09.�ECTDQP�F[PCOKEU��KPENWFKPI�
C�PWODGT�QH�RTQLGEVU�YKVJKP�VJG�(QWTVJ�%NKOCVG�%JCPIG�#UUGUUOGPV��CPF�C�EQORGPFKWO�QH�ENKOCVG�TGUGCTEJ�
DGKPI�OCPCIGF�D[�VJG�%04#�VJCV�YKNN�DG�EQORNGVGF�KP�������#FFKVKQPCNN[��%CNKHQTPKC�PGGFU�C�YGNN�FGƂPGF�
TGHGTGPEG�ECUG��QT�pDWUKPGUU�CU�WUWCNq�UEGPCTKQ�VQ�UGV�C�EQORTGJGPUKXG�CPF�UVTCVGIKE�RCVJ�HQTYCTF�HQT�
%CNKHQTPKCoU�NCPFU�CPF�QEGCP�GPXKTQPOGPVU�VQ�EQPVTKDWVG�VQ�VJG�5VCVGoU�ENKOCVG�IQCNU��(KPCNN[��GHHQTVU�OWUV�
KPETGCUG�VQ�ICVJGT��KPVGTRTGV��CPF�WPKH[�DGUV�CXCKNCDNG�UEKGPEG�QP�VJG�)*)�CPF�ECTDQP�UGSWGUVTCVKQP�KORCEVU�
QH�NCPF�WUG�CPF�OCPCIGOGPV�RTCEVKEGU�CRRNKGF�CETQUU�HQTGUVU��EWNVKXCVGF�CITKEWNVWTCN�NCPFU��TCPIGNCPFU�CPF�
ITCUUNCPFU��YGVNCPFU��EQCUVCN�CPF�QEGCP�U[UVGOU��FGUGTV�GEQU[UVGOU��CPF�WTDCP�CPF�QVJGT�UGVVNGF�NCPFU�
6JG�+ORNGOGPVCVKQP�2NCP��CU�UWOOCTK\GF�CDQXG��YKNN�WVKNK\G�VJG�2TQVGEV�'PJCPEG�+PPQXCVG�HTCOGYQTM�CPF�
GORNQ[�RTQLGEVKQPU�HQT�ECTDQP�UGSWGUVTCVKQP�CPF�)*)�GOKUUKQPU�HTQO�%CNKHQTPKCoU�NCPF�DCUG�WPFGT�TGHGTGPEG�
ECUG�CPF�KPETGCUGF�OCPCIGOGPV�UEGPCTKQU��6JG�SWCPVKVCVKXG�QWVRWVU�QH�VJGUG�RTQLGEVKQPU��GZRTGUUGF�CU�
ECTDQP�FKQZKFG�GSWKXCNGPVU�YKNN�FTKXG�CETGCIG�PGGFU�HQT�KORNGOGPVCVKQP�WUKPI�%12G�CETG�TGUWNVU�HTQO�OWNVKRNG�
OQFGNKPI�GHHQTVU��6JG�+ORNGOGPVCVKQP�2NCP�YKNN�CNUQ�KFGPVKH[�)*)�GOKUUKQPU�SWCPVKƂECVKQP�YKVJKP�CPF�CETQUU�
RTQITCOU�CPF�CIGPEKGU�CPF�FGUETKDG�KORNGOGPVCVKQP�OQPKVQTKPI�CPF�GOKUUKQPU�KPXGPVQTKGU�

Natural and Working Lands Inventory
+P�QTFGT�VQ�WPFGTUVCPF�JQY�ECTDQP�KU�TGNGCUGF�CPF�UGSWGUVGTGF�D[�PCVWTCN�CPF�YQTMKPI�NCPFUECRGU��%#4$�JCU�
YQTMGF�GZVGPUKXGN[�YKVJ�QVJGT�5VCVG�CIGPEKGU��CECFGOKE�TGUGCTEJGTU�CPF�VJG�RWDNKE�VQ�FGXGNQR�C�0CVWTCN�CPF�
9QTMKPI�.CPFU�KPXGPVQT[�VJCV�YKNN�IWKFG�VJKU�RTQEGUU��#U�YKVJ�QVJGT�UGEVQTU��VJG�%#4$�0CVWTCN�CPF�9QTMKPI�
.CPFU�KPXGPVQT[�TGRTGUGPVU�C�UPCRUJQV�QH�GOKUUKQPU�KP�TGEGPV�[GCTU��WUKPI�C�EQODKPCVKQP�QH�TGRQTVGF�CPF�
OGCUWTGF�FCVC��#�VKOG�NCI�GZKUVU�DGVYGGP�VJG�NCUV�[GCT�QH�CXCKNCDNG�FCVC�CPF�VJG�EQORNGVKQP�QH�VJG�KPXGPVQT[�
VQ�CNNQY�VKOG�HQT�TGRQTVKPI�CPF�RTQEGUUKPI�VJG�FCVC��(QT�GOKUUKQP�UQWTEGU�VJCV�CTG�JCTF�VQ�KPFKXKFWCNN[�OGCUWTG��
VJG�%#4$�KPXGPVQT[�GUVKOCVGU�GOKUUKQPU�DCUGF�QP�pUWTTQICVGU�q�UWEJ�CU�VJG�V[RKECN�COQWPV�QH�VTCXGN�QP�
WPRCXGF�TQCFU�VQ�GUVKOCVG�RCTVKEWNCVG�OCVVGT�GOKUUKQPU�CV�VJG�EQWPV[�NGXGN��6JG�OQUV�TGEGPV�KPXGPVQT[�ECP�CNUQ�
DG�pHQTGECUVq�VQ�RTQLGEV�RTGXCKNKPI�EQPFKVKQPU�KP�C�HWVWTG�[GCT�DCUGF�QP�TWNGU�CPF�RTQITCOU�EWTTGPVN[�KP�RNCEG�s�
MPQYP�CU�C�pDWUKPGUU�CU�WUWCN�RTQLGEVKQPq���CNQPI�YKVJ�UEGPCTKQU�VQ�GZRNQTG�VJG�DGPGƂVU�QH�HWTVJGT�UVTCVGIKGU�VQ�
TGFWEG�GOKUUKQPU��(QTGECUVU�QH�DWUKPGUU�CU�WUWCN�CPF�RQNKE[�UEGPCTKQU�IWKFG�RNCPPKPI�GHHQTVU�
#U�FKUEWUUGF�DGNQY��QPIQKPI�TGUGCTEJ�KPVQ�HQTGECUVKPI�GOKUUKQPU�HTQO�0CVWTCN�CPF�9QTMKPI�.CPFU�KPENWFGU�
C�RTQLGEV�CV�.CYTGPEG�$GTMGNG[�0CVKQPCN�.CDQTCVQT[�HWPFGF�D[�%04#��%#4$�KU�OQPKVQTKPI�VJKU�CPF�QVJGT�
TGUGCTEJ�CEVKXKVKGU�CPF�YKNN�KPEQTRQTCVG�TGUWNVU�KPVQ�C�RTQRQUGF�KPXGPVQT[�CPF�HQTGECUVKPI�OGVJQFQNQI[�HQT�
0CVWTCN�CPF�9QTMKPI�.CPFU��%#4$�YKNN�UQNKEKV�RWDNKE�HGGFDCEM�CPF�TGXKGY�QP�VJG�TGUWNVKPI�RTQFWEV�RTKQT�VQ�
EQORNGVKPI�VJG�ƂTUV�HWNN�0CVWTCN�CPF�9QTMKPI�.CPFU�+PXGPVQT[�D[�VJG�GPF�QH�������CU�ECNNGF�HQT�KP�5$������6JG�
0CVWTCN�CPF�9QTMKPI�.CPFU�+PXGPVQT[�KU�URCVKCNN[�TGUQNXGF��UQ�KV�ECP�DG�UGIOGPVGF�D[�EQWPV[��YCVGTUJGF��QT�
QVJGT�TGIKQPCN�RNCPPKPI�CTGCU��6JKU�URCVKCN�TGUQNWVKQP�CNNQYU�NQECN�IQXGTPOGPVU�CPF�TGIKQPCN�QTICPK\CVKQPU�VQ�
WUG�VJG�KPXGPVQT[��CNQPI�YKVJ�OQTG�ITCPWNCT�NQECVKQP�URGEKƂE�KPHQTOCVKQP��VQ�VTCEM�RTQITGUU�HTQO�RTQLGEVU�KP�
VJGKT�LWTKUFKEVKQPU�
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%#4$�RNCPU�VQ�WRFCVG�VJG�HQTGUV�EQORQPGPV�QH�VJG�0CVWTCN�CPF�9QTMKPI�.CPFU�KPXGPVQT[�VQ�KPENWFG������
)*)�GOKUUKQPU�GUVKOCVGU��HQNNQYGF�D[�GOKUUKQPU�GUVKOCVGU�HQT�UQKN�ECTDQP��WTDCP�HQTGUVT[��CPF�ETQRNCPFU�
D[�OKF�������9QTM�EWTTGPVN[�KP�RTQITGUU�CRRNKGU�CKTDQTPG�CPF�URCEG�DCUGF�VGEJPQNQIKGU�VQ�OQPKVQT�HQTGUV�
JGCNVJ�CPF�SWCPVKH[�GOKUUKQPU�CUUQEKCVGF�YKVJ�NCPF�DCUGF�ECTDQP��%CNKHQTPKC�CPF�HGFGTCN�CIGPEKGU�CTG�YQTMKPI�
YKVJ�TGUGCTEJGTU�CPF�HWPFKPI�UVWFKGU�VQ�GPJCPEG�QWT�WPFGTUVCPFKPI�QH�VJG�TQNGU�QH�HQTGUVU�CPF�QVJGT�NCPFU�KP�
ENKOCVG�EJCPIG�WUKPI�TCRKFN[�CFXCPEKPI�TGOQVG�UGPUKPI�VGEJPQNQI[�206, ���

CALAND Carbon Emissions Model
%04#�KU�OCPCIKPI�VJG�FGXGNQROGPV�QH�C�%#.#0&�OQFGN�VJTQWIJ�.CYTGPEG�$GTMGNG[�0CVKQPCN�.CDQTCVQT[��
YJKEJ�YKNN�KPENWFG�C�RTQLGEVKQP�QH�DWUKPGUU�CU�WUWCN�GOKUUKQPU�CU�YGNN�CU�C�NKUVKPI�CPF�SWCPVKVCVKXG�CUUGUUOGPV�
QH�EQPUGTXCVKQP�CPF�OCPCIGOGPV�CEVKXKVKGU�VJG�5VCVG�OC[�RWTUWG�VQ�CEJKGXG�CV�NGCUV�������//6�UGSWGUVTCVKQP�
CPF�)*)�CXQKFGF�GOKUUKQPU�HTQO�VJG�09.�UGEVQT�D[������
%04#��CNQPI�YKVJ�%#4$�CPF�%&(#��YKNN�GUVCDNKUJ�C�HQTOCN�RWDNKE�GPICIGOGPV�RTQEGUU�VQ�ICVJGT�
GZVGTPCN�UEKGPVKƂE�GZRGTVKUG�VQ�KPHQTO�FGXGNQROGPV�CPF�ƂPCNK\CVKQP�QH�VJG�%#.#0&�OQFGN�HQT�WUG�KP�VJG�
+ORNGOGPVCVKQP�2NCP��&GXGNQROGPV�QH�VJG�+ORNGOGPVCVKQP�2NCP�KVUGNH�YKNN�CNUQ�KPENWFG�C�HQTOCN�RWDNKE�RTQEGUU�

Cross-Sector Interactions
5VTCVGIKGU�VJCV�TGFWEG�)*)�GOKUUKQPU�QT�KPETGCUG�UGSWGUVTCVKQP�KP�VJG�PCVWTCN�CPF�YQTMKPI�NCPFU�UGEVQT�
QHVGP�QXGTNCR�CPF�TGUWNV�KP�U[PGTIKGU�YKVJ�QVJGT�UGEVQTU��OQUV�PQVCDN[�CV�KPVGTUGEVKQPU�YKVJ�NCPF�WUG��DKQOCUU�
CPF�YCUVG�WVKNK\CVKQP��GPGTI[�CPF�YCVGT��+V�YKNN�DG�KORQTVCPV�HQT�VJG�UGEVQT�VQ�OCMG�ETKVKECN�NKPMCIGU�VQ�QVJGT�
UGEVQTU��KPENWFKPI�GPGTI[��VTCPURQTVCVKQP�HWGNU��CPF�YCUVG��CPF�FGXGNQR�RNCPU�VQ�KPVGITCVG�VJG�PCVWTCN�CPF�
YQTMKPI�NCPFU�UGEVQT�KPVQ�GZKUVKPI�OQFGNU��UWEJ�CU�2#6*9#;5�CPF�4'/+�
.CPFQYPGT��NQECN��CPF�TGIKQPCN�FGEKUKQPU�CHHGEV�NCPF�WUG�FGXGNQROGPV�RCVVGTPU�CPF�PCVWTCN�CPF�YQTMKPI�NCPF�
EQPXGTUKQP�TCVGU��EQPXGTUGN[��EQPUGTXCVKQP�CEVKXKVKGU�ECP�UWRRQTV�KPƂNN�QTKGPVGF�TGIKQPCN�FGXGNQROGPV�CPF�
TGNCVGF�VTCPURQTVCVKQP�PGGFU��#U�FKUEWUUGF�GCTNKGT�KP�VJG�6TCPURQTVCVKQP�5WUVCKPCDKNKV[�UGEVKQP��WPFGT�5$������
5WUVCKPCDNG�%QOOWPKVKGU�5VTCVGIKGU�
5%5U��CKO�VQ�NKPM�VTCPURQTVCVKQP��JQWUKPI��CPF�ENKOCVG�RQNKE[�VQ�TGFWEG�
RGT�ECRKVC�)*)�GOKUUKQPU�YJKNG�RTQXKFKPI�C�TCPIG�QH�QVJGT�KORQTVCPV�DGPGƂVU�HQT�%CNKHQTPKCPU��5QOG�5%5U�
KPENWFG�RQNKEKGU��QDLGEVKXGU�QT�KORNGOGPVCVKQP�OGCUWTGU�TGNCVKPI�VQ�EQPUGTXCVKQP�CPF�NCPF�RTQVGEVKQPU��CPF�
VQ�WTDCP�ITGGPKPI�����2TQVGEVKPI�PCVWTCN�CPF�YQTMKPI�NCPFU�VJCV�CTG�WPFGT�VJTGCV�QH�EQPXGTUKQP�ECP�RTQOQVG�
KPƂNN�FGXGNQROGPV��TGFWEG�8/6��NKOKV�KPHTCUVTWEVWTG�GZRCPUKQP��CPF�EWTD�CUUQEKCVGF�)*)�GOKUUKQPU��#P�
KPVGITCVGF�XKUKQP�HQT�EQOOWPKV[�FGXGNQROGPV��NCPF�EQPUGTXCVKQP�CPF�OCPCIGOGPV��CPF�VTCPURQTVCVKQP�KU�C�
MG[�EQORQPGPV�QH�OGGVKPI�QWT�VTCPURQTVCVKQP�CPF�PCVWTCN�CPF�YQTMKPI�NCPFU�IQCNU����

#ITKEWNVWTCN�CPF�EQOOGTEKCN�HQTGUVT[�QRGTCVKQPU�RTQFWEG�DKQOCUU�CU�DQVJ�CP�QDLGEVKXG�
K�G���HQQF�CPF�ƂDGT�
RTQFWEVKQP��CPF�C�YCUVG�D[�RTQFWEV��*QY�VJKU�OCVGTKCN�KU�WVKNK\GF�ECP�GKVJGT�KPETGCUG�QT�FGETGCUG�GOKUUKQPU�
CUUQEKCVGF�YKVJ�OCPCIGOGPV�CPF�TGUVQTCVKQP�CEVKXKVKGU��VWTP�YCUVG�KPVQ�WUCDNG�RTQFWEVU��FKURNCEG�HQUUKN�
HWGNU�WUGF�KP�GPGTI[�CPF�VTCPURQTVCVKQP��CPF�KPETGCUG�ECTDQP�UVQTGF�KP�FWTCDNG�YQQF�RTQFWEVU�KP�VJG�DWKNV�
GPXKTQPOGPV��(KPFKPI�RTQFWEVKXG�YC[U�VQ�WUG�VJKU�OCVGTKCN�QHHGTU�PGY�QRRQTVWPKVKGU�VQ�TGFWEG�)*)�GOKUUKQPU��
RTQOQVG�ECTDQP�UGSWGUVTCVKQP��CPF�IGPGTCVG�GEQPQOKE�TGUQWTEGU�HQT�HQTGUV��CITKEWNVWTCN��CPF�YCUVG�UGEVQTU�
CPF�EQOOWPKVKGU��%CNKHQTPKC�KU�KPXGUVKICVKPI�YC[U�VQ�VTCPUHQTO�JQY�QTICPKE�YCUVG�HTQO�VJG�CITKEWNVWTCN�CPF�
OWPKEKRCN�UGEVQTU�KU�OCPCIGF�VQ�OGGV�5.%2�GOKUUKQPU�TGFWEVKQPU�VCTIGVU�TGSWKTGF�D[�5$������210 

�CPF�VQ�RTQVGEV�RWDNKE�JGCNVJ��%TQUU�UGEVQT�U[PGTIKGU�CPF�EQORNGVG�YCUVG�KPVGT�E[ENGU��FKUEWUUGF�HWTVJGT�
KP�VJG�9CUVG�/CPCIGOGPV�UGEVKQP��TGUWNV�HTQO�EQPUEKGPVKQWU�VTGCVOGPV�QH�VJGUG�TGUQWTEGU��KPENWFKPI�
QRRQTVWPKVKGU�VQ�KORTQXG�UQKN�JGCNVJ��KPETGCUG�TGPGYCDNG�GPGTI[�IGPGTCVKQP��CPF�GPJCPEG�OCTMGV�UWRRQTV�HQT�
PQP�EQOOGTEKCN�RTQFWEVU�CPF�YCUVG��2TQFWEVKXG�WVKNK\CVKQP�QH�FGCF�CPF�F[KPI�VTGGU�KU�C�UKIPKƂECPV�HQEWU�QH�
VJG�)QXGTPQToU�6TGG�/QTVCNKV[�6CUM�(QTEG��CPF�GHHQTVU�VQ�TGUQNXG�VJG�EWTTGPV�UJQTVHCNN�KP�WVKNK\CVKQP�ECRCEKV[�KU�
CFFTGUUGF�KP�VJCV�5VCVG�QH�'OGTIGPE[�&GENCTCVKQP�CU�YGNN�CU�KP�5$�����
0CVWTCN�CPF�YQTMKPI�NCPFU�UVGYCTFUJKR�KU�GUUGPVKCN�VQ�UGEWTKPI�VJG�5VCVGoU�YCVGT�UWRRN[�CNQPI�VJG�GPVKTG�

206� #UPGT��)��GV�CN��
������2TQITGUUKXG�HQTGUV�ECPQR[�YCVGT�NQUU�FWTKPI�VJG�����s�����%CNKHQTPKC�FTQWIJV��20#5��������'����'���
���� $CVVNGU��,��GV�CN��
KP�RTQITGUU��+PPQXCVKQPU�KP�OGCUWTKPI�CPF�OCPCIKPI�HQTGUV�ECTDQP�UVQEMU�KP�%CNKHQTPKC��2TQLGEV��%���VJ�%CNKHQTPKC� 
� %NKOCVG�%JCPIG�#UUGUUOGPV��0CVWTCN�4GUQWTEGU�#IGPE[��TGUQWTEGU�EC�IQX�ENKOCVG�HQWTVJ�
���� �.KXKPIUVQP��#FCO��5WUVCKPCDNG�%QOOWPKVKGU�5VTCVGIKGU�CPF�%QPUGTXCVKQP��,CPWCT[�������#XCKNCDNG�CV��www.nature.org/ 
 ourinitiatives/regions/northamerica/unitedstates/california/sustainable-communities-strategies-and-conservation.pdf
��� www.arb.ca.gov/cc/scopingplan/meetings/meetings.htm
210� 5$�����
.CTC��%JCRVGT������5VCVWVGU�QH�������TGSWKTGU�C����RGTEGPV�TGFWEVKQP�KP�CPVJTQRQIGPKE�DNCEM�ECTDQP�GOKUUKQPU�D[������
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UWRRN[�EJCKP��HTQO�RTQVGEVKQP�CPF�OCPCIGOGPV�QH�VJG�HQTGUVGF�JGCFYCVGTU�VQ�RTGUGTXKPI�VJG�CDKNKV[�QH�
OQWPVCKP�OGCFQYU�VQ�TGVCKP�CPF�ƂNVGT�YCVGT�GPUWTKPI�ƃQYU�CPF�JCDKVCV�KP�VJG�&GNVC�CPF�KVU�VTKDWVCTKGU��GPF�
WUG�GHƂEKGPEKGU�KP�CITKEWNVWTCN�CPF�WTDCP�WUGU��CPF�ITQWPFYCVGT�KPƂNVTCVKQP�CPF�WVKNK\CVKQP�UVCVGYKFG��(QT�
GZCORNG��OQTG�GHƂEKGPV�YCVGT�CPF�GPGTI[�WUG�KP�HCTOKPI�QRGTCVKQPU�EQWNF�UWRRQTV�)*)�GOKUUKQPU�TGFWEVKQPU�
IQCNU�KP�VJG�GPGTI[�UGEVQTU��#PF�KORTQXKPI�HQTGUV�JGCNVJ�KP�VJG�5KGTTC�0GXCFC��%CUECFGU��CPF�QVJGT�
JGCFYCVGTU�RTQVGEVU�YCVGT�SWCNKV[�CPF�CXCKNCDKNKV[��KP�CNKIPOGPV�YKVJ�VJG�%CNKHQTPKC�9CVGT�#EVKQP�2NCP�

Potential Actions to Enhance Carbon Sequestration and Reduce Greenhouse 
Gases in NWL
9JKNG�CITKEWNVWTCN�CPF�HQTGUV�NCPFU�EQORTKUG�VJG�ITGCVGUV�CETGCIG�QH�09.�UVCVGYKFG��TGRTGUGPVKPI�UKIPKƂECPV�
QRRQTVWPKV[�HQT�CEJKGXKPI�VJG�5VCVGoU�09.�ENKOCVG�IQCNU��CEVKQPU�QP�CNN�09.�TGOCKP�ETKVKECN��6JG�NCPF�
OCPCIGOGPV�UVTCVGIKGU�CPF�VCTIGVU�KPENWFGF�KP�VJGUG�UGEVKQPU�CTG�KNNWUVTCVKXG�QH�VJG�V[RGU�QH�CEVKQPU�VJCV�YKNN�
DG�PGEGUUCT[�VQ�OCKPVCKP�CNN�QH�%CNKHQTPKCoU�09.�CPF�WTDCP�ITGGP�URCEG�CU�C�PGV�UKPM�QH�ECTDQP��CPF�CTG�DGKPI�
WUGF�VQ�CKF�KP�FGXGNQROGPV�QH�UEGPCTKQ�OQFGNKPI��6JG�+ORNGOGPVCVKQP�2NCP�YKNN�WUG�VJKU�UEGPCTKQ�OQFGNKPI�VQ�
UEQRG�VJG�UECNG�QH�CEVKQP�PGGFGF�VQ�GPUWTG�TGUKNKGPV�HWVWTG�NCPFUECRGU�CPF�KFGPVKH[�MG[�CTGCU�HQT�CFXCPEGOGPV�

Agriculture’s Role in Emissions Reductions and Carbon Sequestration
+P������CPF�������VJG�CITKEWNVWTCN�UGEVQT�OWUV�TGOCKP�XKDTCPV�CPF�UVTQPI��%CNKHQTPKCoU�CITKEWNVWTCN�RTQFWEVKQP�
KU�ETKVKECN�VQ�INQDCN�HQQF�UGEWTKV[��+V�KU�CNUQ�XWNPGTCDNG�VQ�ENKOCVG�EJCPIG��#�UVWF[211�D[�VJG�7PKXGTUKV[�QH�
%CNKHQTPKC�EQPENWFGF�VJCV�VJG�FTQWIJV�KP������EQUV�VJG�UVCVG�GEQPQO[������DKNNKQP�CPF��������HWNN�VKOG�LQDU��
6JGUG�NQUUGU�CTG�GZRGEVGF�VQ�TKRRNG�VJTQWIJ�TWTCN�EQOOWPKVKGU�HQT�CPQVJGT�UGXGTCN�[GCTU��6JKU�KNNWUVTCVGU�VJG�
KORQTVCPEG�QH�UVTGPIVJGPKPI�CITKEWNVWTG�YJKNG�RTQVGEVKPI�TGUQWTEGU�CPF�OKVKICVKPI�ENKOCVG�EJCPIG�
#U�VJG�5VCVG�YQTMU�VQ�OGGV�GOKUUKQPU�TGFWEVKQPU�IQCNU��VJG�CITKEWNVWTCN�UGEVQT�ECP�TGFWEG�GOKUUKQPU�HTQO�
RTQFWEVKQP��UGSWGUVGT�ECTDQP�CPF�DWKNF�UQKN�ECTDQP�UVQEMU��CPF�RNC[�C�TQNG�KP�ETQUU�UGEVQTCN�GHHQTVU�VQ�
OCZKOK\G�VJG�DGPGƂVU�QH�PCVWTCN�CPF�YQTMKPI�NCPFU�
%NKOCVG�UOCTV�CITKEWNVWTG�KU�CP�KPVGITCVGF�CRRTQCEJ�VQ�CEJKGXKPI�)*)�TGFWEVKQPU�YJKNG�CNUQ�GPUWTKPI�HQQF�
UGEWTKV[�CPF�RTQOQVKPI�CITKEWNVWTCN�CFCRVCVKQP�KP�VJG�HCEG�QH�ENKOCVG�EJCPIG��%QPUGTXKPI�CITKEWNVWTCN�NCPF��
UGSWGUVGTKPI�ECTDQP�KP�CITKEWNVWTCN�UQKNU��GORNQ[KPI�C�XCTKGV[�QH�VGEJPKSWGU�VQ�OCPCIG�OCPWTG�QP�FCKTKGU��CPF�
KPETGCUKPI�VJG�GHƂEKGPE[�QH�QP�HCTO�YCVGT�CPF�GPGTI[�WUG�CTG�GZCORNGU�QH�RTCEVKEGU�VJCV�ECP�CEJKGXG�ENKOCVG�
CPF�HQQF�RTQFWEVKQP�IQCNU�CETQUU�FKXGTUG�CITKEWNVWTCN�U[UVGOU��%NKOCVG�UOCTV�CITKEWNVWTG�ECP�UWRRQTV�VJG�
2TQVGEV��'PJCPEG��CPF�+PPQXCVG�IQCNU�
#RRTQZKOCVGN[����RGTEGPV�QH�CITKEWNVWTCN�GOKUUKQPU�CTG�OGVJCPG�GOKUUKQPU�HTQO�VJG�FCKT[�CPF�NKXGUVQEM�
UGEVQTU��'OKUUKQPU�EQOG�HTQO�VJG�CPKOCNU�VJGOUGNXGU��VJTQWIJ�GPVGTKE�HGTOGPVCVKQP��CU�YGNN�CU�HTQO�
OCPWTG�OCPCIGOGPVsGURGEKCNN[�CV�FCKTKGU��5$������CPF�VJG�TGUWNVCPV�5.%2�5VTCVGI[�KFGPVKH[�C�OKZ�QH�
XQNWPVCT[��KPEGPVKXG�DCUGF��CPF�RQVGPVKCN�TGIWNCVQT[�CEVKQPU�VQ�CEJKGXG�UKIPKƂECPV�GOKUUKQPU�TGFWEVKQPU�
HTQO�VJGUG�UQWTEGU��#�XCTKGV[�QH�VGEJPKSWGU�ECP�CVVCKP�VJG�DGUV�TGUWNVU�HQT�GCEJ�URGEKƂE�HCTOKPI�QRGTCVKQP��
GHHGEVKXGN[�KORNGOGPVKPI�C�DTQCF�OKZ�QH�UVTCVGIKGU�YKNN�TGFWEG�VJG�)*)�GOKUUKQPU�HTQO�VJG�CITKEWNVWTCN�
UGEVQT�UKIPKƂECPVN[��%#4$�CPF�%&(#�CPF�QVJGT�CIGPEKGU�CTG�YQTMKPI�VQIGVJGT�VQ�UQNKEKV�KPRWV�HTQO�KPFWUVT[��
GPXKTQPOGPVCN��CPF�EQOOWPKV[�ITQWRU�VQ�GPEQWTCIG�GCTN[�CPF�OGCPKPIHWN�CEVKQP�VQ�TGFWEG�GOKUUKQPU�HTQO�
VJG�NKXGUVQEM�UGEVQT�
1XGT�VJG�NCUV�UGXGTCN�[GCTU��HCTOU�JCXG�DGIWP�VQ�QRVKOK\G�HGTVKNK\GT�CRRNKECVKQPU�VQ�RTQVGEV�YCVGT�SWCNKV[��
OCKPVCKP�JKIJ�[KGNFU��CPF�TGFWEG�GOKUUKQPU�QH�021��C�ITGGPJQWUG�ICU��(CTOGTU�CTG�TGSWKTGF�VJTQWIJ�VJG�
+TTKICVGF�.CPFU�4GIWNCVQT[�2TQITCO�VQ�OCPCIG�PKVTQIGP�HGTVKNK\GTU�VQ�RTQVGEV�YCVGT�SWCNKV[�VJTQWIJ�VJG�WUG�QH�
PKVTQIGP�OCPCIGOGPV�RNCPU��0KVTQIGP�OCPCIGOGPV�RNCPU�CTG�C�VQQN�FGUKIPGF�VQ�RTGXGPV�QXGT�CRRNKECVKQPU�QH�
PKVTQIGP�VJTQWIJ�CP�CRRTQCEJ�VJCV�CEEQWPVU�HQT�VJG�PKVTQIGP�KPRWVU�HTQO�YCVGT��UQKN�COGPFOGPVU�CPF�QVJGT�
UQWTEGU��CPF�CNUQ�CEEQWPVU�HQT�PKVTQIGP�TGOQXGF�HTQO�VJG�ƂGNF��%&(#oU�(GTVKNK\GT�4GUGCTEJ�CPF�'FWECVKQP�
2TQITCO��KP�EQQTFKPCVKQP�YKVJ�WPKXGTUKV[�TGUGCTEJGTU�CPF�QVJGTU��JCU�FGXGNQRGF�HGTVKNK\CVKQP�IWKFGNKPGU�VQ�
QRVKOK\G�VJG�TCVG��VKOKPI�CPF�RNCEGOGPV�QH�HGTVKNK\GTU�HQT�ETQRU�VJCV�TGRTGUGPV�OQTG�VJCP�JCNH�QH�VJG�KTTKICVGF�
CITKEWNVWTG�KP�%CNKHQTPKC��5KOKNCTN[��KPPQXCVKQPU�KP�YCVGT�OCPCIGOGPV�CPF�VJG�GZRCPUKQP�QH�JKIJ�GHƂEKGPE[�
KTTKICVKQP�OGVJQFU�CNUQ�CTG�EQPVTKDWVKPI�VQ�021�TGFWEVKQPU�

211� *QYKVV��4KEJCTF�'���&WPECP�/CE'YCP��,QUWÅ�/GFGNNÉP�#\WCTC��,C[�4��.WPF��&CPKGN�#��5WOPGT��������'EQPQOKE�#PCN[UKU�QH� 
� VJG������&TQWIJV�HQT�%CNKHQTPKC��&CXKU��%#��%GPVGT�HQT�9CVGTUJGF�5EKGPEGU��7PKXGTUKV[�QH�%CNKHQTPKC�s�&CXKU�

Additional Documentation Attachment to Comment 2-F1 
Attachment C



86

%CNKHQTPKCoU�HCTOU�CPF�TCPEJGU�JCXG�VJG�CDKNKV[�VQ�TGOQXG�ECTDQP�HTQO�VJG�CVOQURJGTG�VJTQWIJ�OCPCIGOGPV�
RTCEVKEGU�VJCV�DWKNF�CPF�TGVCKP�UQKN�QTICPKE�OCVVGT��#FGSWCVG�UQKN�QTICPKE�OCVVGT�GPUWTGU�VJG�EQPVKPWGF�UQKN�
ECRCEKV[�VQ�HWPEVKQP�CU�C�XKVCN�NKXKPI�GEQU[UVGO�YKVJ�OWNVKRNG�DGPGƂVU��RTQFWEKPI�HQQF�HQT�RNCPVU��CPKOCNU��
CPF�JWOCPU��6JG�*GCNVJ[�5QKNU�+PKVKCVKXG��CPPQWPEGF�D[�)QXGTPQT�$TQYP�KP�������QHHGTU�CP�QRRQTVWPKV[�VQ�
KPEGPVKXK\G�VJG�OCPCIGOGPV�QH�HCTONCPF�HQT�KPETGCUGF�ECTDQP�UGSWGUVTCVKQP�KP�UQKN��CNUQ�CWIOGPVKPI�EQ�
DGPGƂVU�KPENWFKPI�KORTQXGF�RNCPV�JGCNVJ�CPF�[KGNFU��KPETGCUGF�YCVGT�KPƂNVTCVKQP�CPF�TGVGPVKQP��TGFWEGF�
UGFKOGPV�GTQUKQP�CPF�FWUV��KORTQXGF�YCVGT�CPF�CKT�SWCNKV[��CPF�KORTQXGF�DKQNQIKECN�FKXGTUKV[�CPF�YKNFNKHG�
habitat.
5$������UKIPGF�KPVQ�NCY�KP�������GUVCDNKUJGU�VJG�*GCNVJ[�5QKNU�2TQITCO�CV�%&(#�VQ�RTQXKFG�KPEGPVKXGU�VQ�
HCTOGTU��+V�GPCDNGU�ƂPCPEKCN�UWRRQTV�HQT�QP�HCTO�FGOQPUVTCVKQP�RTQLGEVU�VJCV�pTGUWNV�KP�ITGGPJQWUG�ICU�
DGPGƂVU�CETQUU�CNN�HCTOKPI�V[RGU�YKVJ�VJG�KPVGPV�VQ�GUVCDNKUJ�QT�RTQOQVG�JGCNVJ[�UQKNUq��+V�FGƂPGU�JGCNVJ[�
UQKNU�CU�pUQKNU�VJCV�GPJCPEG�VJGKT�EQPVKPWKPI�ECRCEKV[�VQ�HWPEVKQP�CU�C�DKQNQIKECN�U[UVGO��KPETGCUG�UQKN�
QTICPKE�OCVVGT��KORTQXG�UQKN�UVTWEVWTG�CPF�YCVGT�CPF�PWVTKGPV�JQNFKPI�ECRCEKV[��CPF�TGUWNV�KP�PGV�NQPI�VGTO�
ITGGPJQWUG�ICU�DGPGƂVU�q
#U�PQVGF�KP�VJG�%TQUU�5GEVQT�+PVGTCEVKQPU�UGEVKQP��5VCVG�CPF�NQECN�GHHQTVU�VQ�OCPCIG�NCPF�HQT�ECTDQP�
UGSWGUVTCVKQP�OWUV�YQTM�KP�EQPLWPEVKQP�YKVJ�GZKUVKPI�RNCPU��KPEGPVKXGU��CPF�RTQITCOU�RTQVGEVKPI�%CNKHQTPKCoU�
YCVGT�UWRRN[��CITKEWNVWTCN�NCPFU��CPF�YKNFNKHG�JCDKVCV��6JKU�5EQRKPI�2NCP�ƂVU�YKVJKP�C�YKFG�TCPIG�QH�QPIQKPI�
RNCPPKPI�GHHQTVU�VJTQWIJQWV�VJG�5VCVG�VQ�CFXCPEG�GEQPQOKE�CPF�GPXKTQPOGPVCN�RTKQTKVKGU�CUUQEKCVGF�YKVJ�
PCVWTCN�CPF�YQTMKPI�NCPFU�

#e Role of Forests in Emissions Reductions and Carbon Sequestration
&GECFGU�QH�ƂTG�GZENWUKQP��EQWRNGF�YKVJ�CP�GZVGPFGF�FTQWIJV�CPF�VJG�KORCEVU�QH�ENKOCVG�EJCPIG��JCXG�
KPETGCUGF�VJG�UK\G�CPF�KPVGPUKV[�QH�YKNFƂTGU�CPF�DCTM�DGGVNG�KPHGUVCVKQPU��GZRQUGF�OKNNKQPU�QH�WTDCP�CPF�TWTCN�
TGUKFGPVU�VQ�WPJGCNVJ[�UOQMG�NCFGP�CKT�HTQO�YKNFƂTGU��CPF�VJTGCVGPGF�RTQITGUU�VQYCTF�OGGVKPI�VJG�UVCVGoU�
NQPI�VGTO�ENKOCVG�IQCNU��/CPCIKPI�HQTGUVU�KP�%CNKHQTPKC�VQ�DG�JGCNVJ[��TGUKNKGPV�PGV�UKPMU�QH�ECTDQP�KU�C�XKVCN�
RCTV�QH�%CNKHQTPKCoU�ENKOCVG�EJCPIG�RQNKE[�
/QTG�VJCP�����OKNNKQP�VTGGU�CTG�FGCF��CPF�TGEGPV�YKNFƂTGU�JCXG�DGGP�COQPI�VJG�OQUV�FGUVTWEVKXG�CPF�
GZRGPUKXG�KP�UVCVG�JKUVQT[��#U�OCP[�CU����OKNNKQP�CETGU�QH�%CNKHQTPKC�HQTGUVU�CTG�GUVKOCVGF�VQ�DG�WPJGCNVJ[�
CPF�KP�PGGF�QH�UQOG�HQTO�QH�TGUVQTCVKQP��KPENWFKPI�OQTG�VJCP���OKNNKQP�CETGU�OCPCIGF�D[�HGFGTCN�NCPF�
OCPCIGOGPV�CIGPEKGU�CPF���OKNNKQP�CETGU�QH�5VCVG�CPF�RTKXCVGN[�OCPCIGF�HQTGUVU�
%CNKHQTPKCoU�WTDCP�HQTGUVU�CNUQ�HCEG�OWNVKRNG�EJCNNGPIGU��KPENWFKPI�FTQWIJV�CPF�KPXCUKXG�GZQVKE�KPUGEVU��7TDCP�
HQTGUVU�TGSWKTG�OCKPVGPCPEG�VQ�RTGUGTXG�VJG�OWNVKRNG�XCNWGU�VJG[�RTQXKFG�CPF�OGTKV�GZRCPUKQP�VQ�UGSWGUVGT�
ECTDQP�CPF�UGEWTG�QVJGT�DGPGƂVU�VQ�WTDCP�FYGNNGTU�CPF�VJG�5VCVG�
6JG�%CNKHQTPKC�(QTGUV�%CTDQP�2NCP�
(%2���DGKPI�FGXGNQRGF�D[�VJG�(QTGUV�%NKOCVG�#EVKQP�6GCO�
(%#6���UGGMU�
VQ�GUVCDNKUJ�%CNKHQTPKCoU�HQTGUVU�CU�C�OQTG�TGUKNKGPV�CPF�TGNKCDNG�NQPI�VGTO�ECTDQP�UKPM��TCVJGT�VJCP�C�)*)�CPF�
DNCEM�ECTDQP�GOKUUKQP�UQWTEG��CPF�EQPHGT�CFFKVKQPCN�GEQU[UVGO�DGPGƂVU�VJTQWIJ�C�TCPIG�QH�OCPCIGOGPV�
UVTCVGIKGU�212�6JG�(%2�GORJCUK\GU�YQTMKPI�EQNNCDQTCVKXGN[�CV�VJG�YCVGTUJGF�QT�NCPFUECRG�UECNG�VQ�TGUVQTG�
TGUKNKGPEG�VQ�CNN�HQTGUVNCPFU�KP�VJG�UVCVG�
6JG�EWTTGPV�FTCHV�QH�VJG�(%2�RNCEGU�ECTDQP�UGSWGUVTCVKQP�CPF�TGFWEKPI�DNCEM�ECTDQP�CPF�)*)�GOKUUKQPU�CU�
QPG�UGV�QH�OCPCIGOGPV�QDLGEVKXGU�KP�VJG�DTQCFGT�EQPVGZV�QH�HQTGUV�JGCNVJ�CPF�C�TCPIG�QH�QVJGT�KORQTVCPV�
HQTGUV�EQ�DGPGƂVU��%CNKHQTPKC�YKNN�OCPCIG�HQT�ECTDQP�CNQPIUKFG�YKNFNKHG�JCDKVCV��YCVGTUJGF�RTQVGEVKQP��
TGETGCVKQPCN�CEEGUU��VTCFKVKQPCN�VTKDCN�WUGU��RWDNKE�JGCNVJ�CPF�UCHGV[��HQTGUV�RTQFWEVU��CPF�NQECN�CPF�TGIKQPCN�
GEQPQOKE�FGXGNQROGPV�

212 JVVR���YYY�ƂTG�EC�IQX�HECV�
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(GFGTCNN[�OCPCIGF�NCPFU�RNC[�CP�KORQTVCPV�TQNG�KP�VJG�CEJKGXGOGPV�QH�VJG�%CNKHQTPKC�ENKOCVG�IQCNU�GUVCDNKUJGF�
KP�#$����CPF�UWDUGSWGPV�TGNCVGF�NGIKUNCVKQP�CPF�RNCPU��1XGT�JCNH�QH�VJG�HQTGUVNCPF�KP�%CNKHQTPKC�KU�OCPCIGF�
D[�VJG�HGFGTCN�IQXGTPOGPV��RTKOCTKN[�D[�VJG�75&#�(QTGUV�5GTXKEG�2CEKƂE�5QWVJYGUV�4GIKQP��CPF�VJGUG�NCPFU�
EQORTKUG�VJG�NCTIGUV�RQVGPVKCN�HQTGUV�ECTDQP�UKPM�WPFGT�QPG�QYPGTUJKR�KP�VJG�UVCVG��5GXGTCN�TGIWNCVQT[��RQNKE[��
CPF�ƂPCPEKCN�EJCNNGPIGU�JCXG�JKPFGTGF�VJG�CDKNKV[�QH�VJG�(QTGUV�5GTXKEG�CPF�&GRCTVOGPV�QH�+PVGTKQT�CIGPEKGU�

$WTGCW�QH�.CPF�/CPCIGOGPV�CPF�0CVKQPCN�2CTM�5GTXKEG��VQ�KPETGCUG�VJG�RCEG�CPF�UECNG�QH�TGUVQTCVKQP�
PGGFGF��UWEJ�CU�VJG�EWTTGPV�DWFIGV�UVTWEVWTG�VQ�HWPF�YKNFNCPF�ƂTG�UWRRTGUUKQP�CPF�VJG�RTQEGFWTCN�
TGSWKTGOGPVU�QH�C�PWODGT�QH�HGFGTCN�GPXKTQPOGPVCN�CPF�RNCPPKPI�UVCVWVGU��6JG�5VCVG�QH�%CNKHQTPKC�OWUV�
EQPVKPWG�VQ�YQTM�ENQUGN[�CPF�KP�RCTCNNGN�VQ�VJG�HGFGTCN�IQXGTPOGPVoU�GHHQTVU�VQ�TGUQNXG�VJGUG�QDUVCENGU�CPF�
CEJKGXG�HQTGUV�JGCNVJ�CPF�TGUKNKGPEG�QP�VJG�NCPFU�VJCV�HGFGTCN�CIGPEKGU�OCPCIG�

Protection of Land and Land Use
%CNKHQTPKC�YKNN�EQPVKPWG�VQ�RWTUWG�FGXGNQROGPV�CPF�PGY�KPHTCUVTWEVWTG�EQPUVTWEVKQP�RCVVGTPU�VJCV�CXQKF�
ITGGPƂGNF�FGXGNQROGPV��NKOKV�EQPƃKEVU�YKVJ�PGKIJDQTKPI�NCPF�WUGU��CPF�KPETGCUG�EQPUGTXCVKQP�QRRQTVWPKVKGU�
HQT�09.�VQ�TGFWEG�EQPXGTUKQP�VQ�KPVGPUKƂGF�WUGU��5WEEGUU�YKNN�FGRGPF�QP�YQTMKPI�VJTQWIJ�NQECN�CPF�TGIKQPCN�
NCPF�WUG�RNCPPKPI�CPF�RGTOKVVKPI��CU�YGNN�CU�FGXGNQRKPI�KPEGPVKXGU�HQT�RCTVKEKRCVKQP�D[�NQECN�IQXGTPOGPVU�CPF�
KPFKXKFWCN�NCPFQYPGTU�

Enhance Carbon Sequestration and Resilience through Management and Restoration
%CNKHQTPKC�YKNN�KPETGCUG�GHHQTVU�VQ�OCPCIG�CPF�TGUVQTG�NCPF�VQ�UGEWTG�CPF�KPETGCUG�ECTDQP�UVQTCIG�CPF�
OKPKOK\G�)*)�CPF�DNCEM�ECTDQP�GOKUUKQPU�KP�C�UWUVCKPCDNG�OCPPGT�UQ�VJCV�VJG�ECTDQP�DCPM�KU�TGUKNKGPV�CPF�
RTQXKFGU�QVJGT�DGPGƂVU�UWEJ�CU�YCVGT�SWCNKV[��JCDKVCV�CPF�TGETGCVKQP�
1PG�VQQN�VQ�FGOQPUVTCVG�VJG�RQVGPVKCN�HQT�ITGCVGT�OCPCIGOGPV�CPF�TGUVQTCVKQP�QP�09.�KU�VJG�%#.#0&�
OQFGN��#U�FGVCKNGF�KP�VJG�&KUEWUUKQP�&TCHV����CPF�FKUEWUUGF�CDQXG��KV�EQPUKFGTU�C�XCTKGV[�QH�OCPCIGOGPV�
CPF�TGUVQTCVKQP�CEVKXKVKGU�GORNQ[GF�CETQUU�VJG�5VCVG��8GTUKQP���QH�VJG�%#.#0&�OQFGN�EQPUKFGTGF�VYQ�
RQVGPVKCN�UEGPCTKQU��C�pNQYq�CPF�C�pJKIJq�TCVG�QH�KORNGOGPVCVKQP�VQ�������YKVJ�TGUWNVKPI�ECTDQP�UGSWGUVTCVKQP�
QWVEQOGU�VQ�������6JG�CETGCIGU�IKXGP�KP�VJG�pNQYq�UEGPCTKQ�CNN�TGRTGUGPV�HGCUKDNG�KORNGOGPVCVKQP�QP�RWDNKE�
CPF�RTKXCVG�NCPFU�DG[QPF�EWTTGPV�TCVGU�HQT�VJG�NKUVGF�CEVKXKV[��IKXGP�CXCKNCDKNKV[�QH�CFFKVKQPCN�HWPFKPI�CPF�QVJGT�
UWRRQTVKPI�TGUQWTEGU��6JG�pJKIJq�UEGPCTKQ�TGRTGUGPVU�C�OQTG�CODKVKQWU�CRRTQCEJ��TGSWKTKPI�PGY�RTQITCOU�
CPF�RQNKEKGU��KPENWFKPI�EQNNCDQTCVKQP�YKVJ�HGFGTCN�RCTVPGTU��VQ�UWRRQTV�KORNGOGPVCVKQP�
6JG�CEVKXKVKGU�RTGUGPVGF�KP�VJG�&KUEWUUKQP�&TCHV�CPF�8GTUKQP���QH�%#.#0&�CTG�PQV�KPENWUKXG�QH�CNN�CEVKXKVKGU�
WPFGT�VJKU�UVTCVGI[��/QFGNKPI�YKNN�EQPVKPWG�DG[QPF�ƂPCNK\CVKQP�QH�VJG�5EQRKPI�2NCP��#IGPEKGU�CPF�OQFGNGTU�
YKNN�EQPVKPWG�VQ�KFGPVKH[�CPF�CPCN[\G�NCPF�OCPCIGOGPV�CPF�TGUVQTCVKQP�CEVKXKVKGU�VQ�CFXCPEG�VJG�5VCVGoU�
ENKOCVG�IQCNU�CPF�KORTQXGOGPVU�KP�OQFGNKPI�RTQLGEVKQPU�QT�QVJGT�SWCPVKƂECVKQP�RTQVQEQNU�
/CPCIGOGPV�CPF�TGUVQTCVKQP�CEVKXKVKGU�WPFGT�EQPUKFGTCVKQP�VQ�JGNR�TGFWEG�)*)�GOKUUKQPU�DG[QPF�VJQUG�
KFGPVKƂGF�KP�KPKVKCN�OQFGNKPI�KPENWFG��DWV�CTG�PQV�NKOKVGF�VQ�VJG�HQNNQYKPI�

• (QTGUV�HWGN�TGFWEVKQP�VTGCVOGPVU��TGHQTGUVCVKQP��QVJGT�TGUVQTCVKQP� 
� CEVKXKVKGU��RTGUETKDGF�ƂTG�CPF�OCPCIGF�KIPKVKQP�
• 4GUVQTCVKQP�QH�OQWPVCKP�OGCFQYU��OCPCIGF�YGVNCPFU�KP�VJG�5CETCOGPVQ� 
� 5CP�,QCSWKP�&GNVC��EQCUVCN�YGVNCPFU�CPF�FGUGTV�JCDKVCV�
• +PETGCUKPI�VJG�GZVGPV�QH�GGNITCUU�DGFU�
• %TGCVKQP�CPF�OCPCIGOGPV�QH�RCTMU�CPF�QVJGT�ITGGPURCEG�KP�WTDCP� 
� CTGCU��KPENWFKPI�GZRCPUKQP�QH�VJG�GZKUVKPI�WTDCP�VTGG�ECPQR[�
• +ORNGOGPVCVKQP�QH�7�5��&GRCTVOGPV�QH�#ITKEWNVWTG�
75&#��0CVWTCN�4GUQWTEG� 
� %QPUGTXCVKQP�5GTXKEG�
04%5��OCPCIGOGPV�RTCEVKEGU�UWKVCDNG�HQT�%CNKHQTPKC�CITKEWNVWTG� 
� KPENWFKPI�VJQUG�RTCEVKEGU�KFGPVKƂGF�KP�VJG�*GCNVJ[�5QKNU�+PEGPVKXG�2TQITCO�
• %QORQUV�CRRNKECVKQP�VQ�KTTKICVGF�ETQRNCPF�

#FFKVKQPCN�RQVGPVKCN�VQQNU�VQ�GPEQWTCIG�VJGUG�CEVKXKVKGU�KPENWFG�YQTMKPI�YKVJ�VJG�HGFGTCN�IQXGTPOGPV�VQ�
HWPF�OQTG�OCPCIGOGPV�QP�HGFGTCN�NCPFU��OKVKICVKPI�HQT�NCPF�EQPXGTUKQP�
CU�OQFGNGF�D[�VJG�*KIJ�5RGGF�4CKN�
#WVJQTKV[���CPF�TGXKUKVKPI�VJG�(QTGUV�2TCEVKEGU�#EV�VQ�GPJCPEG�ECTDQP�UGSWGUVTCVKQP�DGPGƂVU�CUUQEKCVGF�YKVJ�
VKODGT�RTQFWEVKQP�CEVKXKVKGU�

��� www.arb.ca.gov/cc/scopingplan/2030target_sp_dd120216.pdf
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Innovate NWL Waste Utilization Pathways
'ZEGUU�OCVGTKCNU�IGPGTCVGF�D[�EQOOGTEKCN�CITKEWNVWTCN�CPF�HQTGUVT[�QRGTCVKQPU��DKQOCUU�CPF�YQQF�JCTXGUVGF�
VJTQWIJ�HQTGUV�JGCNVJ�CPF�TGUVQTCVKQP�VTGCVOGPVU��CPF�OCVGTKCN�VJCV�KU�IGPGTCVGF�KP�TGURQPUG�VQ�6TGG�
/QTVCNKV[�'OGTIGPE[�CEVKXKVKGU��UJQWNF�DG�WUGF�KP�C�OCPPGT�VJCV�OKPKOK\GU�)*)�CPF�DNCEM�ECTDQP�GOKUUKQPU�
CPF�RTQOQVGU�RWDNKE�CPF�GPXKTQPOGPVCN�JGCNVJ��6JG�.GIKUNCVWTG�CPF�)QXGTPQT�$TQYP�UGV�CP�CODKVKQWU�
IQCN�QH����RGTEGPV�TGE[ENKPI��EQORQUVKPI�QT�UQWTEG�TGFWEVKQP�QH�UQNKF�YCUVG�KP�NCPFƂNNU�D[�������6JG�5VCVG�
CPF�UVCMGJQNFGTU�OWUV�FGXGNQR�VCTIGVGF�RQNKEKGU�QT�KPEGPVKXGU�VQ�UWRRQTV�FWTCDNG�OCTMGVU�HQT�CNN�QH�VJKU�
FKXGTVGF�OCVGTKCN��/CTMGV�QRRQTVWPKVKGU�KPENWFG�RTQFWEVKQP�QH�TGPGYCDNG�GNGEVTKEKV[�CPF�DKQHWGNU��FWTCDNG�
YQQF�RTQFWEVU��EQORQUV�CPF�QVJGT�UQKN�COGPFOGPVU��CPKOCN�HGGF�CPF�DGFFKPI��CPF�QVJGT�WUGU��4GUGCTEJ��
FGXGNQROGPV��CPF�KORNGOGPVCVKQP�CEVKXKVKGU�KP�GPGTI[��YQQF�RTQFWEVU��YCUVG��CPF�UQKN�COGPFOGPV�ƂGNFU�
UJQWNF�DG�URCVKCNN[�UECNGF�VQ�DGVVGT�NKPM�YCUVG�IGPGTCVKQP�YKVJ�KPHTCUVTWEVWTG�FGXGNQROGPV�
6JG�IQCNU�QH�VJKU�UGEVQT��YKVJ�VJG�RQVGPVKCN�VQ�TGFWEG�)*)U�CPF�EQORNGOGPV�VJG�OGCUWTGU�CPF�RQNKEKGU�
KFGPVKƂGF�KP�%JCRVGT����CTG�FGUETKDGF�KP�.QQMKPI�VQ�VJG�(WVWTG��6JG�FGXGNQROGPV�QH�VJG�+ORNGOGPVCVKQP�2NCP�
YKNN�URWT�VJKPMKPI�CPF�GZRNQTCVKQP�QH�KPPQXCVKQP�VJCV�OC[�JGNR�VJG�5VCVG�CEJKGXG�KVU�NQPI�VGTO�ENKOCVG�IQCNU�

Waste Management

6JG�9CUVG�/CPCIGOGPV�UGEVQT�EQXGTU�CNN�CURGEVU�QH�UQNKF�YCUVG����CPF�OCVGTKCNU�OCPCIGOGPV�KPENWFKPI�
TGFWEVKQP�TGWUG��TGE[ENKPI��CPF�TGOCPWHCEVWTKPI�QH�TGEQXGTGF�OCVGTKCN��EQORQUVKPI�CPF�KP�XGUUGN�
CPCGTQDKE�
CPF�CGTQDKE��FKIGUVKQP��DKQOCUU�OCPCIGOGPV�
EJKR�CPF�ITKPF��EQORQUVKPI��DKQOCUU�EQPXGTUKQP���OWPKEKRCN�
UQNKF�YCUVG�VTCPUHQTOCVKQP��CPF�NCPFƂNNKPI��6JKU�UGEVQT�CNUQ�KPENWFGU�OCTMGV�FGXGNQROGPV�RTQITCOU��UWEJ�CU�
VJG�5VCVGoU�TGE[ENGF�EQPVGPV�RTQFWEV�RTQEWTGOGPV�RTQITCO�CPF�C�TCPIG�QH�ITCPV�CPF�NQCP�RTQITCOU��&CVC�
HTQO�%CN4GE[ENGoU�TGRQTV�������&KURQUCN�(CEKNKV[�$CUGF�%JCTCEVGTK\CVKQP�QH�5QNKF�9CUVG�KP�%CNKHQTPKC��UJQYU�
VJCV�OCVGTKCNU��UWEJ�CU�QTICPKEU��VJCV�FGEQORQUG�KP�NCPFƂNNU�CPF�IGPGTCVG�OGVJCPG�EQORTKUG�C�UKIPKƂECPV�
RQTVKQP�QH�VJG�YCUVG�UVTGCO��/GVJCPG�KU�C�RQVGPV�5.%2�YKVJ�C�INQDCN�YCTOKPI�RQVGPVKCN����VKOGU�ITGCVGT�VJCP�
VJCV�QH�ECTDQP�FKQZKFG�QP�C�����[GCT�VKOG�JQTK\QP�CPF�OQTG�VJCP����VKOGU�ITGCVGT�VJCP�VJCV�QH�ECTDQP�FKQZKFG�
QP�C����[GCT�VKOG�JQTK\QP����

9KVJKP�%#4$oU�ITGGPJQWUG�ICU�KPXGPVQT[��GOKUUKQPU�HTQO�VJG�YCUVG�OCPCIGOGPV�UGEVQT�EQPUKUV�QH�OGVJCPG�
CPF�PKVTQWU�QZKFG�GOKUUKQPU�HTQO�NCPFƂNNU�CPF�HTQO�EQOOGTEKCN�UECNG�EQORQUVKPI��YKVJ�OGVJCPG�DGKPI�
VJG�RTKOCT[�EQPVTKDWVQT�VQ�VJG�UGEVQToU�GOKUUKQPU��6JG�UGEVQT�GOKVVGF������//6%12G�KP�������EQORTKUKPI�
CRRTQZKOCVGN[���RGTEGPV�QH�VJG�5VCVGoU�)*)�GOKUUKQPU�
'OKUUKQPU�HTQO�TGE[ENKPI�CPF�YCUVG�JCXG�ITQYP�D[����RGTEGPV�UKPEG�������6JG�OCLQTKV[�QH�VJQUG�GOKUUKQPU�
CTG�CVVTKDWVGF�VQ�NCPFƂNNU��FGURKVG�VJG�OCLQTKV[�QH�NCPFƂNNU�JCXKPI�ICU�EQNNGEVKQP�U[UVGOU�KP�RNCEG�216�.CPFƂNN�
GOKUUKQPU�CEEQWPV�HQT����RGTEGPV�QH�VJG�GOKUUKQPU�KP�VJKU�UGEVQT��YJKNG�EQORQUV�RTQFWEVKQP�HCEKNKVKGU�OCMG�WR�
C�UOCNN�HTCEVKQP�QH�GOKUUKQPU�����6JG�CPPWCN�COQWPV�QH�UQNKF�YCUVG�FGRQUKVGF�KP�%CNKHQTPKC�NCPFƂNNU�ITGY�HTQO�
���OKNNKQP�VQPU�KP������VQ�KVU�RGCM�QH����OKNNKQP�VQPU�KP�������HQNNQYGF�D[�C�FGENKPKPI�VTGPF�WPVKN������YJGP�
NCPFƂNNGF�UQNKF�YCUVG�UVCDKNK\GF�VQ�TGNCVKXGN[�EQPUVCPV�NGXGNU��.CPFƂNN�GOKUUKQPU�CTG�FTKXGP�D[�VJG�VQVCN�YCUVG�KP�
RNCEG��TCVJGT�VJCP�[GCT�VQ�[GCT�ƃWEVWCVKQP�KP�CPPWCN�FGRQUKVKQP�QH�UQNKF�YCUVG��CU�VJG�TCVG�CPF�XQNWOG�QH�ICU�
RTQFWEGF�FWTKPI�FGEQORQUKVKQP�FGRGPFU�QP�VJG�EJCTCEVGTKUVKEU�QH�VJG�YCUVG�CPF�C�PWODGT�QH�GPXKTQPOGPVCN�
HCEVQTU��#U�C�TGUWNV��YCUVG�FKURQUGF�KP�C�IKXGP�[GCT�EQPVTKDWVGU�VQ�GOKUUKQPU�VJCV�[GCT�CPF�KP�UWDUGSWGPV�
[GCTU�
+P�CFFKVKQP�VQ�FKTGEV�GOKUUKQPU��VJG�TGFWEVKQP��TGWUG��CPF�TGE[ENKPI�QH�YCUVG�OCVGTKCNU�FGETGCUGU�WRUVTGCO�
)*)�GOKUUKQPU�CUUQEKCVGF�YKVJ�VJG�GZVTCEVKQP�CPF�RTQEGUUKPI�QH�XKTIKP�OCVGTKCNU�CPF�VJGKT�WUG�KP�RTQFWEVKQP�
CPF�VTCPURQTV�QH�RTQFWEVU��#NVJQWIJ�OCP[�QH�VJGUG�WRUVTGCO�)*)�GOKUUKQPU�JCRRGP�QWVUKFG�QH�%CNKHQTPKC��
%CNKHQTPKCoU�YCUVG�RQNKEKGU�ECP�TGFWEG�DQVJ�NQECN�CPF�INQDCN�)*)�GOKUUKQPU�CPF�ETGCVG�LQDU�YKVJKP�VJG�5VCVG��
���� �+P�IGPGTCN��VJG�VGTO�UQNKF�YCUVG�TGHGTU�VQ�ICTDCIG��TGHWUG��UNWFIGU��CPF�QVJGT�FKUECTFGF�UQNKF�OCVGTKCNU�TGUWNVKPI�HTQO�TGUKFGPVKCN� 
� CEVKXKVKGU��CPF�KPFWUVTKCN�CPF�EQOOGTEKCN�QRGTCVKQPU��6JKU�VGTO�IGPGTCNN[�FQGU�PQV�KPENWFG�UQNKFU�QT�FKUUQNXGF�OCVGTKCN�KP� 
� FQOGUVKE�UGYCIG�QT�QVJGT�UKIPKƂECPV�RQNNWVCPVU�KP�YCVGT�UWEJ�CU�UKNV��FKUUQNXGF�QT�UWURGPFGF�UQNKFU�KP�KPFWUVTKCN�YCUVGYCVGT� 
� GHƃWGPVU��FKUUQNXGF�OCVGTKCNU�KP�KTTKICVKQP�TGVWTP�ƃQYU�QT�QVJGT�EQOOQP�YCVGT�RQNNWVCPVU�
���� +PVGTIQXGTPOGPVCN�2CPGN�QP�%NKOCVG�%JCPIG��������%NKOCVG�%JCPIG�������9QTMKPI�)TQWR�+��6JG�2J[UKECN�5EKGPEG�$CUKU��������� 
� &KTGEV�)NQDCN�9CTOKPI�2QVGPVKCNU��(QWTVJ�#UUGUUOGPV�4GRQTV��www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-10-2.html 
216� %#4$��������%CNKHQTPKC�)TGGPJQWUG�)CU�+PXGPVQT[�HQT�����s�����s�D[�%CVGIQT[�CU�&GƂPGF�KP�VJG������5EQRKPI�&TCHV�2NCP� 
� 
DCUGF�WRQP�+2%%�(QWTVJ�#UUGUUOGPV�4GRQTVoU�)NQDCN�9CTOKPI�2QVGPVKCNU���
���� %#4$�������������'FKVKQP�%CNKHQTPKC�)*)�'OKUUKQP�+PXGPVQT[��%CNKHQTPKC�)TGGPJQWUG�)CU�'OKUUKQP�+PXGPVQT[������s������ 
� 8GTUKQP�,WPG����������
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9JKNG�NCPFƂNNU�CTG�CP�GHHGEVKXG�CPF�TGNCVKXGN[�UCHG�YC[�VQ�OCPCIG�UQOG�YCUVG��FKURQUCN�EGPVTKE�CEVKXKVKGU�
TGUWNV�KP�USWCPFGTKPI�XCNWCDNG�TGUQWTEGU�CPF�IGPGTCVG�NCPFƂNN�ICUGU�CU�YGNN�CU�QVJGT�TKUMU��#�NCTIG�HTCEVKQP�
QH�VJG�QTICPKEU�KP�VJG�YCUVG�UVTGCO�ECP�DG�FKXGTVGF�HTQO�NCPFƂNNU�VQ�EQORQUVKPI�QT�FKIGUVKQP�HCEKNKVKGU�VQ�
RTQFWEG�DGPGƂEKCN�RTQFWEVU��/QTGQXGT��HQQF�YCUVG�KU�VJG�NCTIGUV�EQORQPGPV�QH�QTICPKEU�FKURQUGF�KP�NCPFƂNNU��
C�RQTVKQP�QH�VJKU�KU�GFKDNG�CPF�UJQWNF�DG�ECRVWTGF�CV�KVU�UQWTEG�CPF��HQT�GZCORNG��RTQXKFGF�VQ�HQQF�DCPMU�
VQ�HGGF�RGQRNG�KP�PGGF��#�5VCVG�YCUVG�OCPCIGOGPV�UGEVQT�pNQCFKPI�QTFGTq�UJQWNF�HQEWU�OQTG�CVVGPVKQP�
QP�TGFWEKPI�JQY�OWEJ�YCUVG�YG�IGPGTCVG�CPF�TGEQXGTKPI�CPF�TGE[ENKPI�YJCVGXGT�TGUQWTEGU�YG�ECP��WUKPI�
NCPFƂNNU�CU�C�NCUV�TGUQTV�
.CPFOCTM�KPKVKCVKXGU�NKMG�VJG�+PVGITCVGF�9CUVG�/CPCIGOGPV�#EV�QH������
#$������FGOQPUVTCVG�%CNKHQTPKCoU�
GHHQTVU�VQ�DWKNF�EQOOWPKVKGU�VJCV�EQPUWOG�NGUU��TGE[ENG�OQTG��CPF�VCMG�TGUQWTEG�EQPUGTXCVKQP�VQ�JKIJGT�CPF�
JKIJGT�NGXGNU��5VCVGYKFG��%CNKHQTPKCPU�CEJKGXGF�C����RGTEGPV�TGE[ENKPI�TCVG�KP�������CPF�TGE[ENKPI�RTQITCOU�
UWRRQTV�CP�GUVKOCVGF��������VQ���������ITGGP�LQDU�KP�%CNKHQTPKC��+H�%CNKHQTPKC�YGTG�VQ�CEJKGXG�C����RGTEGPV�
UVCVGYKFG�UQNKF�YCUVG�TGE[ENKPI�TCVG�D[�����sC�IQCN�UGV�QWV�D[�VJG�.GIKUNCVWTG�KP�#$�����
%JGUDQTQ��%JCRVGT�
�����5VCVWVGU�QH������sD[�TGE[ENKPI�CPF�TGOCPWHCEVWTKPI�CV�KP�UVCVG�HCEKNKVKGU��VJG�5VCVG�EQWNF�RQVGPVKCNN[�
IGPGTCVG�CP�CFFKVKQPCN���������ITGGP�LQDU�����+P�CFFKVKQP�VQ�GORNQ[OGPV�EQPVTKDWVKQPU��FKXGTUKQP�QH�QTICPKE�
YCUVG�HTQO�NCPFƂNNU�ECP�IGPGTCVG�RQUKVKXG�GPXKTQPOGPVCN�KORCEVU��%QORQUV�HTQO�QTICPKE�OCVVGT�RTQXKFGU�
UQKN�COGPFOGPVU�VQ�TGXKVCNK\G�HCTONCPF��TGFWEGU�KTTKICVKQP�CPF�NCPFUECRKPI�YCVGT�FGOCPFU��EQPVTKDWVGU�VQ�
GTQUKQP�EQPVTQN�KP�ƂTG�TCXCIGF�NCPFUECRGU��CPF�RQVGPVKCNN[�KPETGCUG�NQPI�VGTO�ECTDQP�UVQTCIG�KP�TCPIGNCPFU��
2TQFWEVKQP�CPF�WUG�QH�DKQGPGTI[�KP�VJG�HQTO�QH�DKQHWGNU�CPF�TGPGYCDNG�PCVWTCN�ICU�JCU�VJG�RQVGPVKCN�VQ�
TGFWEG�FGRGPFGPE[�QP�HQUUKN�HWGNU�HQT�VJG�VTCPURQTVCVKQP�UGEVQT��(QT�VJG�GPGTI[�UGEVQT��JQYGXGT��TGPGYCDNG�
PCVWTCN�ICU�HCEGU�UCHGV[��HGCUKDKNKV[��CPF�EQUV�KUUWGU�
6JG�5VCVG�JCU�C�TQDWUV�YCUVG�OCPCIGOGPV�U[UVGO�KP�RNCEG��YKVJ�GUVCDNKUJGF�RTQITCOU�VJCV�TGFWEG�CKT�
GOKUUKQPU�VJTQWIJ�CEVKXKVKGU�UWEJ�CU�ICU�EQNNGEVKQP�U[UVGOU�HTQO�NCPFƂNNU����CPF�UVTKPIGPV�TGE[ENKPI�OCPFCVGU��
#$�����TGSWKTGF�EKVKGU�CPF�EQWPVKGU�VQ�TGFWEG�VJG�COQWPV�QH�YCUVG�IQKPI�VQ�NCPFƂNNU�D[����RGTEGPV�KP�������
CPF�OWPKEKRCNKVKGU�JCXG�PGCTN[�WPKXGTUCNN[�OGV�VJKU�OCPFCVG��%CNKHQTPKCPU�FKURQUG�CDQWV����OKNNKQP�VQPU�QH�
UQNKF�YCUVG�KP�NCPFƂNNU�GCEJ�[GCT��6Q�HWTVJGT�TGFWEG�NCPFƂNNGF�UQNKF�YCUVG��VJG�.GIKUNCVWTG�CFQRVGF�#$�����
VQ�CEJKGXG�OQTG�UKIPKƂECPV�YCUVG�TGFWEVKQPU�D[�UGVVKPI�C�IQCN�VJCV����RGTEGPV�QH�UQNKF�YCUVG�IGPGTCVGF�DG�
TGFWEGF��TGE[ENGF��QT�EQORQUVGF�D[�������CPF�D[�OCPFCVKPI�EQOOGTEKCN�TGE[ENKPI��#$������
%JGUDQTQ��
%JCRVGT������5VCVWVGU�QH�������CFFGF�TGSWKTGOGPVU�TGICTFKPI�OCPFCVQT[�EQOOGTEKCN�QTICPKEU�TGE[ENKPI�
#NVJQWIJ�UQNKF�YCUVG�OCPCIGOGPV�JCU�GXQNXGF�QXGT�VJG�NCUV����[GCTU�CPF�FKXGTUKQP�TCVGU�
YJKEJ�KPENWFG�OQTG�
VJCP�TGE[ENKPI��JCXG�KPETGCUGF�OQTG�VJCP�UKZ�HQNF�UKPEG�������KH�PQ�HWTVJGT�EJCPIGU�KP�RQNKE[�CTG�OCFG��VJG�
5VCVGoU�ITQYKPI�RQRWNCVKQP�CPF�GEQPQO[�YKNN�NGCF�VQ�JKIJGT�COQWPVU�QH�QXGTCNN�FKURQUCN�CNQPI�YKVJ�CUUQEKCVGF�
KPETGCUGU�KP�)*)�GOKUUKQPU��6JG�RCVJYC[�VQ�TGFWEKPI�FKURQUCN�CPF�CUUQEKCVGF�)*)�GOKUUKQPU�YKNN�TGSWKTG�
UKIPKƂECPV�GZRCPUKQP�QH�VJG�EQORQUVKPI��CPCGTQDKE�FKIGUVKQP��CPF�TGE[ENKPI�OCPWHCEVWTKPI�KPHTCUVTWEVWTG�KP�
VJG�5VCVG�
6Q�JGNR�TGFWEG�)*)�GOKUUKQPU�D[����RGTEGPV�DGNQY������NGXGNU�D[������CPF�OGGV�%CNKHQTPKCoU�YCUVG�
TGFWEVKQP�IQCNU��%CNKHQTPKCoU�YCUVG�OCPCIGOGPV�UGEVQT�UVTKXGU�VQ�CEJKGXG�KP�UVCVG�RTQEGUUKPI�CPF�
OCPCIGOGPV�QH�YCUVG�IGPGTCVGF�KP�%CNKHQTPKC��6Q�ECTT[�QWV�VJKU�XKUKQP��YG�OWUV�YQTM�YKVJ�TGUKFGPVU�CPF�
RTQFWEGTU�VQ�TGFWEG�VJG�XQNWOG�QH�YCUVG�IGPGTCVGF�QXGTCNN�CPF�ECRKVCNK\G�QP�VGEJPQNQI[�CPF�UQEKCN�EJCPIGU�
VJCV�OKIJV�GPCDNG�YCUVG�TGFWEVKQP��2CEMCIKPI�EQORTKUGU�CRRTQZKOCVGN[���OKNNKQP�VQPU�QH�YCUVG�NCPFƂNNGF�KP�
%CNKHQTPKC�CPPWCNN[��QT�CDQWV�QPG�SWCTVGT�QH�VJG�5VCVGoU�VQVCN�FKURQUCN�UVTGCO��6Q�TGFWEG�VJG�ENKOCVG�EJCPIG�
HQQVRTKPV�QH�RCEMCIKPI��VJG�5VCVG�KU�RTQOQVKPI�VJG�KPENWUKQP�QH�UQWTEG�TGFWEVKQP�RTKPEKRNGU�KP�RCEMCIKPI�CPF�
RTQFWEV�FGUKIP��HQUVGTKPI�TGE[ENKPI�CPF�TGE[ENCDKNKV[�CU�C�HTQPV�GPF�FGUKIP�RCTCOGVGT�HQT�RCEMCIKPI�CPF�
RTQFWEVU�VJCV�ECPPQV�DG�TGFWEGF��CPF�GPEQWTCIKPI�TGE[ENKPI�OCTMGVU�CPF�OCTMGV�FGXGNQROGPV�HQT�TGE[ENGF�
EQPVGPV�RTQFWEVU�CPF�RCEMCIKPI��%CN4GE[ENG�KU�FGXGNQRKPI�C�RCEMCIKPI�RQNKE[�OQFGN�EQPVCKPKPI�EQORQPGPVU�
PGEGUUCT[�HQT�C�OCPFCVQT[�EQORTGJGPUKXG��UVCVGYKFG�RCEMCIKPI�RTQITCO�KP�%CNKHQTPKC��VJKU�YQWNF�PGGF�VQ�DG�
NGIKUNCVKXGN[�GPCEVGF�VQ�CEJKGXG�C�RCEMCIKPI�TGFWEVKQP�IQCN��UWEJ�CU����RGTEGPV�D[�������%CN4GE[ENG�KU�CNUQ�
EQPVKPWKPI�VQ�YQTM�YKVJ�UVCMGJQNFGT�QTICPK\CVKQPU�CPF�KPFWUVT[�VQ�GZRNQTG�EQORNGOGPVCT[�XQNWPVCT[�CEVKXKVKGU�
VJCV�JCXG�VJG�RQVGPVKCN�VQ�UKIPKƂECPVN[�FGETGCUG�RCEMCIKPI�FKURQUCN�KP�%CNKHQTPKC��+P�CFFKVKQP��NCTIG�UECNG�UJKHVU�
KP�OCVGTKCNU�OCPCIGOGPV�YKNN�DG�PGEGUUCT[��KPENWFKPI�UVGRU�VQ�OCZKOK\G�TGE[ENKPI�CPF�FKXGTUKQP�HTQO�NCPFƂNNU�

���� %CN4GE[ENG��������#$����oU����2GTEGPV�)QCN�CPF�2QVGPVKCN�0GY�4GE[ENKPI�,QDU�KP�%CNKHQTPKC�D[�������,WN[�� 
 YYY�ECNTGE[ENG�EC�IQX�2WDNKECVKQPU�&QEWOGPVU���������������RFH
���� %#4$�CRRTQXGF�C�TGIWNCVKQP�VQ�TGFWEG�OGVJCPG�HTQO�OWPKEKRCN�UQNKF�YCUVG�NCPFƂNNU�CU�C�FKUETGVG�GCTN[�CEVKQP�OGCUWTG�WPFGT� 
� #$�����6JG�TGIWNCVKQP�DGECOG�GHHGEVKXG�,WPG�����������#FFKVKQPCN�KPHQTOCVKQP�KU�CXCKNCDNG�CV��www.arb.ca.gov/regact/2009/ 
� NCPFƂNNU���NCPFƂNNƂPCNHTQ�RFH
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CPF�DWKNF�VJG�PGEGUUCT[�KPHTCUVTWEVWTG�VQ�UWRRQTV�C�UWUVCKPCDNG��NQY�ECTDQP�YCUVG�OCPCIGOGPV�U[UVGO�YKVJKP�
%CNKHQTPKC��9QTMKPI�VQIGVJGT��5VCVG�CPF�NQECN�CIGPEKGU�YKNN�KFGPVKH[�YC[U�VQ�KPETGCUG�VJG�WUG�QH�YCUVG�FKXGTUKQP�
CNVGTPCVKXGU�CPF�GZRCPF�RQVGPVKCN�OCTMGVU��QDVCKP�HWPFU�CPF�KPEGPVKXGU�HQT�DWKNFKPI�VJG�KPHTCUVTWEVWTG�CPF�
UVTGPIVJGPKPI�OCTMGVU��CPF�GXCNWCVG�VJG�PGGF�HQT�CFFKVKQPCN�TGUGCTEJ�VQ�CEJKGXG�%CNKHQTPKCoU�)*)�TGFWEVKQP�
CPF�YCUVG�OCPCIGOGPV�IQCNU�
#FFKVKQPCN�NGIKUNCVKQP�EQFKƂGF�UKPEG�VJG�(KTUV�5EQRKPI�2NCP�7RFCVG�QWVNKPGU�PGY�QRRQTVWPKVKGU�CPF�
TGSWKTGOGPVU�VQ�TGFWEG�)*)�GOKUUKQPU�HTQO�VJG�YCUVG�UGEVQT��YKVJ�C�HQEWU�QP�TGFWEKPI�QTICPKE�YCUVG�
UGPV�VQ�NCPFƂNNU��5$�����
.CTC��%JCRVGT������5VCVWVGU�QH�������TGSWKTGU�VJCV�%#4$�FGXGNQR�C�UVTCVGI[�VQ�
TGFWEG�5.%2U�CPF�5$������TGSWKTGU�VJG�UVTCVGI[�VQ�DG�KORNGOGPVGF�D[�,CPWCT[����������%#4$oU�TGEGPVN[�
CFQRVGF�5.%2�4GFWEVKQP�5VTCVGI[�KPENWFGU�QTICPKE�YCUVG�FKXGTUKQP�VCTIGVU�HQT������CPF������EQPUKUVGPV�
YKVJ�5$������VQ�TGFWEG�OGVJCPG�GOKUUKQPU�HTQO�NCPFƂNNU��+V�TGSWKTGU�%CN4GE[ENG��KP�EQPUWNVCVKQP�YKVJ�%#4$��
VQ�CFQRV�TGIWNCVKQPU�VQ�CEJKGXG�UVCVGYKFG�FKURQUCN�VCTIGVU�VQ�TGFWEG�NCPFƂNNKPI�QH�QTICPKE�YCUVG�D[��
������
RGTEGPV�HTQO�VJG������NGXGN�D[�������CPF�
������RGTEGPV�HTQO�VJG������NGXGN�D[�������7PFGT�5$�������QH�
VJG�GFKDNG�HQQF�FGUVKPGF�HQT�VJG�QTICPKE�YCUVG�UVTGCO��PQV�NGUU�VJCP����RGTEGPV�KU�VQ�DG�TGEQXGTGF�VQ�HGGF�
RGQRNG�KP�PGGF�D[�������6JG�TGIWNCVKQPU�CTG�VQ�VCMG�GHHGEV�QP�QT�CHVGT�,CPWCT[����������CPF�%CN4GE[ENG��KP�
EQPUWNVCVKQP�YKVJ�%#4$��OWUV�CPCN[\G�VJG�RTQITGUU�VJCV�VJG�YCUVG�OCPCIGOGPV�UGEVQT��5VCVG�IQXGTPOGPV��
CPF�NQECN�IQXGTPOGPV�JCXG�OCFG�KP�CEJKGXKPI�VJG������CPF������IQCNU�D[�,WN[����������+V�KU�GUVKOCVGF�VJCV�
VJG�EQODKPGF�GHHGEV�QH�VJG�HQQF�YCUVG�RTGXGPVKQP�CPF�TGUEWG�RTQITCOU�CPF�QTICPKEU�FKXGTUKQP�HTQO�NCPFƂNNU�
YKNN�TGFWEG���//6%12G�QH�OGVJCPG�KP������
WUKPI�C����[GCT�)92���DWV�QPG�[GCT�QH�YCUVG�FKXGTUKQP�KP������KU�
GZRGEVGF�VQ�TGUWNV�KP�C�TGFWEVKQP�QH����//6%12G�QH�GOKUUKQPU�QXGT�VJG�NKHGVKOG�QH�YCUVG�FGEQORQUKVKQP�

Looking to the Future
6JKU�UGEVKQP�QWVNKPGU�VJG�JKIJ�NGXGN�QDLGEVKXGU�CPF�IQCNU�VQ�TGFWEG�)*)U�KP�VJKU�UGEVQT�

Goals
• 6CMG�HWNN�QYPGTUJKR�QH�VJG�YCUVG�IGPGTCVGF�KP�%CNKHQTPKC�
• 8KGY�YCUVG�CU�C�TGUQWTEG�CPF�EQPXGTV�YCUVG�HTQO�CNN�UGEVQTU�VQ�DGPGƂEKCN�WUGU�
• &GXGNQR�C�UWUVCKPCDNG��NQY�ECTDQP�YCUVG�OCPCIGOGPV�U[UVGO�VJCV�RTQEGUUGU�EQNNGEVGF� 
� YCUVG�YKVJKP�%CNKHQTPKC�CPF�IGPGTCVGU�LQDU��GURGEKCNN[�KP�FKUCFXCPVCIGF�EQOOWPKVKGU�
• /CZKOK\G�TGE[ENKPI�CPF�FKXGTUKQP�HTQO�NCPFƂNNU�
• 4GFWEG�FKTGEV�GOKUUKQPU�HTQO�EQORQUVKPI�CPF�FKIGUVKQP�QRGTCVKQPU�VJTQWIJ�KORTQXGF�VGEJPQNQIKGU�
• $WKNF�VJG�KPHTCUVTWEVWTG�PGGFGF�VQ�UWRRQTV�C�UWUVCKPCDNG��NQY� 
� ECTDQP�YCUVG�OCPCIGOGPV�U[UVGO�YKVJKP�%CNKHQTPKC�
• +PETGCUG�QTICPKEU�OCTMGVU�YJKEJ�EQORNGOGPV�CPF�UWRRQTV�QVJGT�UGEVQTU�220

• %CRVWTG�GFKDNG�HQQF�DGHQTG�KV�GPVGTU�VJG�YCUVG�UVTGCO�CPF�RTQXKFG�VQ�RGQRNG�KP�PGGF�
• +PETGCUG�RTQFWEVKQP�QH�TGPGYCDNG�VTCPURQTVCVKQP�HWGNU�HTQO�CPCGTQDKE�FKIGUVKQP�QH�YCUVG�
• 4GEQIPK\G�VJG�EQ�DGPGƂVU�QH�EQORQUV�CRRNKECVKQP�

Cross-Sector Interactions
6JG�YCUVG�OCPCIGOGPV�UGEVQT�KPVGTCEVU�YKVJ�CNN�QH�VJG�QVJGT�UGEVQTU�QH�VJG�5VCVGoU�GEQPQO[��4GFWEKPI�
YCUVG��KPENWFKPI�HQQF�YCUVG��KU�MG[�VQ�TGFWEKPI�VJG�5VCVGoU�QXGTCNN�ECTDQP�HQQVRTKPV��#FFKVKQPCNN[��TGRNCEKPI�
XKTIKP�OCVGTKCNU�YKVJ�TGE[ENGF�OCVGTKCNU�TGFWEGU�VJG�GPGTI[�CPF�)*)U�CUUQEKCVGF�YKVJ�VJG�IQQFU�YG�
RTQFWEG�CPF�EQPUWOG�
%CNKHQTPKC�NGCFU�VJG�7PKVGF�5VCVGU�KP�CITKEWNVWTCN�RTQFWEVKQP�KP�VGTOU�QH�XCNWG�CPF�ETQR�FKXGTUKV[��5QKN�ECTDQP�
KU�VJG�OCKP�UQWTEG�QH�GPGTI[�HQT�KORQTVCPV�UQKN�OKETQDGU�CPF�KU�MG[�HQT�OCMKPI�PWVTKGPVU�CXCKNCDNG�VQ�RNCPVU��
9CUVG�FGTKXGF�EQORQUV�CPF�QVJGT�QTICPKE�UQKN�COGPFOGPVU�UWRRQTV�VJG�5VCVGoU�*GCNVJ[�5QKNU�+PKVKCVKXG�DGKPI�
KORNGOGPVGF�D[�%&(#��+P�CFFKVKQP��VJG�WUG�QH�EQORQUV�VQ�KPETGCUG�UQKN�QTICPKE�OCVVGT�KP�VJG�CITKEWNVWTCN�
UGEVQT�RTQXKFGU�QVJGT�DGPGƂVU��KPENWFKPI�TGFWEGF�)*)�GOKUUKQPU��EQPUGTXGF�YCVGT��TGFWEGF�U[PVJGVKE�

RGVTQNGWO�DCUGF��HGTVKNK\GT�CPF�JGTDKEKFG�WUG��CPF�UGSWGUVGTGF�ECTDQP�

220� 'ZCORNGU�OC[�KPENWFG�TGPGYCDNG�GPGTI[�
DKQICU�VQ�TGPGYCDNG�VTCPURQTVCVKQP�HWGNU�QT�GNGEVTKEKV[���UQKNU�
CRRNKECVKQP�QH�QTICPKEU� 
� VQ�CITKEWNVWTCN�UQKNU�HQT�DWKNFKPI�UQKN�QTICPKE�OCVVGT�CPF�EQPUGTXKPI�YCVGT��CRRNKECVKQP�QH�QTICPKEU�VQ�OWNEJ�HQT�GTQUKQP�EQPVTQN�� 
� CRRNKECVKQP�QH�QTICPKEU�VQ�TCPIGNCPFU�HQT�KPETGCUGF�ECTDQP�UGSWGUVTCVKQP���CPF�HQTGUVU�
UWRRQTV�WUG�QH�HQTGUV�TGUKFWGU�HQT�GTQUKQP� 
� EQPVTQN��UVCDKNK\CVKQP�QH�ƂTG�TCXCIGF�NCPFU��
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E"orts to Reduce Greenhouse Gases
6JG�OGCUWTGU�DGNQY�KPENWFG�UQOG�TGSWKTGF�CPF�PGY�RQVGPVKCN�OGCUWTGU�VQ�JGNR�CEJKGXG�VJG�5VCVGoU������
VCTIGV�CPF�VQ�UWRRQTV�VJG�JKIJ�NGXGN�QDLGEVKXGU�HQT�VJKU�UGEVQT��5QOG�OGCUWTGU�OC[�DG�FGUKIPGF�VQ�FKTGEVN[�
CFFTGUU�)*)�TGFWEVKQPU��YJKNG�QVJGTU�OC[�TGUWNV�KP�)*)�TGFWEVKQPU�CU�C�EQ�DGPGƂV��+P�CFFKVKQP��VQ�OQXG�
HQTYCTF�YKVJ�VJG�IQCNU�QH�VJG�YCUVG�OCPCIGOGPV�UGEVQT�CPF�CEJKGXG�VJG������VCTIGV��EGTVCKP�CEVKQPU�CTG�
TGEQOOGPFGF�VQ�JGNR�UGV�VJG�ITQWPFYQTM��6JGUG�CEVKQPU�CHHGEV�UGXGTCN�DTQCF�CTGCU�CPF�CTG�PGEGUUCT[�HQT�
TGFWEKPI�VJG�EJCNNGPIGU�HCEKPI�VJKU�UGEVQT��CPF�VJG[�CTG�NKUVGF�DGNQY�CU�UWRRQTVKPI�CEVKQPU�

Ongoing and Proposed Measures
• %QPVKPWG�KORNGOGPVCVKQP�QH�VJG�.CPFƂNN�/GVJCPG�%QPVTQN�/GCUWTG�
• %QPVKPWG�KORNGOGPVCVKQP�QH�VJG�/CPFCVQT[�%QOOGTEKCN�4GE[ENKPI�4GIWNCVKQP� 
� CPF�VJG�/CPFCVQT[�%QOOGTEKCN�1TICPKEU�4GE[ENKPI�TGSWKTGOGPVU�
• #U�TGSWKTGF�D[�5$������

• $[�������%#4$�YKNN�KORNGOGPV�VJG�5.%2�5VTCVGI[�
• %CN4GE[ENG�YKNN�FGXGNQR�TGIWNCVKQPU�VQ�TGSWKTG����RGTEGPV�QTICPKE�YCUVG�FKXGTUKQP�HTQO� 
� NCPFƂNNU�HTQO������NGXGNU�D[������CPF����RGTEGPV�D[�������KPENWFKPI�RTQITCOU�VQ�CEJKGXG�CP� 
� GFKDNG�HQQF�YCUVG�TGEQXGT[�IQCN�QH����RGTEGPV�DGNQY������NGXGNU�D[�������6JG�TGIWNCVKQPU� 
� UJCNN�VCMG�GHHGEV�QP�QT�CHVGT�,CPWCT[����������$[�,WN[����������CPCN[\G�VJG�RTQITGUU�VJCV�VJG� 
� YCUVG�UGEVQT��5VCVG�IQXGTPOGPV��CPF�NQECN�IQXGTPOGPVU�JCXG�OCFG�KP�CEJKGXKPI�VJGUG�IQCNU�
• %'%�YKNN�FGXGNQR�TGEQOOGPFCVKQPU�HQT�VJG�FGXGNQROGPV�CPF�WUG�QH�TGPGYCDNG�ICU�CU�RCTV� 
� QH�VJG������+PVGITCVGF�'PGTI[�2QNKE[�4GRQTV��$CUGF�QP�VJGUG�TGEQOOGPFCVKQPU��CFQRV�RQNKEKGU� 
� CPF�KPEGPVKXGU�VQ�UKIPKƂECPVN[�KPETGCUG�UWUVCKPCDNG�RTQFWEVKQP�CPF�WUG�QH�TGPGYCDNG�ICU�

Potential Additional or Supporting Actions
6JG�CEVKQPU�DGNQY�JCXG�VJG�RQVGPVKCN�VQ�TGFWEG�)*)U�CPF�EQORNGOGPV�VJG�OGCUWTGU�CPF�RQNKEKGU�KFGPVKƂGF�
KP�%JCRVGT����6JGUG�CTG�KPENWFGF�VQ�URWT�VJKPMKPI�CPF�GZRNQTCVKQP�QH�KPPQXCVKQP�VJCV�OC[�JGNR�VJG�5VCVG�
CEJKGXG�KVU�NQPI�VGTO�ENKOCVG�IQCNU�

• 'UVCDNKUJKPI�C�UWUVCKPCDNG�5VCVG�HWPFKPI�UQWTEG�
UWEJ�CU�CP�KPETGCUGF�NCPFƂNN�VKR�HGG�CPF�PGY� 
� IGPGTCVQT�EJCTIG��HQT�FGXGNQROGPV�QH�YCUVG�OCPCIGOGPV�KPHTCUVTWEVWTG��RTQITCOU��CPF�KPEGPVKXGU�
• 9QTMKPI�YKVJ�TGUKFGPVU�CPF�RTQFWEGTU�VQ�TGFWEG�VJG�XQNWOG�QH�YCUVG�IGPGTCVGF�QXGTCNN� 
� CPF�ECRKVCNK\G�QP�VGEJPQNQI[�CPF�UQEKCN�EJCPIGU�VJCV�OKIJV�GPCDNG�YCUVG�TGFWEVKQP�
• +PETGCUKPI�QTICPKEU�FKXGTUKQP�HTQO�NCPFƂNNU��DWKNFKPI�QP�GUVCDNKUJGF�OCPFCVGU�
#$����oU� 
� ���RGTEGPV�D[������UQNKF�YCUVG�FKXGTUKQP�IQCN��#$������221�#$������222�#$���������CPF�PGY� 
� UJQTV�NKXGF�ENKOCVG�RQNNWVCPV�VCTIGVU�HQT������
5$������5$�������VQ�DG�CEEQORNKUJGF�XKC� 
� RTGXGPVKQP�
KPENWFKPI�HQQF�TGUEWG���TGE[ENKPI��EQORQUVKPI�FKIGUVKQP��CPF�DKQOCUU�QRVKQPU�
• #FFTGUUKPI�EJCNNGPIGU�CPF�KUUWGU�CUUQEKCVGF�YKVJ�UKIPKƂECPV�GZRCPUKQP�CPF� 
� EQPUVTWEVKQP�QH�QTICPKEU�CPF�TGE[ENKPI�KPHTCUVTWEVWTG�KP�%CNKHQTPKC�VJCV�KU�PGGFGF� 
� VQ�CEJKGXG�TGE[ENKPI�CPF�FKXGTUKQP�IQCNU��%JCNNGPIGU�CPF�KUUWGU�KPENWFG�RGTOKVVKPI�� 
� ITKF�RKRGNKPG�EQPPGEVKQP��HWPFKPI��NQECN�UKVKPI��OCTMGVU��CPF�TGUGCTEJ�
• &GXGNQRKPI�RTQITCOOCVKE�'PXKTQPOGPVCN�+ORCEV�4GRQTVU�
'+4U��CPF�OQFGN�RGTOKV�CPF� 
� IWKFCPEG�FQEWOGPVU�VQ�CUUKUV�KP�GPXKTQPOGPVCN�TGXKGY�CPF�%'3#�HQT�PGY�HCEKNKVKGU�
• 2TQXKFKPI�KPEGPVKXGU�HQT�GZRCPFGF�CPF�PGY�HCEKNKVKGU�VQ�JCPFNG� 
� QTICPKEU�CPF�TGE[ENCDNGU�VQ�OGGV������CPF������IQCNU�
• 2TQXKFKPI�KPEGPVKXGU�VQ�FGXGNQR�CPF�GZRCPF�HQQF�TGUEWG�RTQITCOU�VQ� 
� TGFWEG�VJG�COQWPV�QH�GFKDNG�HQQF�DGKPI�UGPV�VQ�NCPFƂNNU�
• (WTVJGT�SWCPVKH[KPI�EQ�DGPGƂVU�QH�EQORQUV�RTQFWEVU�CPF�CFFTGUUKPI�TGIWNCVQT[� 
� DCTTKGTU�VJCV�FQ�PQV�RTQXKFG�HQT�EQPUKFGTCVKQP�QH�EQ�DGPGƂVU�
• 5WRRQTVKPI�GZKUVKPI�CPF�PGY�ENGCP�VGEJPQNQIKGU�CPF�OCTMGVU�HQT�GZEGUU� 
� YQQF[�DKQOCUU�HTQO�WTDCP�CTGCU��HQTGUVU��CPF�CITKEWNVWTG�
• 5WRRQTVKPI�VJG�FGXGNQROGPV�QH�VTCPURQTVCVKQP�HWGN�RTQFWEVKQP�CV� 
� FKIGUVKQP�HCEKNKVKGU�VQ�IGPGTCVG�TGPGYCDNG�VTCPURQTVCVKQP�HWGNU�

221� #UUGODN[�$KNN�������9CUVG�/CPCIGOGPV�
9KNNKCOU��%JCRVGT������5VCVWVGU�QH�������
222� #UUGODN[�$KNN�������5QNKF�9CUVG��1TICPKE�9CUVG�
%JGUDTQ��%JCRVGT������5VCVWVGU�QH�������
���� #UUGODN[�$KNN������%QORQUVCDNG�1TICPKEU�
/E%CTV[��%JCRVGT������5VCVWVGU�QH�������
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• 4GUQNXKPI�KUUWGU�QH�RKRGNKPG�KPLGEVKQP�CPF�ITKF�EQPPGEVKQP�VQ� 
� OCMG�TGPGYCDNG�GPGTI[�RTQLGEVU�EQORGVKVKXG�
• 5WRRQTVKPI�VJG�WUG�QH�CXCKNCDNG�ECRCEKV[�CV�YCUVGYCVGT�VTGCVOGPV� 
� RNCPVU�VJCV�JCXG�FKIGUVGTU�VQ�RTQEGUU�HQQF�YCUVG�
• 9QTMKPI�YKVJ�NQECN�GPVKVKGU�VQ�RTQXKFG�C�UWRRQTVKXG�HTCOGYQTM�VQ�CFXCPEG� 
� EQOOWPKV[�YKFG�GHHQTVU�VJCV�CTG�EQPUKUVGPV�YKVJ��QT�GZEGGF��UVCVGYKFG�IQCNU�
• 5WRRQTVKPI�TGUGCTEJ�CPF�FGXGNQROGPV�CPF�RCVJYC[U�VQ�OCTMGV�HQT�FCKT[�CPF� 
� EQFKIGUVKQP�FKIGUVGTU��KPENWFKPI�RKRGNKPG�KPLGEVKQP�CPF�KPVGTEQPPGEVKQP�
• 5WRRQTVKPI�TGUGCTEJ�QP�FKIGUVCVG�EJCTCEVGTK\CVKQP�CPF�GPF�RTQFWEVU�

Water

9CVGT�KU�GUUGPVKCN�VQ�CNN�NKHG��CPF�KU�XKVCN�VQ�QWT�QXGTCNN�JGCNVJ�CPF�YGNN�DGKPI��#�TGNKCDNG��ENGCP��CPF�CDWPFCPV�
UWRRN[�QH�YCVGT�KU�CNUQ�C�ETKVKECN�EQORQPGPV�QH�%CNKHQTPKCoU�GEQPQO[�CPF�JCU�RCTVKEWNCTN[�KORQTVCPV�
EQPPGEVKQPU�VQ�GPGTI[��HQQF��CPF�VJG�GPXKTQPOGPV��%CNKHQTPKCoU�YCVGT�U[UVGO�KPENWFGU�C�EQORNGZ�KPHTCUVTWEVWTG�
VJCV�JCU�DGGP�FGXGNQRGF�VQ�UWRRQTV�VJG�ECRVWTG��WUG��EQPXG[CPEG��UVQTCIG��EQPUGTXCVKQP��CPF�VTGCVOGPV�QH�
YCVGT�CPF�YCUVGYCVGT��6JKU�GNCDQTCVG�PGVYQTM�QH�UVQTCIG�CPF�FGNKXGT[�U[UVGOU�GPCDNGU�VJG�5VCVG�VQ�RTQURGT�
CPF�UWRRQTV�RQRWNCVKQPU��COKFUV�YKFG�XCTKCDKNKV[�KP�CPPWCN�RTGEKRKVCVKQP�TCVGU�CPF�EQPEGPVTCVKQP�QH�TCKP�PQTVJ�
QH�5CETCOGPVQ��VJTQWIJ�UVQTKPI�CPF�OQXKPI�YCVGT�YJGP�CPF�YJGTG�KV�KU�PGGFGF�
.QECN�YCVGT�CIGPEKGU�RNC[�CP�KORQTVCPV�TQNG�KP�FGNKXGTKPI�YCVGT�VQ�EQOOWPKVKGU��HCTOU��CPF�DWUKPGUUGU��5QOG�
RWTEJCUG�YCVGT�HTQO�VJG�OCLQT�5VCVG�CPF�HGFGTCN�RTQLGEVU��VTGCV�VJG�YCVGT�CU�PGGFGF��CPF�FGNKXGT�KV�VQ�VJGKT�
EWUVQOGTU��QVJGTU�CEV�CU�YJQNGUCNG�CIGPEKGU�VJCV�DW[�QT�KORQTV�YCVGT�CPF�UGNN�KV�VQ�TGVCKN�YCVGT�UWRRNKGTU��
5QOG�CIGPEKGU�QRGTCVG�VJGKT�QYP�NQECN�YCVGT�UWRRN[�U[UVGOU��KPENWFKPI�TGUGTXQKTU�CPF�ECPCNU�VJCV�UVQTG�
CPF�OQXG�YCVGT�CU�PGGFGF��/CP[�CIGPEKGU�TGN[�QP�ITQWPFYCVGT GZENWUKXGN[��CPF�QRGTCVG�NQECN�YGNNU�CPF�
FKUVTKDWVKQP�U[UVGOU��+P�TGEGPV�FGECFGU��NQECN�CIGPEKGU�JCXG�FGXGNQRGF�OQTG�FKXGTUKƂGF�UQWTEGU�QH�YCVGT�
UWRRNKGU��/CP[�CIGPEKGU�WUG�C�EQODKPCVKQP�QH�KORQTVGF�UWTHCEG�YCVGT�CPF�NQECN�ITQWPFYCVGT��CPF�CNUQ�
RTQFWEG�QT�RWTEJCUG�TGE[ENGF�YCVGT�HQT�GPF�WUGU�UWEJ�CU�NCPFUECRG�KTTKICVKQP����

6JG�5VCVGoU�FGXGNQRGF�UWTHCEG�CPF�ITQWPFYCVGT�TGUQWTEGU�UWRRQTV�C�XCTKGV[�QH�TGUKFGPVKCN��EQOOGTEKCN��
KPFWUVTKCN��CPF�CITKEWNVWTCN�CEVKXKVKGU��%CNKHQTPKCoU�TCRKFN[�ITQYKPI�RQRWNCVKQPsGUVKOCVGF�VQ�TGCEJ����OKNNKQP�D[�
������� s�KU�RWVVKPI�OQWPVKPI�RTGUUWTG�QP�VJG�YCVGT�UWRRN[�U[UVGO��+P�VJG�HWVWTG��VJG�CDKNKV[�VQ�OGGV�OQUV�PGY�
FGOCPF�HQT�YCVGT�YKNN�EQOG�HTQO�C�EQODKPCVKQP�QH�KPETGCUGF�EQPUGTXCVKQP�CPF�YCVGT�WUG�GHƂEKGPE[��KORTQXGF�
EQQTFKPCVKQP�QH�OCPCIGOGPV�QH�UWTHCEG�CPF�ITQWPFYCVGT��TGE[ENGF�YCVGT��PGY�VGEJPQNQIKGU�KP�FTKPMKPI�YCVGT�
VTGCVOGPV��ITQWPFYCVGT�TGOGFKCVKQP��CPF�DTCEMKUJ�CPF�UGCYCVGT�FGUCNKPCVKQP�226

1PG�QH�VJG�5VCVGoU�NCTIGUV�WUGU�QH�GPGTI[�KU�CVVTKDWVGF�VQ�UGXGTCN�CURGEVU�QH�VJG�YCVGT�NKHG�E[ENG��KPENWFKPI�GPF�
WUGU�UWEJ�CU�JGCVKPI�CPF�EQQNKPI��CPF�YCVGT�VTGCVOGPV�CPF�EQPXG[CPEG��6GP�RGTEGPV�QH�VJG�5VCVGoU�GPGTI[�
WUG�KU�CUUQEKCVGF�YKVJ�YCVGT�TGNCVGF�GPF�WUGU��YJKNG�YCVGT�CPF�YCUVGYCVGT�U[UVGOU�CEEQWPV�HQT���RGTEGPV�
QH�VJG�5VCVGoU�GPGTI[�WUG�����6JGTGHQTG��CU�YCVGT�FGOCPF�ITQYU��GPGTI[�FGOCPF�OC[�KPETGCUG�EQPEWTTGPVN[��
2QRWNCVKQP�ITQYVJ�FTKXGU�FGOCPF�HQT�DQVJ�YCVGT�CPF�GPGTI[�TGUQWTEGU��UQ�DQVJ�ITQY�CV�CDQWV�VJG�UCOG�
TCVGU�CPF�KP�OCP[�QH�VJG�UCOG�IGQITCRJKE�CTGCU�����6JKU�F[PCOKE�KU�HWTVJGT�GZCEGTDCVGF�D[�VJG�RTGEKRKVCVKQP�
RQRWNCVKQP�OKUOCVEJ�DGVYGGP�0QTVJGTP�CPF�5QWVJGTP�%CNKHQTPKC��5KPEG�VJG�ITGCVGUV�GPGTI[�EQPUWORVKQP�
TGNCVGF�VQ�YCVGT�KU�HTQO�FGNKXGT[�VQ�GPF�WUGU��VJG�RQVGPVKCN�HQT�GPGTI[�UCXKPIU�CNUQ�TGUKFGU�YKVJ�YCVGT�GPF�
WUGTU��YJGTG�YCVGT�EQPUGTXCVKQP�CPF�GHƂEKGPE[�RNC[�CP�KORQTVCPV�TQNG�
6JG�RTKPEKRCN�UQWTEG�QH�)*)�GOKUUKQPU�HTQO�VJG�YCVGT�UGEVQT�EQOGU�HTQO�VJG�HQUUKN�HWGN�DCUGF�GPGTI[�
EQPUWOGF�HQT�YCVGT�GPF�WUGU�
G�I���JGCVKPI��EQQNKPI��RTGUUWTK\KPI��CPF�KPFWUVTKCN�RTQEGUUGU���CPF�VJG�HQUUKN�
HWGN�DCUGF�GPGTI[�WUGF�VQ�pRTQFWEGq�YCVGT�
G�I���RWOR��EQPXG[��VTGCV���6JGTGHQTG��GOKUUKQPU�TGFWEVKQPU�
UVTCVGIKGU�CTG�RTKOCTKN[�CUUQEKCVGF�YKVJ�TGFWEKPI�VJG�GPGTI[�KPVGPUKV[�QH�VJG�YCVGT�UGEVQT��'PGTI[�KPVGPUKV[�KU�
C�OGCUWTG�QH�VJG�COQWPV�QH�GPGTI[�TGSWKTGF�VQ�VCMG�C�WPKV�QH�YCVGT�HTQO�KVU�QTKIKP�
UWEJ�CU�C�TKXGT�QT�CSWKHGT��

���� %CNKHQTPKC�&GRCTVOGPV�QH�9CVGT�4GUQWTEGU��4GIKQPCN�'PGTI[�+PVGPUKV[�QH�9CVGT�5WRRNKGU�� 
 YYY�YCVGT�EC�IQX�ENKOCVGEJCPIG�4GIKQPCN'PGTI[+PVGPUKV[�EHO
��� JVVR���YYY�FQH�EC�IQX�(QTGECUVKPI�&GOQITCRJKEU�RTQLGEVKQPU��
226� %CNKHQTPKC�0CVWTCN�4GUQWTEGU�#IGPE[��%CNKHQTPKC�&GRCTVOGPV�QH�(QQF�CPF�#ITKEWNVWTG��CPF�%CNKHQTPKC�'PXKTQPOGPVCN� 
� 2TQVGEVKQP�#IGPE[��%CNKHQTPKC�9CVGT�#EVKQP�2NCP�
���� %CNKHQTPKC�&GRCTVOGPV�QH�9CVGT�4GUQWTEGU��9CVGT�'PGTI[�0GZWU��5VCVGYKFG��9GD�RCIG�CEEGUUGF�0QXGODGT������CV�� 
 YYY�YCVGT�EC�IQX�ENKOCVGEJCPIG�9CVGT'PGTI[5VCVGYKFG�EHO.
��� Ibid
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CPF�GZVTCEV�CPF�EQPXG[�KV�VQ�KVU�GPF�WUG�����9KVJKP�%CNKHQTPKC��VJG�GPGTI[�KPVGPUKV[�QH�YCVGT�XCTKGU�ITGCVN[�
FGRGPFKPI�QP�VJG�IGQITCRJ[��YCVGT�UQWTEG��CPF�GPF�WUG��6JG�%CNKHQTPKC�&GRCTVOGPV�QH�9CVGT�4GUQWTEGU�

&94��UWDFKXKFGU�VJG�5VCVG�KPVQ����TGIKQPU�EQTTGURQPFKPI�VQ�VJG�5VCVGoU�OCLQT�FTCKPCIG�DCUKPU��#P�KPVGTCEVKXG�
OCR�QP�VJG�&94�YGDUKVG�CNNQYU�WUGTU�VQ�UGG�C�UWOOCT[�QH�VJG�GPGTI[�KPVGPUKV[�QH�TGIKQPCN�YCVGT�UWRRNKGU��
KIPQTKPI�GPF�WUG�HCEVQTU�230�#U�VJG�GPGTI[�UGEVQT�KU�FGECTDQPK\GF�VJTQWIJ�OGCUWTGU�UWEJ�CU�KPETGCUGF�
TGPGYCDNG�GPGTI[�CPF�KORTQXGF�GHƂEKGPE[��GPGTI[�KPVGPUKVKGU�YKNN�CNUQ�DG�TGFWEGF��+V�KU�CNUQ�KORQTVCPV�VQ�
PQVG�VJCV�GPF�WUGT�CEVKQPU�VQ�TGFWEG�YCVGT�EQPUWORVKQP�QT�TGRNCEG�HTGUJ�YCVGT�YKVJ�TGE[ENGF�YCVGT�FQ�PQV�
CWVQOCVKECNN[�VTCPUNCVG�KPVQ�)*)�TGFWEVKQPU��6JG�KPVGITCVGF�PCVWTG�QH�VJG�YCVGT�UWRRN[�U[UVGO�OGCPU�VJCV�
C�TGFWEVKQP�D[�QPG�GPF�WUGT�ECP�DG�QHHUGV�D[�CP�KPETGCUG�KP�EQPUWORVKQP�D[�CPQVJGT�WUGT��.KMGYKUG��WUG�QH�
TGE[ENGF�YCVGT�JCU�VJG�RQVGPVKCN�VQ�TGFWEG�)*)U�KH�KV�TGRNCEGU��CPF�PQV�OGTGN[�UGTXGU�CU�CP�CNVGTPCVKXG�VQ��CP�
GZKUVKPI��JKIJGT�ECTDQP�YCVGT�UWRRN[�
6JG�5VCVG�KU�EWTTGPVN[�KORNGOGPVKPI�UGXGTCN�VCTIGVGF��CITKEWNVWTCN��WTDCP��CPF�KPFWUVTKCN�DCUGF�YCVGT�
EQPUGTXCVKQP��TGE[ENKPI��CPF�YCVGT�WUG�GHƂEKGPE[�RTQITCOU�CU�RCTV�QH�CP�KPVGITCVGF�YCVGT�OCPCIGOGPV�GHHQTV�
VJCV�YKNN�JGNR�CEJKGXG�)*)�TGFWEVKQPU�VJTQWIJ�TGFWEGF�GPGTI[�FGOCPF�YKVJKP�VJG�YCVGT�UGEVQT��#RRGPFKZ�*�
JKIJNKIJVU�VJG�OQTG�UKIPKƂECPV�GZKUVKPI�RQNKEKGU��RTQITCOU��OGCUWTGU��TGIWNCVKQPU��CPF�KPKVKCVKXGU�VJCV�RTQXKFG�
C�HTCOGYQTM�HQT�JGNRKPI�CEJKGXG�)*)�GOKUUKQPU�TGFWEVKQPU�KP�VJKU�UGEVQT�
9JKNG�KV�KU�KORQTVCPV�HQT�GXGT[�UGEVQT�VQ�EQPVTKDWVG�VQ�VJG�5VCVGoU�ENKOCVG�IQCNU��GPUWTKPI�WPKXGTUCN�CEEGUU�VQ�
ENGCP�YCVGT�CU�QWVNKPGF�KP�#$�����
'PI��%JCRVGT������5VCVWVGU�QH��������CNUQ�MPQYP�CU�VJG�pJWOCP�TKIJV�VQ�
YCVGTq�DKNN��UJQWNF�VCMG�RTGEGFGPEG�QXGT�CEJKGXKPI�)*)�GOKUUKQPU�TGFWEVKQPU�HTQO�YCVGT�UGEVQT�CEVKXKVKGU�
YJGTG�C�RQVGPVKCN�EQPƃKEV�GZKUVU��#$�����UVCVGU�VJCV�KV�KU�VJG�RQNKE[�QH�VJG�5VCVG�VJCV�pGXGT[�JWOCP�DGKPI�JCU�
VJG�TKIJV�VQ�UCHG��ENGCP��CHHQTFCDNG��CPF�CEEGUUKDNG�YCVGT�CFGSWCVG�HQT�JWOCP�EQPUWORVKQP��EQQMKPI��CPF�
UCPKVCT[�RWTRQUGU�q�#U�FGUETKDGF�KP�VJKU�UGEVKQP��YCVGT�UWRRNKGU�XCT[�KP�GPGTI[�KPVGPUKV[�CPF�TGUWNVKPI�)*)U��
FGRGPFKPI�QP�VJG�UQWTEG�QH�VJG�YCVGT��VTGCVOGPV�TGSWKTGOGPVU��CPF�NQECVKQP�QH�VJG�GPF�WUGT�

Looking to the Future
6JKU�UGEVKQP�QWVNKPGU�VJG�JKIJ�NGXGN�QDLGEVKXGU�CPF�IQCNU�VQ�TGFWEG�)*)U�KP�VJKU�UGEVQT�

Goals
• &GXGNQR�CPF�UWRRQTV�OQTG�TGNKCDNG�YCVGT�UWRRNKGU�HQT�RGQRNG��CITKEWNVWTG��CPF�VJG� 
� GPXKTQPOGPV��RTQXKFGF�D[�C�OQTG�TGUKNKGPV��FKXGTUKƂGF��UWUVCKPCDN[�OCPCIGF�YCVGT� 
� TGUQWTEGU�U[UVGO�YKVJ�C�HQEWU�QP�CEVKQPU�VJCV�RTQXKFG�FKTGEV�)*)�TGFWEVKQPU�
• /CMG�EQPUGTXCVKQP�C�%CNKHQTPKC�YC[�QH�NKHG�D[�WUKPI�CPF�TGWUKPI�YCVGT�OQTG�GHƂEKGPVN[� 
� VJTQWIJ�ITGCVGT�YCVGT�EQPUGTXCVKQP��FTQWIJV�VQNGTCPV�NCPFUECRKPI��UVQTOYCVGT�ECRVWTG��YCVGT� 
� TGE[ENKPI��CPF�TGWUG�VQ�JGNR�OGGV�HWVWTG�YCVGT�FGOCPFU�CPF�CFCRV�VQ�ENKOCVG�EJCPIG�
• &GXGNQR�CPF�UWRRQTV�RTQITCOU�CPF�RTQLGEVU�VJCV�KPETGCUG�YCVGT�UGEVQT�GPGTI[� 
� GHƂEKGPE[�CPF�TGFWEG�)*)�GOKUUKQPU�VJTQWIJ�TGFWEGF�YCVGT�CPF�GPGTI[�WUG�
• +PETGCUG�VJG�WUG�QH�TGPGYCDNG�GPGTI[�VQ�RWOR��EQPXG[��VTGCV��CPF�WVKNK\G�YCVGT�
• 4GFWEG�VJG�ECTDQP�HQQVRTKPV�QH�YCVGT�U[UVGOU�CPF�YCVGT�WUGU�HQT�DQVJ�UWTHCEG�CPF� 
� ITQWPFYCVGT�UWRRNKGU�VJTQWIJ�KPVGITCVGF�UVTCVGIKGU�VJCV�TGFWEG�)*)�GOKUUKQPU�YJKNG� 
� OGGVKPI�VJG�PGGFU�QH�C�ITQYKPI�RQRWNCVKQP��KORTQXKPI�RWDNKE�UCHGV[��HQUVGTKPI�GPXKTQPOGPVCN� 
� UVGYCTFUJKR��CKFKPI�KP�CFCRVCVKQP�VQ�ENKOCVG�EJCPIG��CPF�UWRRQTVKPI�C�UVCDNG�GEQPQO[�

Cross-Sector Interactions
9CVGT��GPGTI[��HQQF��CPF�GEQU[UVGOU�CTG�KPGZVTKECDN[�NKPMGF��CPF�OGGVKPI�HWVWTG�ENKOCVG�EJCNNGPIGU�YKNN�
TGSWKTG�CP�KPVGITCVGF�CRRTQCEJ�VQ�OCPCIKPI�VJG�TGUQWTEGU�KP�VJGUG�UGEVQTU�
9CVGT�KU�WUGF�KP�XCTKQWU�CRRNKECVKQPU�KP�VJG�GPGTI[�UGEVQT��TCPIKPI�KP�KPVGPUKV[�HTQO�EQQNKPI�QH�VWTDKPGU�CPF�QVJGT�
GSWKROGPV�CV�RQYGT�RNCPVU�VQ�ENGCPKPI�UQNCT�RJQVQXQNVCKE�RCPGNU��+P�������%'%�CFQRVGF�C�YCVGT�EQPUGTXCVKQP�
RQNKE[�HQT�RQYGT�RNCPVU�VQ�NKOKV�VJG�WUG�QH�HTGUJYCVGT�HQT�RQYGT�RNCPV�EQQNKPI��CPF�JCU�UKPEG�GPEQWTCIGF�RTQLGEV�

���� #�DTQCFGT�FGƂPKVKQP�QH�GPGTI[�KPVGPUKV[�EQWNF�EQPUKFGT�VJG�pFQYPUVTGCOq�GPGTI[�
K�G���YCUVGYCVGT�VTGCVOGPV��CU�YGNN�CU�VJG� 
� WRUVTGCO�EQORQPGPVU��/QTG�TQDWUV�FCVC�CTG�PGGFGF��CPF�VJG�5VCVG�KU�YQTMKPI�VQ�DGVVGT�SWCPVKH[�VJGUG�WRUVTGCO�CPF� 
� FQYPUVTGCO�GOKUUKQPU�
���� %CNKHQTPKC�&GRCTVOGPV�QH�9CVGT�4GUQWTEGU��4GIKQPCN�'PGTI[�+PVGPUKV[�QH�9CVGT�5WRRNKGU�� 
 YYY�YCVGT�EC�IQX�ENKOCVGEJCPIG�4GIKQPCN'PGTI[+PVGPUKV[�EHO
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QYPGTU�RTQRQUKPI�VQ�DWKNF�PGY�RQYGT�RNCPVU�KP�%CNKHQTPKC�VQ�TGFWEG�YCVGT�EQPUWORVKQP�YKVJ�YCVGT�GHƂEKGPE[�
VGEJPQNQIKGU�UWEJ�CU�FT[�EQQNKPI�CPF�VQ�EQPUGTXG�HTGUJ�YCVGT�D[�WUKPI�TGE[ENGF�YCVGT��.KMGYKUG��GPGTI[�KU�WUGF�
KP�OWNVKRNG�YC[U�CPF�CV�OWNVKRNG�UVGRU�KP�YCVGT�FGNKXGT[�CPF�VTGCVOGPV�U[UVGOU��KPENWFKPI�GPGTI[�HQT�JGCVKPI�CPF�
EJKNNKPI�YCVGT��VTGCVKPI�CPF�FGNKXGTKPI�FTKPMKPI�YCVGT��EQPXG[KPI�YCVGT��GZVTCEVKPI�ITQWPFYCVGT��FGUCNKPCVKQP��
RTGUUWTK\KPI�YCVGT�HQT�KTTKICVKQP��CPF�YCUVGYCVGT�EQNNGEVKQP��VTGCVOGPV��CPF�FKURQUCN�
#NVJQWIJ�)*)�TGFWEVKQP�UVTCVGIKGU�HQT�VJG�YCVGT�UGEVQT�JCXG�VJG�ENQUGUV�VKGU�VQ�GPGTI[��VJG�YCVGT�UGEVQT�CNUQ�
KPVGTCEVU�YKVJ�VJG�PCVWTCN�CPF�YQTMKPI�NCPFU��CITKEWNVWTCN��YCUVG�OCPCIGOGPV��CPF�VTCPURQTVCVKQP�UGEVQTU��
9CVGT�ƃQYU�HTQO�OQWPVCKPU�VQ�FQYPUVTGCO�TGIKQPU�VJTQWIJ�PCVWTCN�CPF�YQTMKPI�NCPFU��YJKEJ�RTQXKFG�JCDKVCV�
HQT�OCP[�URGEKGU�CPF�HWPEVKQP�VQ�UVQTG�YCVGT��TGEJCTIG�ITQWPFYCVGT��PCVWTCNN[�RWTKH[�YCVGT��CPF�OQFGTCVG�
ƃQQFKPI��2TQVGEVKQP�QH�MG[�NCPFU�HTQO�EQPXGTUKQP�TGUWNVU�KP�JGCNVJKGT�YCVGTUJGFU�D[�TGFWEKPI�RQNNWVGF�
TWPQHH�CPF�OCKPVCKPKPI�C�RTQRGTN[�HWPEVKQPKPI�GEQU[UVGO��%CNKHQTPKC�KU�VJG�7PKVGF�5VCVGUo�NGCFKPI�CITKEWNVWTCN�
RTQFWEVKQP�UVCVG�KP�VGTOU�QH�XCNWG�CPF�ETQR�FKXGTUKV[��#RRTQZKOCVGN[�PKPG�OKNNKQP�CETGU�QH�HCTONCPF�KP�
%CNKHQTPKC�CTG�KTTKICVGF�����+P�CFFKVKQP��YCVGT�WUG�KU�CUUQEKCVGF�YKVJ�NKXGUVQEM�YCVGTKPI��HGGFNQVU��FCKT[�
QRGTCVKQPU��CPF�QVJGT�QP�HCTO�PGGFU��#NVQIGVJGT��CITKEWNVWTG�WUGU�CDQWV����RGTEGPV�QH�VJG�5VCVGoU�OCPCIGF�
YCVGT�UWRRN[�����+P�VJG�GPF��CITKEWNVWTCN�RTQFWEVU�RTQFWEGF�KP�%CNKHQTPKC�CTG�EQPUWOGF�D[�JWOCPU�VJTQWIJQWV�
VJG�YQTNF�CU�HQQF��ƂDGT��CPF�HWGN��9CUVGYCVGT�VTGCVOGPV�RNCPVU�RTQXKFG�C�EQORNGOGPVCT[�QRRQTVWPKV[�HQT�
VJG�YCUVG�OCPCIGOGPV�UGEVQT�VQ�JGNR�RTQEGUU�QTICPKE�YCUVG�FKXGTUKQP�HTQO�NCPFƂNNU��6TGCVOGPV�RNCPVU�YKVJ�
URCTG�ECRCEKV[�ECP�RQVGPVKCNN[�CEEQOOQFCVG�QTICPKE�YCUVG�HQT�CPCGTQDKE�EQ�FKIGUVKQP�QH�OCVGTKCNU�UWEJ�CU�
HQQF�YCUVG�CPF�HCVU��QKN��CPF�ITGCUG�HTQO�TGUKFGPVKCN��EQOOGTEKCN��QT�KPFWUVTKCN�HCEKNKVKGU�VQ�ETGCVG�WUGHWN�D[�
RTQFWEVU�UWEJ�CU�GNGEVTKEKV[��J[FTQIGP��DKQHWGNU��CPF�UQKN�COGPFOGPVU�����6JG�YCVGT�UGEVQT�KU�CNUQ�GUUGPVKCN�VQ�
QWT�EQOOWPKV[�JGCNVJ�CPF�NQPI�VGTO�YGNN�DGKPI��CPF�OGCUWTGU�OWUV�GPUWTG�VJCV�YG�EQPVKPWG�VQ�JCXG�CEEGUU�
VQ�ENGCP�CPF�TGNKCDNG�UQWTEGU�QH�FTKPMKPI�YCVGT��%NKOCVG�EJCPIG�VJTGCVGPU�VQ�KORCEV�QWT�YCVGT�UWRRNKGU��HQT�
GZCORNG��YKVJ�NQPI�VGTO�FTQWIJVU�NGCFKPI�VQ�YGNNU�CPF�QVJGT�UQWTEGU�QH�YCVGT�TWPPKPI�FT[��6JKU�ECP�JCXG�
FGXCUVCVKPI�EQPUGSWGPEGU��GURGEKCNN[�QP�EQOOWPKVKGU�CNTGCF[�XWNPGTCDNG�CPF�UGPUKVKXG�VQ�EJCPIGU�KP�VJGKT�
YCVGT�UWRRN[�CPF�PCVWTCN�J[FTQNQIKECN�U[UVGOU��KPENWFKPI�TWTCN�EQOOWPKVKGU�YJQ�JCXG�NKOKVGF�QRVKQPU�HQT�
YCVGT�UWRRNKGU��9CVGT�EQPUGTXCVKQP�CPF�OCPCIGOGPV�UVTCVGIKGU�VJCV�CTG�GPGTI[�GHƂEKGPV�ECP�CNUQ�GPUWTG�C�
EQPVKPWGF�UWRRN[�QH�YCVGT�HQT�QWT�JGCNVJ�CPF�YGNN�DGKPI�

E"orts to Reduce Greenhouse Gases
6JG�OGCUWTGU�DGNQY�KPENWFG�UQOG�TGSWKTGF�CPF�PGY�RQVGPVKCN�OGCUWTGU�VQ�JGNR�CEJKGXG�VJG�5VCVGoU������
VCTIGV�CPF�VQ�UWRRQTV�VJG�JKIJ�NGXGN�QDLGEVKXGU�HQT�VJKU�UGEVQT��5QOG�OGCUWTGU�OC[�DG�FGUKIPGF�VQ�FKTGEVN[�
CFFTGUU�)*)�TGFWEVKQPU��YJKNG�QVJGTU�OC[�TGUWNV�KP�)*)�TGFWEVKQPU�CU�C�EQ�DGPGƂV��+P�CFFKVKQP��UGXGTCN�
TGEQOOGPFGF�CEVKQPU�CTG�KFGPVKƂGF�VQ�JGNR�VJG�YCVGT�UGEVQT�OQXG�HQTYCTF�YKVJ�VJG�KFGPVKƂGF�IQCNU�CPF�
OGCUWTGU�VQ�CEJKGXG�VJG������VCTIGV��VJGUG�CTG�NKUVGF�CU�UWRRQTVKPI�CEVKQPU�

Ongoing and Proposed Measures
• #U�FKTGEVGF�D[�)QXGTPQT�$TQYPoU�'ZGEWVKXG�1TFGT�$��������&94�CPF�5VCVG�9CVGT�4GUQWTEGU� 
� %QPVTQN�$QCTF�
594%$��YKNN�FGXGNQR�CPF�KORNGOGPV�PGY�YCVGT�WUG�VCTIGVU�VQ�IGPGTCVG� 
� OQTG�UVCVGYKFG�YCVGT�EQPUGTXCVKQP�VJCP�GZKUVKPI�VCTIGVU�
VJG�GZKUVKPI�5VCVG�NCY�TGSWKTGU� 
� C����RGTEGPV�TGFWEVKQP�KP�WTDCP�RGT�ECRKVC�YCVGT�WUG�D[������=5$Z�����5VGKPDGTI��%JCRVGT� 
� ���5VCVWVGU�QH�����?���6JG�PGY�YCVGT�WUG�VCTIGVU�YKNN�DG�DCUGF�QP�UVTGPIVJGPGF�UVCPFCTFU� 
� HQT�KPFQQT�WUG��QWVFQQT�KTTKICVKQP��EQOOGTEKCN��KPFWUVTKCN��CPF�KPUVKVWVKQPCN�YCVGT�WUG�
• 594%$�YKNN�FGXGNQR�NQPI�VGTO�YCVGT�EQPUGTXCVKQP�TGIWNCVKQP��CPF� 
� RGTOCPGPVN[�RTQJKDKV�RTCEVKEGU�VJCV�YCUVG�RQVCDNG�YCVGT�
• &94�CPF�594%$�YKNN�FGXGNQR�CPF�KORNGOGPV�CEVKQPU�VQ�OKPKOK\G�YCVGT�U[UVGO�NGCMU��CPF�VQ�UGV� 
� RGTHQTOCPEG�UVCPFCTFU�HQT�YCVGT�NQUU��CU�TGSWKTGF�D[�5$�����
9QNM��%JCRVGT������5VCVWVGU�QH�������
• &94�CPF�%&(#�YKNN�WRFCVG�GZKUVKPI�TGSWKTGOGPVU�HQT�CITKEWNVWTCN�YCVGT� 
� OCPCIGOGPV�RNCPU�VQ�KPETGCUG�YCVGT�U[UVGO�GHƂEKGPE[�

���� *CPUQP��$NCKPG��0Q�FCVG��+TTKICVKQP�QH�#ITKEWNVWTCN�%TQRU�KP�%CNKHQTPKC��2QYGT2QKPV��&GRCTVOGPV�QH�.CPF��#KT�CPF�9CVGT�4GUQWTEGU� 
� 7PKXGTUKV[�QH�%CNKHQTPKC��&CXKU��www.arb.ca.gov/fuels/lcfs/workgroups/lcfssustain/hanson.pdf
���� #RRNKGF�YCVGT�WUG�KU�VJG�QHƂEKCN�VGTOKPQNQI[�WUGF�D[�&94��p#RRNKGF�YCVGT�TGHGTU�VQ�VJG�VQVCN�COQWPV�QH�YCVGT�VJCV�KU�FKXGTVGF� 
� HTQO�CP[�UQWTEG�VQ�OGGV�VJG�FGOCPFU�QH�YCVGT�WUGTU�YKVJQWV�CFLWUVKPI�HQT�YCVGT�VJCV�KU�WUGF�WR��TGVWTPGF�VQ�VJG�FGXGNQRGF�UWRRN[�� 
� QT�EQPUKFGTGF�KTTGEQXGTCDNG�q
���� #P�GZCORNG�QH�C�TGUQWTEG�TGEQXGTKPI�RTQLGEV�VJCV�ECP�JGNR�CEJKGXG�OGVJCPG�TGFWEVKQPU�KPENWFGU�HWGN�EGNNU�VJCV�CTG�KPVGITCVGF� 
� KPVQ�YCUVGYCVGT�VTGCVOGPV�RNCPVU�HQT�DQVJ�QPUKVG�JGCV�CPF�RQYGT�IGPGTCVKQP�CPF�VJG�RTQFWEVKQP�QH�TGPGYCDNG�J[FTQIGP�
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• %'%�YKNN�EGTVKH[�KPPQXCVKXG�VGEJPQNQIKGU�HQT�YCVGT�EQPUGTXCVKQP�CPF�YCVGT�NQUU�FGVGEVKQP�CPF�EQPVTQN�
• %'%�YKNN�EQPVKPWG�VQ�WRFCVG�VJG�5VCVGoU�#RRNKCPEG�'HƂEKGPE[�4GIWNCVKQPU�
%CNKHQTPKC�%QFG�QH� 
� 4GIWNCVKQPU��6KVNG�����5GEVKQPU�����s������HQT�CRRNKCPEGU�QHHGTGF�HQT�UCNG�KP�%CNKHQTPKC�VQ�GUVCDNKUJ� 
� UVCPFCTFU�VJCV�TGFWEG�GPGTI[�EQPUWORVKQP�HQT�FGXKEGU�VJCV�WUG�GNGEVTKEKV[��ICU��CPF�QT�YCVGT�
• %CNKHQTPKC�'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�
%CN'2#��YKNN�QXGTUGG�FGXGNQROGPV� 
� QH�C�XQNWPVCT[�TGIKUVT[�HQT�)*)�GOKUUKQPU�TGUWNVKPI�HTQO�VJG�YCVGT�GPGTI[� 
� PGZWU��CU�TGSWKTGF�D[�5$������
2CXNG[��%JCRVGT������5VCVWVGU�QH�������
• 6JG�5VCVG�9CVGT�2TQLGEV�JCU�GPVGTGF�NQPI�VGTO�EQPVTCEVU�VQ�RTQEWTG� 
� TGPGYCDNG�GNGEVTKEKV[�HTQO�����/9�UQNCT�KPUVCNNCVKQPU�KP�%CNKHQTPKC�
• #U�FGUETKDGF�KP�KVU�%NKOCVG�#EVKQP�2NCP��&94�YKNN�EQPVKPWG�VQ�KPETGCUG�VJG� 
� WUG�QH�TGPGYCDNG�GPGTI[�VQ�QRGTCVG�VJG�5VCVG�9CVGT�2TQLGEV�

1XGTCNN��VJGUG�CEVKQPU�YKNN�EQPVTKDWVG�VQ�VJG�DTQCFGT�GPGTI[�GHƂEKGPE[�IQCNU�FKUEWUUGF�KP�VJG�.QY�%CTDQP�
'PGTI[�UGEVKQP�QH�VJKU�EJCRVGT�

Potential Additional or Supporting Actions
6JG�CEVKQPU�DGNQY�JCXG�VJG�RQVGPVKCN�VQ�TGFWEG�)*)U�CPF�EQORNGOGPV�VJG�OGCUWTGU�CPF�RQNKEKGU�KFGPVKƂGF�
KP�%JCRVGT����6JGUG�CTG�KPENWFGF�VQ�URWT�VJKPMKPI�CPF�GZRNQTCVKQP�QH�KPPQXCVKQP�VJCV�OC[�JGNR�VJG�5VCVG�
CEJKGXG�KVU�NQPI�VGTO�ENKOCVG�IQCNU�

• 9JGTG�VGEJPKECNN[�HGCUKDNG�CPF�EQUV�GHHGEVKXG��NQECN�YCVGT�CPF�YCUVGYCVGT�WVKNKVKGU�UJQWNF�CFQRV�C� 
� NQPI�VGTO�IQCN�VQ�TGFWEG�)*)U�D[����RGTEGPV�DGNQY������NGXGNU�D[������
EQPUKUVGPV�YKVJ� 
� &94oU�%NKOCVG�#EVKQP�2NCP���CPF�VJGTGCHVGT�OQXG�VQYCTF�NQY�ECTDQP�QT�PGV�\GTQ�ECTDQP� 
� YCVGT�OCPCIGOGPV�U[UVGOU�
• .QECN�YCVGT�CPF�YCUVGYCVGT�WVKNKVKGU�UJQWNF�FGXGNQR�FKUVTKDWVGF�TGPGYCDNG�GPGTI[�YJGTG� 
� HGCUKDNG��WUKPI�VJG�GZRCPFGF�.QECN�)QXGTPOGPV�4GPGYCDNG�'PGTI[�$KNN�%TGFKV�
4'5�$%6�� 
� VCTKHH�CPF�PGY�0GV�'PGTI[�/GVGTKPI�
YJKEJ�CNNQY�HQT�KPUVCNNCVKQP�YKVJQWV�U[UVGO�UK\G�NKOKV��
• +P�UWRRQTV�QH�VJG�5JQTV�.KXGF�%NKOCVG�2QNNWVCPV�5VTCVGI[��GPEQWTCIG�TGUQWTEG�TGEQXGTKPI� 
� YCUVGYCVGT�VTGCVOGPV�RTQLGEVU�VQ�JGNR�CEJKGXG�VJG�IQCN�QH�TGFWEKPI�HWIKVKXG�OGVJCPG� 
� D[����RGTEGPV�D[�������VQ�KPENWFG�

• &GVGTOKPKPI�QRRQTVWPKVKGU�VQ�UWRRQTV�EQ�FKIGUVKQP�QH�HQQF�TGNCVGF�YCUVG� 
� UVTGCOU�CV�YCUVGYCVGT�VTGCVOGPV�RNCPVU�
• +PEGPVKXK\KPI�OGVJCPG�ECRVWTG�U[UVGOU�CV�YCUVGYCVGT�VTGCVOGPV�RNCPVU�VQ� 
� RTQFWEG�TGPGYCDNG�GNGEVTKEKV[��VTCPURQTVCVKQP�HWGN��QT�RKRGNKPG�DKQOGVJCPG�

• 5WRRQTV�EQORCEV�FGXGNQROGPV�CPF�NCPF�WUG�RCVVGTPU��CPF�CUUQEKCVGF�EQPUGTXCVKQP� 
� CPF�OCPCIGOGPV�UVTCVGIKGU�HQT�PCVWTCN�CPF�YQTMKPI�NCPFU�VJCV�TGFWEG�RGT�ECRKVC�YCVGT� 
� EQPUWORVKQP�VJTQWIJ�OQTG�YCVGT�GHƂEKGPV�DWKNV�GPXKTQPOGPVU�
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/GGVKPI��CPF�GZEGGFKPI��QWT�OCPFCVGF�)*)�TGFWEVKQP�IQCNU�KP������CPF�VJTQWIJ������TGSWKTGU�DWKNFKPI�
QP�%CNKHQTPKCoU�FGECFG�QH�UWEEGUU�KP�KORNGOGPVKPI�GHHGEVKXG�ENKOCVG�RQNKEKGU��5VCVG�CIGPEKGU�CTG�KPETGCUKPIN[�
EQQTFKPCVKPI�RNCPPKPI�CEVKXKVKGU�VQ�CNKIP�YKVJ�QXGTCTEJKPI�ENKOCVG��ENGCP�CKT��UQEKCN�GSWKV[��CPF�DTQCFGT�
GEQPQOKE�QDLGEVKXGU�
*QYGXGT��VQ�FGƂPKVGN[�VKR�VJG�UECNGU�KP�HCXQT�QH�TCRKFN[�FGENKPKPI�GOKUUKQPU��YG�CNUQ�PGGF�VQ�TGCEJ�DG[QPF�
5VCVG�RQNKE[�OCMKPI�CPF�GPICIG�CNN�%CNKHQTPKCPU��(WTVJGT�RTQITGUU�ECP�DG�OCFG�D[�UWRRQTVKPI�KPPQXCVKXG�
CEVKQPU�CV�VJG�NQECN�NGXGNsCOQPI�IQXGTPOGPVU��UOCNN�DWUKPGUUGU��UEJQQNU��CPF�KPFKXKFWCN�JQWUGJQNFU��
7NVKOCVGN[��UWEEGUU�FGRGPFU�QP�C�OKZ�QH�TGIWNCVQT[�RTQITCO�FGXGNQROGPV��KPEGPVKXGU��KPUVKVWVKQPCN�UWRRQTV��
CPF�GFWECVKQP�CPF�QWVTGCEJ�VQ�GPUWTG�VJCV�ENGCP�GPGTI[�CPF�QVJGT�ENKOCVG�UVTCVGIKGU�CTG�ENGCT��YKPPKPI�
CNVGTPCVKXGU�KP�VJG�OCTMGVRNCEGsVQ�FTKXG�DWUKPGUU�FGXGNQROGPV�CPF�EQPUWOGT�CFQRVKQP�

Ongoing Engagement with Environmental  
Justice Communities

%#4$�EQPVKPWGU�UGGM�YC[U�VQ�KORTQXG�KORNGOGPVCVKQP�QH�#$����CPF�VJG�WPKSWG�UGV�QH�KORCEVU�HCEKPI�
GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU��*QYGXGT��%#4$oU�GPXKTQPOGPVCN�LWUVKEG�GHHQTVU�TGCEJ�HCT�DG[QPF�ENKOCVG�
EJCPIG��+P�������VJG�$QCTF�CRRTQXGF�%#4$oU�p2QNKEKGU�CPF�#EVKQPU�HQT�'PXKTQPOGPVCN�#EVKQP�q����YJKEJ�
GZRTGUUGU�C�DTQCF�EQOOKVOGPV�VQ�GPXKTQPOGPVCN�LWUVKEG�CPF�OCMGU�KV�KPVGITCN�VQ�CNN�QH�%#4$oU�RTQITCOU��
EQPUKUVGPV�YKVJ�5VCVG�FKTGEVKXGU�CV�VJG�VKOG��6JQWIJ�QXGT�VJG�[GCTU�%#4$�JCU�VCMGP�QP�C�YKFG�CTTC[�QH�
CEVKXKVKGU�CKOGF�CV�TGFWEKPI�GPXKTQPOGPVCN�DWTFGPU�QP�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU��KV�JCU�PQV�MPKVVGF�
KVU�XCTKQWU�GHHQTVU�VQIGVJGT�KP�C�EQJGTGPV�PCTTCVKXG�QT�OCZKOK\GF�VJG�KORCEV�QH�VJGUG�CEVKXKVKGU�D[�NGXGTCIKPI�
VJGO�QHH�QH�GCEJ�QVJGT�
6JKU�[GCT��%#4$�CRRQKPVGF�KVU�ƂTUV�GZGEWVKXG�NGXGN�GPXKTQPOGPVCN�LWUVKEG�NKCKUQP��7PFGT�JGT�NGCFGTUJKR��
%#4$�YKNN�NC[�C�TQCFOCR�HQT�DGVVGT�UGTXKPI�%CNKHQTPKCoU�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�KP�VJG�FGUKIP�CPF�
KORNGOGPVCVKQP�QH�KVU�RTQITCOU��CPF�KFGPVKH[KPI�PGY�CEVKQPU�%#4$�ECP�VCMG�VQ�CFXCPEG�GPXKTQPOGPVCN�LWUVKEG�
CPF�UQEKCN�GSWKV[�KP�CNN�QH�KVU�HWPEVKQPU�
6JG�GZVGPUKXG�NGIKUNCVKXG�HTCOGYQTM�CFFTGUUKPI�ENKOCVG�EJCPIG��CKT�SWCNKV[��CPF�GPXKTQPOGPVCN�LWUVKEG�VJCV�
JCU�GOGTIGF�UKPEG�VJG�RCUUCIG�QH�#$����JCU�RTQORVGF�%#4$�VQ�UVGR�WR�KVU�GPXKTQPOGPVCN�LWUVKEG�GHHQTVU�CPF�
CTVKEWNCVG�C�XKUKQP�VJCV�TGƃGEVU�VJG�EWTTGPV�EQPVGZV��%#4$�YKNN�KPKVKCVG�C�RWDNKE�RTQEGUU��UGGMKPI�CFXKEG�CPF�
KPRWV�HTQO�GPXKTQPOGPVCN�LWUVKEG�CFXQECVGU�CPF�QVJGT�MG[�UVCMGJQNFGTU�VQ�KPHQTO�VJG�FGXGNQROGPV�QH�C�PGY�
UVTCVGIKE�RNCP�HQT�HWTVJGT�KPUVKVWVKQPCNK\KPI�GPXKTQPOGPVCN�LWUVKEG�CPF�UQEKCN�GSWKV[�
%#4$�WPFGTUVCPFU�VJCV�KP�CFFKVKQP�VQ�QWT�RTQITCOU�VQ�CFFTGUU�ENKOCVG�EJCPIG�CPF�TGFWEG�GOKUUKQPU�QH�
)*)U��OQTG�PGGFU�VQ�DG�FQPG�VQ�TGFWEG�GZRQUWTG�VQ�VQZKE�CKT�CPF�ETKVGTKC�RQNNWVCPVU�CPF�KORTQXG�VJG�
SWCNKV[�QH�NKHG�KP�EQOOWPKVKGU�UWTTQWPFKPI�QWT�NCTIGUV�GOKUUKQPU�UQWTEGU��6Q�VJKU�GPF��CPF�EQPUKUVGPV�YKVJ�
#$������#$������#$�������5$�����CPF�#$�������YG�YKNN�CEVKXGN[�GPICIG�',�CFXQECVGU��EQOOWPKVKGU��CPF�
TGNGXCPV�CKT�FKUVTKEVU�KP�VJG�FGXGNQROGPV�QH�RTQITCOU�VJCV�KORTQXG�CKT�SWCNKV[�CPF�SWCPVKH[�VJG�DWTFGPU�
RNCEGF�QP�CKT�SWCNKV[�KP�NQECN�EQOOWPKVKGU��/GCUWTKPI�CPF�OQPKVQTKPI�CKT�SWCNKV[�EQPFKVKQPU�QXGT�VKOG�CPF�
QPIQKPI�EQOOWPKV[�GPICIGOGPV�CTG�KPVGITCN�VQ�VJG�UWEEGUU�QH�%#4$oU�GHHQTVU��6JKU�GPICIGOGPV�YKNN�KPENWFG�
UWDUVCPVKXG�FKUEWUUKQPU�YKVJ�',�UVCMGJQNFGTU��ICVJGTKPI�VJGKT�KPRWV�CPF�RTQXKFKPI�CFGSWCVG�VKOG�HQT�TGXKGY�
DGHQTG�OCVVGTU�CTG�VCMGP�VQ�VJG�$QCTF�HQT�FGEKUKQP�

��� www.arb.ca.gov/ch/programs/ej/ejpolicies.pdf

%JCRVGT��

ACHIEVING SUCCESS
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%#4$oU�CRRTQCEJ�VQ�GPXKTQPOGPVCN�LWUVKEG�YKNN�DG�ITQWPFGF�KP�ƂXG�RTKOCT[�RKNNCTU��VTCPURCTGPE[��KPVGITCVKQP��
OQPKVQTKPI��TGUGCTEJ��CPF�GPHQTEGOGPV�

• Transparency:�%#4$�OWUV�KORTQXG�EQOOWPKECVKQP�CPF�GPICIGOGPV�YKVJ�GPXKTQPOGPVCN� 
� LWUVKEG�UVCMGJQNFGTU�CPF�FGGRGP�RCTVPGTUJKRU�YKVJ�NQECN�EQOOWPKVKGU�KORCEVGF�D[�CKT� 
� RQNNWVKQP��%#4$�YKNN�EQPVKPWG�VQ�RTKQTKVK\G�VTCPURCTGPE[�KP�KVU�FGEKUKQP�OCMKPI�RTQEGUUGU�CPF� 
� RTQXKFG�DGVVGT�CEEGUU�VQ�VJG�CKT�SWCNKV[��VQZKEU��CPF�)*)�FCVC�%#4$�EQNNGEVU�CPF�UVGYCTFU�
• Integration:�$GUKFGU�KPVGITCVKPI�GPXKTQPOGPVCN�LWUVKEG�VJTQWIJQWV�CNN�QH�%#4$oU�RTQITCOU��VJQUG� 
� RTQITCOU�OWUV�EQORNGOGPV�GCEJ�QVJGT��6Q�VJCV�GPF��%#4$�YKNN�GPFGCXQT�VQ�DTGCM�FQYP� 
� RTQITCOOCVKE�UKNQU�UQ�VJCV�KV�KU�CDNG�VQ�NGXGTCIG�KVU�YQTM�CPF�CEJKGXG�OQTG�GHHGEVKXG�CPF�VKOGN[�TGUWNVU�� 
� (QEWUGF�TGUQWTEGU�KP�KPFKXKFWCN�EQOOWPKVKGU�ECP�CEEGNGTCVG�TGFWEVKQP�KP�GOKUUKQPU��RTQNKHGTCVKQP�QH� 
� ENGCP�XGJKENGU�CPF�ETGCVKQP�QH�LQDU�KP�VJG�ENGCP�GPGTI[�GEQPQO[��YJKNG�EQPEWTTGPVN[� 
� KORTQXKPI�RWDNKE�JGCNVJ�
• Monitoring:�%QOOWPKVKGU�UJQWNF�DG�GPICIGF�KP�%#4$oU�OQPKVQTKPI�YQTM��6JG[�ECP�RNC[�C�ETKVKECN� 
� TQNG�KP�EQNNGEVKPI�VJGKT�QYP�FCVC�CPF�CFFKPI�VQ�VJG�EQXGTCIG�QH�QVJGT�CKT�OQPKVQTKPI� 
� GHHQTVU�
G�I���%#4$��NQECN�CKT�FKUVTKEVU���%#4$�JCU�CNTGCF[�KPXGUVGF�KP�TGUGCTEJ�QP�NQY� 
� EQUV�OQPKVQTU�VJCV�CTG�CEEGUUKDNG�D[�EQOOWPKVKGU��CPF�KV�YKNN�EQPVKPWG�VQ�GXCNWCVG� 
� JQY�EQOOWPKV[�OQPKVQTKPI�ECP�OCMG�%#4$�OQTG�PKODNG�KP�KFGPVKH[KPI�CPF�CFFTGUUKPI� 
� pJQVURQVU�q�/QDKNG�OQPKVQTKPI�RTQLGEVU�UKOKNCTN[�YKNN�CNNQY�%#4$�VQ�DGVVGT�UGTXG�CPF�RTQVGEV� 
� TGUKFGPVU�QH�FKUCFXCPVCIGF�EQOOWPKVKGU��%#4$�YKNN�EQPVKPWG�VQ�DWKNF�RCTVPGTUJKRU�YKVJ� 
� NQECN�EQOOWPKVKGU�CPF�JGNR�DWKNF�NQECN�ECRCEKV[�VJTQWIJ�HWPFKPI�CPF�VGEJPKECN�CUUKUVCPEG�
• Research:�%#4$oU�TGUGCTEJ�CIGPFC�KU�EQTG�VQ�CEJKGXKPI�KVU�OKUUKQP��6Q�GPUWTG�VJCV�VJG�TGUGCTEJ� 
� FQPG�D[�%#4$�TGURQPFU�VQ�GPXKTQPOGPVCN�LWUVKEG�EQPEGTPU�CPF�JCU�VJG�ITGCVGUV�RQVGPVKCN�VQ�KORTQXG� 
� CKT�SWCNKV[�CPF�RWDNKE�JGCNVJ�KP�FKUCFXCPVCIGF�EQOOWPKVKGU��%#4$�YKNN�GPICIG�EQOOWPKVKGU�ITQWRU� 
� GCTN[�KP�VJG�FGXGNQROGPV�QH�KVU�TGUGCTEJ�CIGPFC�CPF�VJG�RTQLGEVU�VJCV�ƃQY�QWV�HTQO�VJCV�CIGPFC�
• Enforcement:�&KUCFXCPVCIGF�EQOOWPKVKGU�CTG�QHVGP�KORCEVGF�D[�OCP[�UQWTEGU�QH�RQNNWVKQP��+P� 
� QTFGT�VQ�KORTQXG�CKT�SWCNKV[�CPF�RTQVGEV�RWDNKE�JGCNVJ��%#4$�YKNN�RTKQTKVK\G�EQORNKCPEG�YKVJ�NGICN� 
� TGSWKTGOGPVU��KPENWFKPI�GPHQTEGOGPV�CEVKQPU�KH�PGEGUUCT[��KP�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU� 
� VQ�GPUWTG�GOKUUKQPU�QH�VQZKE�CPF�ETKVGTKC�RQNNWVCPVU�KP�VJGUG�EQOOWPKVKGU�CTG�CU�NQY�CU�RQUUKDNG�

1WT�KPENWUKXG�CRRTQCEJGU�VQ�HWTVJGT�GPXKTQPOGPVCN�LWUVKEG�KP�%CNKHQTPKCoU�NQECN�EQOOWPKVKGU�OC[�KPENWFG�
CP�CTTC[�QH�FKTGEV�TGIWNCVKQP��HWPFKPI��CPF�EQOOWPKV[�ECRCEKV[�DWKNFKPI��%#4$�YKNN�EQPVKPWG�VQ�CEVKXGN[�
KORNGOGPV�VJG�RTQXKUKQPU�QH�#$������#$������#$�������5$������#$�������CPF�QVJGT�NCYU�VQ�DGVVGT�GPUWTG�
VJCV�GPXKTQPOGPVCN�LWUVKEG�EQOOWPKVKGU�UGG�CFFKVKQPCN�DGPGƂVU�HTQO�QWT�ENGCP�CKT�CPF�ENKOCVG�RQNKEKGU��1WT�
KPENWUKXG�CRRTQCEJGU�VQ�HWTVJGT�GPXKTQPOGPVCN�LWUVKEG�KP�%CNKHQTPKCoU�NQECN�EQOOWPKVKGU�OC[�KPENWFG�CP�CTTC[�QH�
FKTGEV�TGIWNCVKQP��HWPFKPI��CPF�EQOOWPKV[�ECRCEKV[�DWKNFKPI�

Enabling Local Action

.QECN�IQXGTPOGPVU�CTG�GUUGPVKCN�RCTVPGTU�KP�CEJKGXKPI�%CNKHQTPKCoU�IQCNU�VQ�TGFWEG�)*)�GOKUUKQPU��.QECN�
IQXGTPOGPVU�ECP�KORNGOGPV�)*)�GOKUUKQPU�TGFWEVKQP�UVTCVGIKGU�VQ�CFFTGUU�NQECN�EQPFKVKQPU�CPF�KUUWGU�
CPF�ECP�GHHGEVKXGN[�GPICIG�EKVK\GPU�CV�VJG�NQECN�NGXGN��.QECN�IQXGTPOGPVU�CNUQ�JCXG�DTQCF�LWTKUFKEVKQP��
CPF�UQOGVKOGU�WPKSWG�CWVJQTKVKGU��VJTQWIJ�VJGKT�EQOOWPKV[�UECNG�RNCPPKPI�CPF�RGTOKVVKPI�RTQEGUUGU��
FKUETGVKQPCT[�CEVKQPU��NQECN�EQFGU�CPF�QTFKPCPEGU��QWVTGCEJ�CPF�GFWECVKQP�GHHQTVU��CPF�OWPKEKRCN�QRGTCVKQPU��
(WTVJGT��NQECN�LWTKUFKEVKQPU�ECP�FGXGNQR�PGY�CPF�KPPQXCVKXG�CRRTQCEJGU�VQ�TGFWEG�)*)�GOKUUKQPU�VJCV�ECP�
VJGP�DG�CFQRVGF�GNUGYJGTG��(QT�GZCORNG��NQECN�IQXGTPOGPVU�ECP�FGXGNQR�NCPF�WUG�RNCPU�YKVJ�OQTG�GHƂEKGPV�
FGXGNQROGPV�RCVVGTPU�VJCV�DTKPI�RGQRNG�CPF�FGUVKPCVKQPU�ENQUGT�VQIGVJGT�KP�OQTG�OKZGF�WUG��EQORCEV�
EQOOWPKVKGU�VJCV�HCEKNKVCVG�YCNMKPI��DKMKPI��CPF�WUG�QH�VTCPUKV��.QECN�IQXGTPOGPVU�ECP�CNUQ�KPEGPVKXK\G�
NQECNN[�IGPGTCVGF�TGPGYCDNG�GPGTI[�CPF�KPHTCUVTWEVWTG�HQT�CNVGTPCVKXG�HWGNU�CPF�GNGEVTKE�XGJKENGU��KORNGOGPV�
YCVGT�GHƂEKGPE[�OGCUWTGU��CPF�FGXGNQR�YCUVG�VQ�GPGTI[�CPF�YCUVG�VQ�HWGN�RTQLGEVU��6JGUG�NQECN�CEVKQPU�
EQORNGOGPV�UVCVGYKFG�OGCUWTGU�CPF�CTG�ETKVKECN�VQ�UWRRQTVKPI�VJG�5VCVGoU�GHHQTVU�VQ�TGFWEG�GOKUUKQPU��.QECN�
GHHQTVU�ECP�FGNKXGT�UWDUVCPVKCN�CFFKVKQPCN�)*)�CPF�ETKVGTKC�GOKUUKQPU�TGFWEVKQPU�DG[QPF�YJCV�5VCVG�RQNKE[�
ECP�CNQPG��CPF�VJGUG�GHHQTVU�YKNN�UQOGVKOGU�DG�OQTG�EQUV�GHHGEVKXG�CPF�RTQXKFG�OQTG�EQDGPGƂVU�VJCP�TGN[KPI�
GZENWUKXGN[�QP�VQR�FQYP�UVCVGYKFG�TGIWNCVKQPU�VQ�CEJKGXG�VJG�5VCVGoU�ENKOCVG�UVCDKNK\CVKQP�IQCNU��6Q�GPUWTG�
NQECN�CPF�TGIKQPCN�GPICIGOGPV��KV�KU�CNUQ�TGEQOOGPFGF�NQECN�LWTKUFKEVKQPU�OCMG�TGCFKN[�CXCKNCDNG�KPHQTOCVKQP�
TGICTFKPI�QPIQKPI�CPF�RTQRQUGF�CEVKQPU�VQ�TGFWEG�)*)U�YKVJKP�VJGKT�TGIKQP�
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/CP[�EKVKGU�CPF�EQWPVKGU�CTG�CNTGCF[�UGVVKPI�)*)�TGFWEVKQP�VCTIGVU��FGXGNQRKPI�NQECN�RNCPU��CPF�OCMKPI�
RTQITGUU�VQYCTF�TGFWEKPI�GOKUUKQPU��6JG�5VCVGYKFG�'PGTI[�'HƂEKGPE[�%QNNCDQTCVKXG�TGEGPVN[�TGNGCUGF�C�TGRQTV��
6JG�5VCVG�QH�.QECN�%NKOCVG�#EVKQP��%CNKHQTPKC�����,����YJKEJ�JKIJNKIJVU�NQECN�IQXGTPOGPV�GHHQTVU��KPENWFKPI�

• +P�%CNKHQTPKC�����RGTEGPV�QH�EKVKGU�CPF�QXGT����RGTEGPV�QH�EQWPVKGU�JCXG�EQORNGVGF�C� 
� )*)�KPXGPVQT[��CPF����RGTEGPV�QH�NQECN�IQXGTPOGPVU�JCXG�EQORNGVGF�C�ENKOCVG��GPGTI[�� 
� QT�UWUVCKPCDKNKV[�RNCP�VJCV�FKTGEVN[�CFFTGUUGU�)*)�GOKUUKQPU��/CP[�QVJGT�EQOOWPKV[�UECNG� 
� NQECN�RNCPU��UWEJ�CU�IGPGTCN�RNCPU��JCXG�GOKUUKQPU�TGFWEVKQP�OGCUWTGU�KPEQTRQTCVGF�CU�YGNN� 
� 
UGG�)QXGTPQToU�1HƂEG�QH�2NCPPKPI�CPF�4GUGCTEJ�=124?�5WTXG[�SWGUVKQPU����CPF��������
• 1XGT�QPG�JWPFTGF�%CNKHQTPKC�NQECN�IQXGTPOGPVU�JCXG�FGXGNQRGF�GOKUUKQPU� 
� TGFWEVKQP�VCTIGVU�VJCV��KH�CEJKGXGF��YQWNF�TGUWNV�KP�CPPWCN�TGFWEVKQPU� 
� VJCV�VQVCN����//6%12G�D[������CPF����//6%12G�D[���������

.QECN�CKT�SWCNKV[�OCPCIGOGPV�CPF�CKT�RQNNWVKQP�EQPVTQN�FKUVTKEVU�CNUQ�RNC[�C�MG[�TQNG�KP�TGFWEKPI�TGIKQPCN�CPF�
NQECN�UQWTEGU�QH�)*)�GOKUUKQPU�D[�CEVKXGN[�KPVGITCVKPI�ENKOCVG�RTQVGEVKQP�KPVQ�CKT�SWCNKV[�RTQITCOU��#KT�
FKUVTKEVU�CNUQ�UWRRQTV�NQECN�ENKOCVG�RTQVGEVKQP�RTQITCOU�D[�RTQXKFKPI�VGEJPKECN�CUUKUVCPEG�CPF�FCVC��
SWCPVKƂECVKQP�VQQNU��CPF�GXGP�HWPFKPI�����.QECN�OGVTQRQNKVCP�RNCPPKPI�QTICPK\CVKQPU�
/21U��CNUQ�UWRRQTV�VJG�
5VCVGoU�ENKOCVG�CEVKQP�IQCNU�XKC�UWUVCKPCDNG�EQOOWPKVKGU�UVTCVGIKGU�
5%5U���TGSWKTGF�D[�VJG�5WUVCKPCDNG�
%QOOWPKVKGU�CPF�%NKOCVG�2TQVGEVKQP�#EV�QH������
5$������%JCRVGT������5VCVWVGU�QH��������7PFGT�5$������
/21U�OWUV�RTGRCTG�5%5U�CU�RCTV�QH�VJGKT�TGIKQPCN�VTCPURQTVCVKQP�RNCP�VQ�OGGV�TGIKQPCN�)*)�TGFWEVKQP�
VCTIGVU�UGV�D[�%#4$�HQT�RCUUGPIGT�XGJKENGU�KP������CPF�������6JG�5%5U�EQPVCKP�NCPF�WUG��JQWUKPI��CPF�
VTCPURQTVCVKQP�UVTCVGIKGU�VJCV�CNNQY�TGIKQPU�VQ�OGGV�VJGKT�)*)�GOKUUKQPU�TGFWEVKQPU�VCTIGVU�

5VCVG�CIGPEKGU�UWRRQTV�VJGUG�NQECN�IQXGTPOGPV�CEVKQPU�KP�UGXGTCN�YC[U�
• CoolCalifornia.org�KU�CP�KPHQTOCVKQPCN�YGDUKVG�VJCV�RTQXKFGU�TGUQWTEGU�VJCV�CUUKUV�NQECN�IQXGTPOGPVU�� 
� UOCNN�DWUKPGUUGU��UEJQQNU��CPF�JQWUGJQNFU�VQ�TGFWEG�)*)�GOKUUKQPU��6JG�NQECN�IQXGTPOGPV�YGDRCIG� 
� KPENWFGU�ECTDQP�ECNEWNCVQTU��C�ENKOCVG�RNCPPKPI�TGUQWTEG�IWKFG��C�(WPFKPI�9K\CTF�VJCV�QWVNKPGU�ITCPV� 
� CPF�NQCP�RTQITCOU��CPF�UWEEGUU�UVQTKGU��+V�CNUQ�HGCVWTGU�%NGCT2CVJ�%CNKHQTPKC��C�PQ�EQUV�)*)�KPXGPVQT[�� 
� ENKOCVG�CEVKQP�RNCP�FGXGNQROGPV��CPF�VTCEMKPI�VQQN�FGXGNQRGF�VJTQWIJ� 
� VJG�5VCVGYKFG�'PGTI[�'HƂEKGPE[�%QNNCDQTCVKXG�KP�EQQTFKPCVKQP�YKVJ�%#4$� 
� CPF�VJG�)QXGTPQToU�1HƂEG�QH�2NCPPKPI�CPF�4GUGCTEJ�
124��
• %JCRVGT���QH�124oU�)GPGTCN�2NCP�)WKFGNKPGU����RTQXKFGU�IWKFCPEG�HQT�ENKOCVG�CEVKQP�RNCPU�CPF� 

���� 5VCVGYKFG�'PGTI[�'HƂEKGPE[�%QNNCDQTCVKXG��������5VCVG�QH�.QECN�%NKOCVG�#EVKQP��%CNKHQTPKC������� 
 californiaseec.org/wp-content/uploads/2016/10/State-of-Local-Climate-Action-California-2016_Screen.pdf
����)QXGTPQToU�1HƂEG�QH�2NCPPKPI�CPF�4GUGCTEJ�������������#PPWCN�2NCPPKPI�5WTXG[�4GUWNVU��0QXGODGT�� 
 YYY�QRT�EC�IQX�FQEU�����A#25AƂPCN�RFH
���� 6JGUG�TGFWEVKQPU�KPENWFG�TGFWEVKQPU�HTQO�DQVJ�UVCVG�CPF�NQECN�OGCUWTGU�
���� 'ZCORNGU�KPENWFG��
���$C[�#TGC�#KT�3WCNKV[�/CPCIGOGPV�&KUVTKEV�
$##3/&��������%NGCP�#KT�2NCP�CPF�4GIKQPCN�%NKOCVG�2TQVGEVKQP� 
� 5VTCVGI[��#XCKNCDNG�CV��YYY�DCCSOF�IQX�RNCPU�CPF�ENKOCVG�CKT�SWCNKV[�RNCPU�RNCPU�WPFGT�FGXGNQROGPV��
���%CNKHQTPKC�#KT�2QNNWVKQP� 
� %QPVTQN�1HƂEGTU�#UUQEKCVKQP��%CNKHQTPKC�'OKUUKQPU�'UVKOCVQT�/QFGN�
%CN''/QF���#XCKNCDNG�CV��www.caleemod.com/��
���5CP�,QCSWKP� 
� 8CNNG[�#KT�2QNNWVKQP�%QPVTQN�&KUVTKEV��)TCPVU�CPF�+PEGPVKXGU��#XCKNCDNG�CV��valleyair.org/grants/��
���$##3/&��)TCPV�(WPFKPI��#XCKNCDNG� 
� CV��YYY�DCCSOF�IQX�ITCPV�HWPFKPI��
���5QWVJ�%QCUV�#KT�3WCNKV[�/CPCIGOGPV�&KUVTKEV��(WPFKPI��#XCKNCDNG�CV��YYY�CSOF�IQX� 
 grants-bids/funding��
���5CETCOGPVQ�/GVTQRQNKVCP�#KT�3WCNKV[�/CPCIGOGPV�&KUVTKEV��+PEGPVKXG�2TQITCOU��#XCKNCDNG�CV�� 
 YYY�CKTSWCNKV[�QTI�4GUKFGPVU�+PEGPVKXG�2TQITCOU.
��� http://opr.ca.gov/planning/general-plan/

6Q�GPICIG�EQOOWPKVKGU�KP�GHHQTVU�VQ�TGFWEG�)*)�GOKUUKQPU��
%#4$�JCU�RCTVPGTGF�YKVJ�'PGTI[�7RITCFG�%CNKHQTPKC�QP�VJG�
%QQN%CNKHQTPKC�%JCNNGPIG��+V�KU�C�EQORGVKVKQP�COQPI�%CNKHQTPKC�
EKVKGU�VQ�TGFWEG�VJGKT�ECTDQP�HQQVRTKPVU�CPF�DWKNF�OQTG�XKDTCPV�CPF�
UWUVCKPCDNG�EQOOWPKVKGU��6JTGG�EJCNNGPIGU�JCXG�DGGP�EQORNGVGF��
/QUV�TGEGPVN[��VJG�����s�����%JCNNGPIG�KPENWFGF����EKVKGU�CPF�
GPICIGF�PGCTN[�������JQWUGJQNFU��GCEJ�QH�YJKEJ�VQQM�CEVKQPU�
VQ�TGFWEG�GPGTI[�WUG�CPF�ECTDQP�)*)�GOKUUKQPU��+P�VQVCN��VJG�
RCTVKEKRCPVU�TGRQTVGF�UCXKPIU�QH�������/6%1��HTQO�EQORNGVGF�
CEVKQPU��GSWKXCNGPV�VQ�GOKUUKQPU�HTQO�OQTG�VJCP�������ECTU�QT�HTQO�
GNGEVTKEKV[�WUGF�D[�OQTG�VJCP�������%CNKHQTPKC�JQOGU�KP�C�[GCT�
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� QVJGT�RNCPU�NKPMGF�VQ�IGPGTCN�RNCPU��YJKEJ�CFFTGUU�VJG�EQOOWPKV[�UECNG�CRRTQCEJ�QWVNKPGF�KP� 
� %'3#�)WKFGNKPGU�5GEVKQP��������
D���2NCPU�HQT�VJG�4GFWEVKQP�QH�)TGGPJQWUG�)CU�'OKUUKQPU�
• 124�JQUVU�VJG�+PVGITCVGF�%NKOCVG�#FCRVCVKQP�CPF�4GUKNKGPE[�2TQITCO��YJKEJ�KU� 
� FGXGNQRKPI�TGUQWTEGU�CPF�ECUG�UVWFKGU�VJCV�QWVNKPG�VJG�EQ�DGPGƂVU�QH�KORNGOGPVKPI� 
� GOKUUKQPU�TGFWEVKQP�UVTCVGIKGU�CPF�CFFTGUUKPI�VJG�KORCEVU�QH�ENKOCVG�EJCPIG�
• %#4$�KU�FGXGNQRKPI�C�EGPVTCNK\GF�FCVCDCUG�CPF�KPVGTCEVKXG�OCR�VJCV�YKNN�FKURNC[�VJG�EWTTGPV�UVCVGYKFG� 
� UVCVWU�QH�NQECN�IQXGTPOGPV�ENKOCVG�CEVKQP�RNCPPKPI��7UGTU�ECP�XKGY�CPF�EQORCTG�VJG�FGVCKNU�QH� 
� GOKUUKQP�KPXGPVQTKGU��RNCPPGF�)*)�TGFWEVKQP�VCTIGVU�CPF�UVTCVGIKGU��CPF�QVJGT�ENKOCVG�CEVKQP�FGVCKNU� 
� URGEKƂE�VQ�GCEJ�NQECN�IQXGTPOGPV��6JKU�KPHQTOCVKQP�YKNN�JGNR�LWTKUFKEVKQPU�CTQWPF� 
� %CNKHQTPKC�KFGPVKH[�YJCV�ENKOCVG�CEVKQP�UVTCVGIKGU�CTG�YQTMKPI�KP�QVJGT��UKOKNCT� 
� LWTKUFKEVKQPU�CETQUU�VJG�5VCVG��CPF�YKNN�HCEKNKVCVG�EQNNCDQTCVKQP�COQPI�NQECN�IQXGTPOGPVU� 
� RWTUWKPI�)*)�TGFWEVKQP�UVTCVGIKGU�CPF�IQCNU��6JKU�FCVCDCUG�CPF�OCR�YKNN�DG�HGCVWTGF� 
 on the CoolCalifornia.org�YGDUKVG�CPF�CTG�CPVKEKRCVGF�VQ�DG�CXCKNCDNG�KP������
• #FFKVKQPCN�KPHQTOCVKQP�QP�NQECN�IQXGTPOGPV�CEVKXKVKGU�KU�CXCKNCDNG�QP� 
� %CN�#FCRV�
www.cal-adapt.org��CPF�124�
www.opr.ca.gov�

(WTVJGT��C�UKIPKƂECPV�RQTVKQP�QH�VJG������DKNNKQP�KP�ECR�CPF�VTCFG�GZRGPFKVWTGU�JCU�GKVJGT�FKTGEVN[�QT�KPFKTGEVN[�
UWRRQTVGF�NQECN�IQXGTPOGPV�GHHQTVU�VQ�TGFWEG�GOKUUKQPU��KPENWFKPI��HQT�GZCORNG��VJG�#HHQTFCDNG�*QWUKPI�CPF�
5WUVCKPCDNG�%QOOWPKVKGU�
#*5%��RTQITCO�CPF�CRRTQZKOCVGN[������OKNNKQP�HQT�RTQLGEV�KORNGOGPVCVKQP�CPF�
RNCPPKPI�ITCPVU�CYCTFGF�WPFGT�VJG�6TCPUHQTOCVKXG�%NKOCVG�%QOOWPKVKGU�RTQITCO�

Climate Action through Local Planning and Permitting

.QECN�IQXGTPOGPV�GHHQTVU�VQ�TGFWEG�GOKUUKQPU�YKVJKP�VJGKT�LWTKUFKEVKQP�CTG�ETKVKECN�VQ�CEJKGXKPI�VJG�5VCVGoU�NQPI�
VGTO�)*)�IQCNU��CPF�ECP�CNUQ�RTQXKFG�KORQTVCPV�EQ�DGPGƂVU��UWEJ�CU�KORTQXGF�CKT�SWCNKV[��NQECN�GEQPQOKE�
DGPGƂVU��OQTG�UWUVCKPCDNG�EQOOWPKVKGU��CPF�CP�KORTQXGF�SWCNKV[�QH�NKHG��6Q�UWRRQTV�NQECN�IQXGTPOGPVU�KP�
VJGKT�GHHQTVU�VQ�TGFWEG�)*)�GOKUUKQPU��VJG�HQNNQYKPI�IWKFCPEG�KU�RTQXKFGF��6JKU�IWKFCPEG�UJQWNF�DG�WUGF�
KP�EQQTFKPCVKQP�YKVJ�124oU�)GPGTCN�2NCP�)WKFGNKPGU�IWKFCPEG�KP�%JCRVGT����%NKOCVG�%JCPIG�����9JKNG�VJKU�
IWKFCPEG�KU�RTQXKFGF�QWV�QH�VJG�TGEQIPKVKQP�VJCV�NQECN�RQNKE[�OCMGTU�CTG�ETKVKECN�KP�TGFWEKPI�VJG�ECTDQP�
HQQVRTKPV�QH�EKVKGU�CPF�EQWPVKGU��VJG�FGEKUKQP�VQ�HQNNQY�VJKU�IWKFCPEG�KU�XQNWPVCT[�CPF�UJQWNF�PQV�DG�KPVGTRTGVGF�
CU�C�FKTGEVKXG�QT�OCPFCVG�VQ�NQECN�IQXGTPOGPVU�

Recommended Local Plan-Level Greenhouse Gas Emissions Reduction Goals
%#4$�TGEQOOGPFU�UVCVGYKFG�VCTIGVU�QH�PQ�OQTG�VJCP�UKZ�OGVTKE�VQPU�%12G�RGT�ECRKVC�D[������CPF�PQ�OQTG�
VJCP�VYQ�OGVTKE�VQPU�%12G�RGT�ECRKVC�D[����������6JG�UVCVGYKFG�RGT�ECRKVC�VCTIGVU�CEEQWPV�HQT�CNN�GOKUUKQPU�
UGEVQTU�KP�VJG�5VCVG��UVCVGYKFG�RQRWNCVKQP�HQTGECUVU��CPF�VJG�UVCVGYKFG�TGFWEVKQPU�PGEGUUCT[�VQ�CEJKGXG�VJG�
�����UVCVGYKFG�VCTIGV�WPFGT�5$����CPF�VJG�NQPIGT�VGTO�5VCVG�GOKUUKQPU�TGFWEVKQP�IQCN�QH����RGTEGPV�DGNQY�
�����NGXGNU�D[����������6JG�UVCVGYKFG�RGT�ECRKVC�VCTIGVU�CTG�CNUQ�EQPUKUVGPV�YKVJ�'ZGEWVKXG�1TFGT�5�������
$��������CPF�VJG�7PFGT���/17�VJCV�%CNKHQTPKC�QTKIKPCVGF�YKVJ�$CFGP�9ØTVVGODGTI�CPF�JCU�PQY�DGGP�UKIPGF�
QT�GPFQTUGF�D[�����LWTKUFKEVKQPU�TGRTGUGPVKPI����EQWPVTKGU�CPF�UKZ�EQPVKPGPVU����,����%GPVTCN�VQ�VJG�7PFGT���
/17�KU�VJCV�CNN�UKIPCVQTKGU�CITGG�VQ�TGFWEG�VJGKT�)*)�GOKUUKQPU�VQ�VYQ�OGVTKE�VQPU�%12G�RGT�ECRKVC�D[�������
6JKU�NKOKV�TGRTGUGPVU�%CNKHQTPKCoU�CPF�VJGUG�QVJGT�IQXGTPOGPVUo�TGEQIPKVKQP�QH�VJGKT�pHCKT�UJCTGq�VQ�TGFWEG�
)*)�GOKUUKQPU�VQ�VJG�UEKGPVKƂECNN[�DCUGF�NGXGNU�VQ�NKOKV�INQDCN�YCTOKPI�DGNQY�VYQ�FGITGGU�%GNUKWU��6JKU�NKOKV�
KU�CNUQ�EQPUKUVGPV�YKVJ�VJG�2CTKU�#ITGGOGPV��YJKEJ�UGVU�QWV�C�INQDCN�CEVKQP�RNCP�VQ�RWV�VJG�YQTNF�QP�VTCEM�VQ�
CXQKF�FCPIGTQWU�ENKOCVG�EJCPIG�D[�NKOKVKPI�INQDCN�YCTOKPI�VQ�DGNQY���%����

%#4$�TGEQOOGPFU�VJCV�NQECN�IQXGTPOGPVU�GXCNWCVG�CPF�CFQRV�TQDWUV�CPF�SWCPVKVCVKXG�NQECNN[�CRRTQRTKCVG�

��� http://opr.ca.gov/planning/general-plan/ . 
���� 6JGUG�IQCNU�CTG�CRRTQRTKCVG�HQT�VJG�RNCP�NGXGN�
EKV[��EQWPV[��UWDTGIKQPCN��QT�TGIKQPCN�NGXGN��CU�CRRTQRTKCVG���DWV�PQV�HQT�URGEKƂE� 
� KPFKXKFWCN�RTQLGEVU�DGECWUG�VJG[�KPENWFG�CNN�GOKUUKQPU�UGEVQTU�KP�VJG�5VCVG��
���� 6JKU�PWODGT�TGRTGUGPVU�VJG������CPF������VCTIGVU�FKXKFGF�D[�VQVCN�RQRWNCVKQP�RTQLGEVKQPU�HTQO�%CNKHQTPKC�&GRCTVOGPV� 
� QH�(KPCPEG�
��� http://under2mou.org/�%CNKHQTPKC�UKIPGF�VJG�7PFGT���/17�QP�/C[�����������5GG�under2mou.org/wp-content/uploads/2015/05/ 
 California-appendix-English.pdf and under2mou.org/wp-content/uploads/2015/05/California-Signature-Page.pdf.
���� 6JG�7PFGT���/17�UKIPCVQTKGU�KPENWFG�LWTKUFKEVKQPU�TCPIKPI�HTQO�EKVKGU�VQ�EQWPVTKGU�VQ�OWNVKRNG�EQWPVT[�RCTVPGTUJKRU��6JGTGHQTG�� 
� NKMG�VJG�IQCNU�UGV�HQTVJ�CDQXG�HQT�NQECN�CPF�TGIKQPCN�ENKOCVG�RNCPPKPI��VJG�7PFGT���/17�KU�UECNCDNG�VQ�XCTKQWU�V[RGU�QH�LWTKUFKEVKQPU�
���� 70(%%%��6JG�2CTKU�#ITGGOGPV��unfccc.int/paris_agreement/items/9485.php 
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IQCNU�VJCV�CNKIP�YKVJ�VJG�UVCVGYKFG�RGT�ECRKVC�VCTIGVU�CPF�VJG�5VCVGoU�UWUVCKPCDNG�FGXGNQROGPV�QDLGEVKXGU�
CPF�FGXGNQR�RNCPU�VQ�CEJKGXG�VJG�NQECN�IQCNU��6JG�UVCVGYKFG�RGT�ECRKVC�IQCNU�YGTG�FGXGNQRGF�D[�CRRN[KPI�
VJG�RGTEGPV�TGFWEVKQPU�PGEGUUCT[�VQ�TGCEJ�VJG������CPF������ENKOCVG�IQCNU�
K�G������RGTEGPV�CPF����RGTEGPV��
TGURGEVKXGN[��VQ�VJG�5VCVGoU������GOKUUKQPU�NKOKV�GUVCDNKUJGF�WPFGT�#$����
0WOGTQWU�NQECN�IQXGTPOGPVU�KP�%CNKHQTPKC�JCXG�CNTGCF[�CFQRVGF�)*)�GOKUUKQPU�TGFWEVKQP�IQCNU�HQT�[GCT�
�����EQPUKUVGPV�YKVJ�#$�����%#4$�CFXKUGU�VJCV�NQECN�IQXGTPOGPVU�CNUQ�FGXGNQR�EQOOWPKV[�YKFG�)*)�
GOKUUKQPU�TGFWEVKQP�IQCNU�PGEGUUCT[�VQ�TGCEJ������CPF������ENKOCVG�IQCNU��'OKUUKQPU�KPXGPVQTKGU�CPF�
TGFWEVKQP�IQCNU�UJQWNF�DG�GZRTGUUGF�KP�OCUU�GOKUUKQPU��RGT�ECRKVC�GOKUUKQPU��CPF�UGTXKEG�RQRWNCVKQP�
GOKUUKQPU��6Q�FQ�VJKU��NQECN�IQXGTPOGPVU�ECP�UVCTV�D[�FGXGNQRKPI�C�EQOOWPKV[�YKFG�)*)�GOKUUKQPU�VCTIGV�
EQPUKUVGPV�YKVJ�VJG�CEEGRVGF�RTQVQEQNU�CU�QWVNKPGF�KP�124oU�)GPGTCN�2NCP�)WKFGNKPGU�%JCRVGT����%NKOCVG�
%JCPIG��6JG[�ECP�VJGP�ECNEWNCVG�)*)�GOKUUKQPU�VJTGUJQNFU�D[�CRRN[KPI�VJG�RGTEGPV�TGFWEVKQPU�PGEGUUCT[�
VQ�TGCEJ������CPF������ENKOCVG�IQCNU�
K�G������RGTEGPV�CPF����RGTEGPV��TGURGEVKXGN[��VQ�VJGKT�EQOOWPKV[�YKFG�
)*)�GOKUUKQPU�VCTIGV��5KPEG�VJG�UVCVGYKFG�RGT�ECRKVC�VCTIGVU�CTG�DCUGF�QP�VJG�UVCVGYKFG�)*)�GOKUUKQPU�
KPXGPVQT[�VJCV�KPENWFGU�CNN�GOKUUKQPU�UGEVQTU�KP�VJG�5VCVG��KV�KU�CRRTQRTKCVG�HQT�NQECN�LWTKUFKEVKQPU�VQ�FGTKXG�
GXKFGPEG�DCUGF�NQECN�RGT�ECRKVC����IQCNU�DCUGF�QP�NQECN�GOKUUKQPU�UGEVQTU�CPF�RQRWNCVKQP�RTQLGEVKQPU�VJCV�CTG�
EQPUKUVGPV�YKVJ�VJG�HTCOGYQTM�WUGF�VQ�FGXGNQR�VJG�UVCVGYKFG�RGT�ECRKVC�VCTIGVU��6JG�TGUWNVKPI�)*)�GOKUUKQPU�
VTCLGEVQT[�UJQWNF�UJQY�C�FQYPYCTF�VTGPF�EQPUKUVGPV�YKVJ�VJG�UVCVGYKFG�QDLGEVKXGU��6JG�TGEQOOGPFCVKQP�HQT�
C�EQOOWPKV[�YKFG�IQCN�GZRCPFU�WRQP�VJG�TGFWEVKQP�QH����RGTEGPV�HTQO�pEWTTGPVq�
�����������NGXGNU�D[������
CU�TGEQOOGPFGF�KP�VJG������5EQRKPI�2NCP����

+P�FGXGNQRKPI�NQECN�RNCPU��NQECN�IQXGTPOGPVU�UJQWNF�TGHGT�VQ�p6JG�7�5��%QOOWPKV[�2TQVQEQN�HQT�#EEQWPVKPI�
CPF�4GRQTVKPI�QH�)TGGPJQWUG�)CU�'OKUUKQPU�q����
EQOOWPKV[�RTQVQEQN��YJKEJ�RTQXKFGU�FGVCKNGF�IWKFCPEG�QP�
EQORNGVKPI�C�)*)�GOKUUKQPU�KPXGPVQT[�CV�VJG�EQOOWPKV[�UECNG�KP�VJG�7PKVGF�5VCVGU�s�KPENWFKPI�GOKUUKQPU�
HTQO�DWUKPGUUGU��TGUKFGPVU��CPF�VTCPURQTVCVKQP��3WCPVKƂECVKQP�VQQNU�UWEJ�CU�%NGCT2CVJ�%CNKHQTPKC��YJKEJ�YCU�
FGXGNQRGF�YKVJ�%CNKHQTPKC�CIGPEKGU��CNUQ�UWRRQTV�VJG�CPCN[UKU�QH�EQOOWPKV[�UECNG�)*)�GOKUUKQPU��2GT�VJG�
EQOOWPKV[�RTQVQEQN��VJGUG�RNCPU�UJQWNF�FKUENQUG�CNN�GOKUUKQPU�YKVJKP�VJG�FGƂPGF�IGQITCRJKECN�DQWPFCT[��
GXGP�VJQUG�QXGT�YJKEJ�VJG�NQECN�IQXGTPOGPV�JCU�PQ�TGIWNCVQT[�CWVJQTKV[�VQ�EQPVTQN��CPF�VJGP�HQEWU�VJG�
UVTCVGIKGU�QP�VJQUG�GOKUUKQPU�VJCV�VJG�LWTKUFKEVKQP�EQPVTQNU��(QT�GOKUUKQPU�HTQO�VTCPURQTVCVKQP��VJG�EQOOWPKV[�
RTQVQEQN�TGEQOOGPFU�KPENWFKPI�GOKUUKQPU�HTQO�VTKRU�VJCV�GZVGPF�DG[QPF�VJG�EQOOWPKV[oU�DQWPFCTKGU��.QECN�
RNCPU�UJQWNF�CNUQ�KPENWFG�VJG�ECTDQP�UGSWGUVTCVKQP�XCNWGU�CUUQEKCVGF�YKVJ�PCVWTCN�CPF�YQTMKPI�NCPFU��CPF�
VJG�KORQTVCPEG�QH�LWTKUFKEVKQPCN�NCPFU�HQT�YCVGT��JCDKVCV��CITKEWNVWTCN��CPF�TGETGCVKQPCN�TGUQWTEGU��5VTCVGIKGU�
FGXGNQRGF�VQ�CEJKGXG�VJG�NQECN�IQCNU�UJQWNF�RTKQTKVK\G�OCPFCVQT[�OGCUWTGU�VJCV�UWRRQTV�VJG�)QXGTPQToU�p(KXG�
2KNNCTUq�CPF�QVJGT�MG[�UVCVG�ENKOCVG�CEVKQP�IQCNU�����'ZCORNGU�QH�RNCP�NGXGN�)*)�TGFWEVKQP�CEVKQPU�VJCV�EQWNF�
DG�KORNGOGPVGF�D[�NQECN�IQXGTPOGPVU�CTG�NKUVGF�KP�#RRGPFKZ�$��#FFKVKQPCN�KPHQTOCVKQP�CPF�VQQNU�QP�JQY�VQ�
FGXGNQR�)*)�GOKUUKQPU�KPXGPVQTKGU�CPF�TGFWEVKQP�RNCPU�VKGF�VQ�IGPGTCN�RNCPU�ECP�DG�HQWPF�KP�124oU�)GPGTCN�
2NCP�)WKFGNKPGU�CPF�CV�CoolCalifornia.org.
6JGUG�NQECN�IQXGTPOGPV�TGEQOOGPFCVKQPU�CTG�DCUGF�QP�VJG�TGEQIPKVKQP�VJCV�%CNKHQTPKC�OWUV�CEEQOOQFCVG�
RQRWNCVKQP�CPF�GEQPQOKE�ITQYVJ�KP�C�HCT�OQTG�UWUVCKPCDNG�OCPPGT�VJCP�KP�VJG�RCUV��9JKNG�UVCVG�NGXGN�
KPXGUVOGPVU��RQNKEKGU��CPF�CEVKQPU�RNC[�CP�KORQTVCPV�TQNG�KP�UJCRKPI�ITQYVJ�CPF�FGXGNQROGPV�RCVVGTPU��
TGIKQPCN�CPF�NQECN�IQXGTPOGPVU�CPF�CIGPEKGU�CTG�WPKSWGN[�RQUKVKQPGF�VQ�KPƃWGPEG�VJG�HWVWTG�QH�VJG�DWKNV�
GPXKTQPOGPV�CPF�KVU�CUUQEKCVGF�)*)�GOKUUKQPU��)TGGPJQWUG�ICU�GOKUUKQPU�TGFWEVKQP�UVTCVGIKGU�KP�%NKOCVG�
#EVKQP�2NCPU�
%#2U��CPF�QVJGT�NQECN�RNCPU�ECP�CNUQ�NGCF�VQ�KORQTVCPV�EQ�DGPGƂVU��UWEJ�CU�KORTQXGF�CKT�SWCNKV[��
NQECN�GEQPQOKE�DGPGƂVU�UWEJ�CU�ITGGP�LQDU��OQTG�OQDKNKV[�EJQKEGU��KORTQXGF�RWDNKE�JGCNVJ�CPF�SWCNKV[�QH�
NKHG��RTQVGEVKQP�QH�NQECNN[��UVCVGYKFG��CPF�INQDCNN[�KORQTVCPV�PCVWTCN�TGUQWTEGU��CPF�OQTG�GSWKVCDNG�UJCTKPI�QH�
VJGUG�DGPGƂVU�CETQUU�EQOOWPKVKGU�
%QPVTKDWVKQPU�HTQO�RQNKEKGU�CPF�RTQITCOU��UWEJ�CU�TGPGYCDNG�GPGTI[�CPF�GPGTI[�GHƂEKGPE[��CTG�JGNRKPI�VQ�
CEJKGXG�VJG�PGCT�VGTO������VCTIGV��DWV�NQPIGT�VGTO�VCTIGVU�ECPPQV�DG�CEJKGXGF�YKVJQWV�NCPF�WUG�FGEKUKQPU�
VJCV�CNNQY�OQTG�GHƂEKGPV�WUG�CPF�OCPCIGOGPV�QH�NCPF�CPF�KPHTCUVTWEVWTG��.QECN�IQXGTPOGPVU�JCXG�RTKOCT[�
CWVJQTKV[�VQ�RNCP��\QPG��CRRTQXG��CPF�RGTOKV�JQY�CPF�YJGTG�NCPF�KU�FGXGNQRGF�VQ�CEEQOOQFCVG�RQRWNCVKQP�
ITQYVJ��GEQPQOKE�ITQYVJ��CPF�VJG�EJCPIKPI�PGGFU�QH�VJGKT�LWTKUFKEVKQPU��.CPF�WUG�FGEKUKQPU�CHHGEV�)*)�
GOKUUKQPU�CUUQEKCVGF�YKVJ�VTCPURQTVCVKQP��YCVGT�WUG��YCUVGYCVGT�VTGCVOGPV��YCUVG�IGPGTCVKQP�CPF�VTGCVOGPV��
GPGTI[�EQPUWORVKQP��CPF�EQPXGTUKQP�QH�PCVWTCN�CPF�YQTMKPI�NCPFU��.QECN�NCPF�WUG�FGEKUKQPU�RNC[�C�RCTVKEWNCTN[�

���� 1T�UQOG�QVJGT�OGVTKE�VJCV�VJG�NQECN�LWTKUFKEVKQP�FGGOU�CRRTQRTKCVG�
G�I���OCUU�GOKUUKQPU��RGT�UGTXKEG�RQRWNCVKQP�
���� �����5EQRKPI�2NCP��RCIG�����www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm
��� http://icleiusa.org/publications/us-community-protocol/
��� www.arb.ca.gov/cc/pillars/pillars.htm 
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ETKVKECN�TQNG�KP�TGFWEKPI�)*)�GOKUUKQPU�CUUQEKCVGF�YKVJ�VJG�VTCPURQTVCVKQP�UGEVQT��DQVJ�CV�VJG�RTQLGEV�NGXGN��
CPF�KP�NQPI�VGTO�RNCPU��KPENWFKPI�IGPGTCN�RNCPU��NQECN�CPF�TGIKQPCN�ENKOCVG�CEVKQP�RNCPU��URGEKƂE�RNCPU��
VTCPURQTVCVKQP�RNCPU��CPF�UWRRQTVKPI�UWUVCKPCDNG�EQOOWPKV[�UVTCVGIKGU�FGXGNQRGF�WPFGT�5$�����
9JKNG�VJG�5VCVG�ECP�FQ�OQTG�VQ�CEEGNGTCVG�CPF�KPEGPVKXK\G�VJGUG�NQECN�FGEKUKQPU��NQECN�CEVKQPU�VJCV�TGFWEG�8/6�
CTG�CNUQ�PGEGUUCT[�VQ�OGGV�VTCPURQTVCVKQP�UGEVQT�URGEKƂE�IQCNU�CPF�CEJKGXG�VJG������VCTIGV�WPFGT�5$�����
6JTQWIJ�FGXGNQRKPI�VJG�5EQRKPI�2NCP��%#4$�UVCHH�KU�OQTG�EQPXKPEGF�VJCP�GXGT�VJCV��KP�CFFKVKQP�VQ�CEJKGXKPI�
)*)�TGFWEVKQPU�HTQO�ENGCPGT�HWGNU�CPF�XGJKENGU��%CNKHQTPKC�OWUV�CNUQ�TGFWEG�8/6��5VTQPIGT�5$�����)*)�
TGFWEVKQP�VCTIGVU�YKNN�GPCDNG�VJG�5VCVG�VQ�OCMG�UKIPKƂECPV�RTQITGUU�VQYCTF�PGGFGF�TGFWEVKQPU��DWV�CNQPG�
YKNN�PQV�RTQXKFG�VJG�8/6�ITQYVJ�TGFWEVKQPU�PGGFGF��VJGTG�KU�C�ICR�DGVYGGP�YJCV�5$�����ECP�RTQXKFG�CPF�
YJCV�KU�PGGFGF�VQ�OGGV�VJG�5VCVGoU������CPF������IQCNU��+P�KVU�GXCNWCVKQP�QH�VJG�TQNG�QH�VJG�VTCPURQTVCVKQP�
U[UVGO�KP�OGGVKPI�VJG�UVCVGYKFG�GOKUUKQPU�VCTIGVU��%#4$�FGVGTOKPGF�VJCV�8/6�TGFWEVKQPU�QH���RGTEGPV�
DGNQY�RTQLGEVGF�8/6�NGXGNU�KP������
YJKEJ�KPENWFGU�EWTTGPVN[�CFQRVGF�5$�����5%5U��CTG�PGEGUUCT[��+P�������
TGFWEVKQPU�QH����RGTEGPV�DGNQY�RTQLGEVGF�8/6�NGXGNU�CTG�PGGFGF��#���RGTEGPV�8/6�TGFWEVKQP�VTCPUNCVGU�
VQ�C�TGFWEVKQP��QP�CXGTCIG��QH�����OKNGU�RGTUQP�FC[�HTQO�RTQLGEVGF�NGXGNU�KP�������+V�KU�TGEQOOGPFGF�VJCV�
NQECN�IQXGTPOGPVU�EQPUKFGT�RQNKEKGU�VQ�TGFWEG�8/6�VQ�JGNR�CEJKGXG�VJGUG�TGFWEVKQPU��KPENWFKPI��NCPF�WUG�
CPF�EQOOWPKV[�FGUKIP�VJCV�TGFWEGU�8/6��VTCPUKV�QTKGPVGF�FGXGNQROGPV��UVTGGV�FGUKIP�RQNKEKGU�VJCV�RTKQTKVK\G�
VTCPUKV��DKMKPI��CPF�YCNMKPI��CPF�KPETGCUKPI�NQY�ECTDQP�OQDKNKV[�EJQKEGU��KPENWFKPI�KORTQXGF�CEEGUU�VQ�XKCDNG�
CPF�CHHQTFCDNG�RWDNKE�VTCPURQTVCVKQP�CPF�CEVKXG�VTCPURQTVCVKQP�QRRQTVWPKVKGU��+V�KU�KORQTVCPV�VJCV�8/6�
TGFWEKPI�UVTCVGIKGU�CTG�KORNGOGPVGF�GCTN[�DGECWUG�OQTG�VKOG�KU�PGEGUUCT[�VQ�CEJKGXG�VJG�HWNN�ENKOCVG��JGCNVJ��
UQEKCN��GSWKV[��CPF�GEQPQOKE�DGPGƂVU�HTQO�VJGUG�UVTCVGIKGU�
1PEG�CFQRVGF��VJG�RNCPU�CPF�RQNKEKGU�FGUKIPGF�VQ�CEJKGXG�C�NQECNN[�UGV�)*)�IQCN�ECP�UGTXG�CU�C�RGTHQTOCPEG�
OGVTKE�HQT�NCVGT�RTQLGEVU��5WHƂEKGPVN[�FGVCKNGF�CPF�CFGSWCVGN[�UWRRQTVGF�)*)�TGFWEVKQP�RNCPU�
KPENWFKPI�
%#2U��CNUQ�RTQXKFG�NQECN�IQXGTPOGPVU�YKVJ�C�XCNWCDNG�VQQN�HQT�UVTGCONKPKPI�RTQLGEV�NGXGN�GPXKTQPOGPVCN�TGXKGY��
7PFGT�%'3#��KPFKXKFWCN�RTQLGEVU�VJCV�EQORN[�YKVJ�VJG�UVTCVGIKGU�CPF�CEVKQPU�YKVJKP�CP�CFGSWCVG�NQECN�%#2�
ECP�UVTGCONKPG�VJG�RTQLGEV�URGEKƂE�)*)�CPCN[UKU�����6JG�%CNKHQTPKC�5WRTGOG�%QWTV�TGEGPVN[�ECNNGF�QWV�VJKU�
RTQXKUKQP�KP�%'3#�CU�CNNQYKPI�VKGTKPI�HTQO�C�IGQITCRJKECNN[�URGEKƂE�)*)�TGFWEVKQP�RNCP�����6JG�%QWTV�CNUQ�
TGEQIPK\GF�VJCV�)*)�FGVGTOKPCVKQPU�KP�%'3#�UJQWNF�DG�EQPUKUVGPV�YKVJ�VJG�UVCVGYKFG�5EQRKPI�2NCP�IQCNU��
CPF�VJCV�%'3#�FQEWOGPVU�VCMKPI�C�IQCN�EQPUKUVGPE[�CRRTQCEJ�OC[�UQQP�PGGF�VQ�EQPUKFGT�C�RTQLGEVoU�GHHGEVU�
QP�OGGVKPI�VJG�5VCVGoU�NQPIGT�VGTO�RQUV������IQCNU�����6JG�TGEQOOGPFCVKQP�CDQXG�VJCV�NQECN�IQXGTPOGPVU�
FGXGNQR�NQECN�IQCNU�VKGF�VQ�VJG�UVCVGYKFG�RGT�ECRKVC�IQCNU�QH�UKZ�OGVTKE�VQPU�%12G�D[������CPF�PQ�OQTG�VJCP�
VYQ�OGVTKE�VQPU�%12G�RGT�ECRKVC�D[������RTQXKFGU�IWKFCPEG�QP�%#4$oU�XKGY�QP�YJCV�YQWNF�DG�EQPUKUVGPV�
YKVJ�VJG������5EQRKPI�2NCP�CPF�VJG�5VCVGoU�NQPI�VGTO�IQCNU�
2TQFWEVKQP�DCUGF�KPXGPVQTKGU�CPF�GOKUUKQPU�TGFWEVKQP�RTQITCOU�CTG�CRRTQRTKCVG�HQT�NQECN�EQOOWPKVKGU�
YCPVKPI�VQ�OKVKICVG�VJGKT�GOKUUKQPU�RWTUWCPV�VQ�%'3#�5GEVKQP��������
D���%QPUWORVKQP�DCUGF�KPXGPVQTKGU�CTG�
EQORNGOGPVCT[�VQ�RTQFWEVKQP�DCUGF�KPXGPVQTKGU�CPF�CTG�CRRTQRTKCVG�CU�C�DCEMITQWPF�UGVVKPI��FKUENQUWTG��CPF�
CU�CP�QWVTGCEJ�VQQN�VQ�UJQY�JQY�RGTUQPCN�FGEKUKQPU�OC[�EJCPIG�C�RGTUQPoU�QT�JQWUGJQNFoU�EQPVTKDWVKQP�VQ�
ENKOCVG�EJCPIG��(QT�CFFKVKQPCN�KPHQTOCVKQP��UGG�VJG�124�)GPGTCN�2NCP�)WKFGNKPGU����

Project-Level Greenhouse Gas Emissions Reduction Actions and #resholds
$G[QPF�RNCP�NGXGN�IQCNU�CPF�CEVKQPU��NQECN�IQXGTPOGPVU�ECP�CNUQ�UWRRQTV�ENKOCVG�CEVKQP�YJGP�EQPUKFGTKPI�
FKUETGVKQPCT[�CRRTQXCNU�CPF�GPVKVNGOGPVU�QH�KPFKXKFWCN�RTQLGEVU�VJTQWIJ�%'3#��#DUGPV�EQPHQTOKV[�YKVJ�
CP�CFGSWCVG�IGQITCRJKECNN[�URGEKƂE�)*)�TGFWEVKQP�RNCP�CU�FGUETKDGF�KP�VJG�RTGEGFKPI�UGEVKQP�CDQXG��
%#4$�TGEQOOGPFU�VJCV�RTQLGEVU�KPEQTRQTCVG�FGUKIP�HGCVWTGU�CPF�)*)�TGFWEVKQP�OGCUWTGU��VQ�VJG�FGITGG�
HGCUKDNG��VQ�OKPKOK\G�)*)�GOKUUKQPU��#EJKGXKPI�PQ�PGV�CFFKVKQPCN�KPETGCUG�KP�)*)�GOKUUKQPU��TGUWNVKPI�KP�
PQ�EQPVTKDWVKQP�VQ�)*)�KORCEVU��KU�CP�CRRTQRTKCVG�QXGTCNN�QDLGEVKXG�HQT�PGY�FGXGNQROGPV��6JGTG�CTG�TGEGPV�
GZCORNGU�QH�NCPF�WUG�FGXGNQROGPV�RTQLGEVU�KP�%CNKHQTPKC�VJCV�JCXG�FGOQPUVTCVGF�VJCV�KV�KU�HGCUKDNG�VQ�FGUKIP�
RTQLGEVU�VJCV�CEJKGXG�\GTQ�PGV�CFFKVKQPCN�)*)�GOKUUKQPU��5GXGTCN�RTQLGEVU�JCXG�TGEGKXGF�EGTVKƂECVKQP�HTQO�
VJG�)QXGTPQT�WPFGT�#$������VJG�,QDU�CPF�'EQPQOKE�+ORTQXGOGPV�VJTQWIJ�'PXKTQPOGPVCN�.GCFGTUJKR�#EV�

$WEJCPCP��%JCRVGT������5VCVWVGU�QH��������FGOQPUVTCVKPI�CP�CDKNKV[�VQ�FGUKIP�GEQPQOKECNN[�XKCDNG�RTQLGEVU�
VJCV�ETGCVG�LQDU�YJKNG�EQPVTKDWVKPI�PQ�PGV�CFFKVKQPCN�)*)�GOKUUKQPU� 254�#PQVJGT�GZCORNG�KU�VJG�0GYJCNN�
���� %'3#�)WKFGNKPGU�������������UWD��
D��
���� %GPVGT�HQT�$KQNQIKECN�&KXGTUKV[�X��%CNKHQTPKC�&GRV��QH�(KUJ�CPF�9KNFNKHG�
���������%CN��VJ���������s����
���� +F��CV�RR�����s�����
��� http://opr.ca.gov/planning/general-plan/.
����)QXGTPQToU�1HƂEG�QH�2NCPPKPI�CPF�4GUGCTEJ��%CNKHQTPKC�,QDU��JVVR���YYY�QRT�EC�IQX�EGSC�ECNKHQTPKC�LQDU�JVON 

Additional Documentation Attachment to Comment 2-F1 
Attachment C



102

4CPEJ�4GUQWTEG�/CPCIGOGPV�CPF�&GXGNQROGPV�2NCP�CPF�5RKPGƃQYGT�%QPUGTXCVKQP�2NCP�����KP�YJKEJ�VJG�
CRRNKECPV��0GYJCNN�.CPF�CPF�(CTOKPI�%QORCP[��RTQRQUGF�C�EQOOKVOGPV�VQ�CEJKGXG�PGV�\GTQ�)*)�GOKUUKQPU�
HQT�C�XGT[�NCTIG�UECNG�TGUKFGPVKCN�CPF�EQOOGTEKCN�URGEKƂE�RNCPPGF�FGXGNQROGPV�KP�5CPVC�%NCTKVC�8CNNG[�
#EJKGXKPI�PGV�\GTQ�KPETGCUGU�KP�)*)�GOKUUKQPU��TGUWNVKPI�KP�PQ�EQPVTKDWVKQP�VQ�)*)�KORCEVU��OC[�PQV�DG�
HGCUKDNG�QT�CRRTQRTKCVG�HQT�GXGT[�RTQLGEV��JQYGXGT��CPF�VJG�KPCDKNKV[�QH�C�RTQLGEV�VQ�OKVKICVG�KVU�)*)�GOKUUKQPU�
VQ�PGV�\GTQ�FQGU�PQV�KORN[�VJG�RTQLGEV�TGUWNVU�KP�C�UWDUVCPVKCN�EQPVTKDWVKQP�VQ�VJG�EWOWNCVKXGN[�UKIPKƂECPV�
GPXKTQPOGPVCN�KORCEV�QH�ENKOCVG�EJCPIG�WPFGT�%'3#��.GCF�CIGPEKGU�JCXG�VJG�FKUETGVKQP�VQ�FGXGNQR�
GXKFGPEG�DCUGF�PWOGTKE�VJTGUJQNFU�
OCUU�GOKUUKQPU��RGT�ECRKVC��QT�RGT�UGTXKEG�RQRWNCVKQP��EQPUKUVGPV�YKVJ�
VJKU�5EQRKPI�2NCP��VJG�5VCVGoU�NQPI�VGTO�)*)�IQCNU��CPF�ENKOCVG�EJCPIG�UEKGPEG����

6Q�VJG�FGITGG�C�RTQLGEV�TGNKGU�QP�)*)�OKVKICVKQP�OGCUWTGU��%#4$�TGEQOOGPFU�VJCV�NGCF�CIGPEKGU�RTKQTKVK\G�
QP�UKVG�FGUKIP�HGCVWTGU�VJCV�TGFWEG�GOKUUKQPU��GURGEKCNN[�HTQO�8/6��CPF�FKTGEV�KPXGUVOGPVU�KP�)*)�TGFWEVKQPU�
YKVJKP�VJG�RTQLGEVoU�TGIKQP�VJCV�EQPVTKDWVG�RQVGPVKCN�CKT�SWCNKV[��JGCNVJ��CPF�GEQPQOKE�EQ�DGPGƂVU�NQECNN[��(QT�
GZCORNG��QP�UKVG�FGUKIP�HGCVWTGU�VQ�DG�EQPUKFGTGF�CV�VJG�RNCPPKPI�UVCIG�KPENWFG�NCPF�WUG�CPF�EQOOWPKV[�
FGUKIP�QRVKQPU�VJCV�TGFWEG�8/6��RTQOQVG�VTCPUKV�QTKGPVGF�FGXGNQROGPV��RTQOQVG�UVTGGV�FGUKIP�RQNKEKGU�VJCV�
RTKQTKVK\G�VTCPUKV��DKMKPI��CPF�YCNMKPI��CPF�KPETGCUG�NQY�ECTDQP�OQDKNKV[�EJQKEGU��KPENWFKPI�KORTQXGF�CEEGUU�VQ�
XKCDNG�CPF�CHHQTFCDNG�RWDNKE�VTCPURQTVCVKQP��CPF�CEVKXG�VTCPURQTVCVKQP�QRRQTVWPKVKGU��4GIKQPCNN[��CFFKVKQPCN�
)*)�TGFWEVKQPU�ECP�DG�CEJKGXGF�VJTQWIJ�FKTGEV�KPXGUVOGPV�KP�NQECN�DWKNFKPI�TGVTQƂV�RTQITCOU�VJCV�ECP�RC[�
HQT�EQQN�TQQHU��UQNCT�RCPGNU��UQNCT�YCVGT�JGCVGTU��UOCTV�OGVGTU��GPGTI[�GHƂEKGPV�NKIJVKPI��GPGTI[�GHƂEKGPV�
CRRNKCPEGU��GPGTI[�GHƂEKGPV�YKPFQYU��KPUWNCVKQP��CPF�YCVGT�EQPUGTXCVKQP�OGCUWTGU�HQT�JQOGU�YKVJKP�VJG�
IGQITCRJKE�CTGC�QH�VJG�RTQLGEV��6JGUG�KPXGUVOGPVU�IGPGTCVG�TGCN�FGOCPF�UKFG�DGPGƂVU�CPF�NQECN�LQDU��YJKNG�
ETGCVKPI�VJG�OCTMGV�UKIPCNU�HQT�GPGTI[�GHƂEKGPV�RTQFWEVU��UQOG�QH�YJKEJ�CTG�RTQFWEGF�KP�%CNKHQTPKC��1VJGT�
GZCORNGU�QH�NQECN�FKTGEV�KPXGUVOGPVU�KPENWFG�ƂPCPEKPI�KPUVCNNCVKQP�QH�TGIKQPCN�GNGEVTKE�XGJKENG�
'8��EJCTIKPI�
UVCVKQPU��RC[KPI�HQT�GNGEVTKƂECVKQP�QH�RWDNKE�UEJQQN�DWUGU��CPF�KPXGUVKPI�KP�NQECN�WTDCP�HQTGUVU�
.QECN�FKTGEV�KPXGUVOGPVU�KP�CEVKQPU�VQ�TGFWEG�)*)�GOKUUKQPU�UJQWNF�DG�UWRRQTVGF�D[�SWCPVKƂECVKQP�
OGVJQFQNQIKGU�VJCV�UJQY�VJG�TGFWEVKQPU�CTG�TGCN��XGTKƂCDNG��SWCPVKƂCDNG��RGTOCPGPV��CPF�GPHQTEGCDNG��
9JGTG�HWTVJGT�RTQLGEV�FGUKIP�QT�TGIKQPCN�KPXGUVOGPVU�CTG�KPHGCUKDNG�QT�PQV�RTQXGP�VQ�DG�GHHGEVKXG��KV�OC[�
DG�CRRTQRTKCVG�CPF�HGCUKDNG�VQ�OKVKICVG�RTQLGEV�GOKUUKQPU�VJTQWIJ�RWTEJCUKPI�CPF�TGVKTKPI�ECTDQP�ETGFKVU��
%#2%1#�JCU�FGXGNQRGF�VJG�)*)�4GFWEVKQP�'ZEJCPIG�
)*)�4Z��HQT�%'3#�OKVKICVKQP��YJKEJ�EQWNF�RTQXKFG�
ETGFKVU�VQ�CEJKGXG�CFFKVKQPCN�TGFWEVKQPU��+V�OC[�CNUQ�DG�CRRTQRTKCVG�VQ�WVKNK\G�ETGFKVU�KUUWGF�D[�C�TGEQIPK\GF�
CPF�TGRWVCDNG�XQNWPVCT[�ECTDQP�TGIKUVT[��#RRGPFKZ�$�KPENWFGU�GZCORNGU�QH�QP�UKVG�RTQLGEV�FGUKIP�HGCVWTGU��
OKVKICVKQP�OGCUWTGU��CPF�FKTGEV�TGIKQPCN�KPXGUVOGPVU�VJCV�OC[�DG�HGCUKDNG�VQ�OKPKOK\G�)*)�GOKUUKQPU�HTQO�
NCPF�WUG�FGXGNQROGPV�RTQLGEVU�
%CNKHQTPKCoU�HWVWTG�ENKOCVG�UVTCVGI[�YKNN�TGSWKTG�KPETGCUGF�HQEWU�QP�KPVGITCVGF�NCPF�WUG�RNCPPKPI�VQ�UWRRQTV�
NKXCDNG��VTCPUKV�EQPPGEVGF�EQOOWPKVKGU��CPF�EQPUGTXCVKQP�QH�CITKEWNVWTCN�CPF�QVJGT�NCPFU��#EEQOOQFCVKPI�
RQRWNCVKQP�CPF�GEQPQOKE�ITQYVJ�VJTQWIJ�VTCXGN��CPF�GPGTI[�GHƂEKGPV�NCPF�WUG�RTQXKFGU�)*)�GHƂEKGPV�
ITQYVJ��TGFWEKPI�)*)U�HTQO�DQVJ�VTCPURQTVCVKQP�CPF�DWKNFKPI�GPGTI[�WUG�����)*)U�ECP�DG�HWTVJGT�TGFWEGF�
CV�VJG�RTQLGEV�NGXGN�VJTQWIJ�KORNGOGPVKPI�GPGTI[�GHƂEKGPV�EQPUVTWEVKQP�CPF�VTCXGN�FGOCPF�OCPCIGOGPV�
CRRTQCEJGU�����(WTVJGT��VJG�5VCVGoU�WPFGTUVCPFKPI�QH�VTCPURQTVCVKQP�KORCEVU�EQPVKPWGU�VQ�GXQNXG��6JG�%'3#�
)WKFGNKPGU�CTG�DGKPI�WRFCVGF�VQ�HQEWU�VJG�CPCN[UKU�QH�VTCPURQTVCVKQP�KORCEVU�QP�8/6��124oU�6GEJPKECN�
#FXKUQT[�KPENWFGU�OGVJQFU�QH�CPCN[UKU�QH�VTCPURQTVCVKQP�KORCEVU��CRRTQCEJGU�VQ�UGVVKPI�UKIPKƂECPEG�
VJTGUJQNFU��CPF�KPENWFGU�GZCORNGU�QH�8/6�OKVKICVKQP�WPFGT�%'3#����

��� JVVRU���PTO�FHI�EC�IQX�FQEWOGPVU�%QPVGZV&QEU�CURZ!ECV�0GYJCNN4CPEJ(KPCN
���� %#4$�RTQXKFGF�UQOG�IWKFCPEG�QP�FGXGNQROGPV�RTQLGEV�VJTGUJQNFU�KP�C�RCRGT�KUUWGF�KP�1EVQDGT�������YJKEJ�KPENWFGF�C�EQPEGRV� 
� WVKNK\KPI�C�DTKIJV�NKPG�OCUU�PWOGTKE�VJTGUJQNF�DCUGF�QP�ECRVWTKPI�CRRTQZKOCVGN[����RGTEGPV�QH�GOKUUKQPU�KP�VJCV�UGEVQT�CPF� 
� C�EQPEGRV�QH�OKPKOWO�RGTHQTOCPEG�DCUGF�UVCPFCTFU��5QOG�FKUVTKEVU�DWKNV�WRQP�VJCV�YQTM�VQ�FGXGNQR�VJTGUJQNFU��(QT�GZCORNG�� 
� 5CPVC�$CTDCTC�%QWPV[�CFQRVGF�C�DTKIJV�NKPG�PWOGTKE�VJTGUJQNF�QH�������/6%12G�[T�HQT�KPFWUVTKCN�UVCVKQPCT[�UQWTEG�RTQLGEVU��CPF� 
� 5CETCOGPVQ�/GVTQRQNKVCP�#KT�3WCNKV[�/CPCIGOGPV�&KUVTKEV�CFQRVGF�C��������/6%12G�[T�VJTGUJQNF�HQT�UVCVKQPCT[�UQWTEG�RTQLGEVU� 
� CPF�C�������/6%12G�[T�VJTGUJQNF�HQT�EQPUVTWEVKQP�CEVKXKVKGU�CPF�NCPF�FGXGNQROGPV�RTQLGEVU�KP�VJGKT�QRGTCVKQPCN�RJCUG��%#4$�KU� 
� PQV�GPFQTUKPI�CP[�QPG�QH�VJGUG�CRRTQCEJGU��DWV�PQVKPI�VJGO�HQT�KPHQTOCVKQPCN�RWTRQUGU�
���� 4QDGTV�%GTXGTQ��,KO�/WTCMCOK��'HHGEVU�QH�$WKNV�'PXKTQPOGPV�QP�8GJKENG�/KNGU�6TCXGNGF��'XKFGPEG�HTQO�����75�7TDCPK\GF�#TGCU�� 
� 'PXKTQPOGPV�CPF�2NCPPKPI�#��8QN�����+UUWG����RR�����������(GDTWCT[����������'YKPI��4�����4QPI��(��
�������6JG�KORCEV�QH�WTDCP� 
� HQTO�QP�7�5��TGUKFGPVKCN�GPGTI[�WUG��*QWUKPI�2QNKE[�&GDCIVG�����
�����������
���� %#2%1#��3WCPVKH[KPI�)TGGPJQWUG�)CU�/KVKICVKQP�/GCUWTGU��#�4GUQWTEG�HQT�.QECN�)QXGTPOGPV�VQ�#UUGUU�'OKUUKQP�4GFWEVKQPU� 
� HTQO�)TGGPJQWUG�)CU�/KVKICVKQP�/GCUWTGU��#WIWUV�������
��� JVVR���YYY�QRT�EC�IQX�EGSC�WRFCVGU�UD������
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Implementing the Scoping Plan

6JKU�5EQRKPI�2NCP�QWVNKPGU�VJG�TGIWNCVKQPU��RTQITCOU��CPF�QVJGT�OGEJCPKUOU�PGGFGF�VQ�TGFWEG�)*)�
GOKUUKQPU�KP�%CNKHQTPKC��%#4$�CPF�QVJGT�5VCVG�CIGPEKGU�YKNN�YQTM�ENQUGN[�YKVJ�5VCVG�CPF�NQECN�CIGPEKGU��
UVCMGJQNFGTU��6TKDGU��CPF�VJG�RWDNKE�VQ�FGXGNQR�TGIWNCVQT[�OGCUWTGU�CPF�QVJGT�RTQITCOU�VQ�KORNGOGPV�
VJG�5EQRKPI�2NCP��%#4$�CPF�QVJGT�5VCVG�CIGPEKGU�YKNN�FGXGNQR�TGIWNCVKQPU�KP�CEEQTFCPEG�YKVJ�GUVCDNKUJGF�
TWNGOCMKPI�IWKFGNKPGU��2GT�'ZGEWVKXG�1TFGT�$��������CU�VJGUG�TGIWNCVQT[�OGCUWTGU�CPF�QVJGT�RTQITCOU�CTG�
FGXGNQRGF��DWKNFKPI�RTQITCOU�HQT�ENKOCVG�TGUKNKGPE[�OWUV�CNUQ�DG�C�EQPUKFGTCVKQP��#FFKVKQPCNN[��CIGPEKGU�
YKNN�HWTVJGT�EQNNCDQTCVG�CPF�YQTM�VQ�RTQXKFG�VJG�KPUVKVWVKQPCN�UWRRQTV�PGGFGF�VQ�QXGTEQOG�DCTTKGTU�VJCV�OC[�
EWTTGPVN[�JKPFGT�EGTVCKP�GHHQTVU�VQ�TGFWEG�)*)�GOKUUKQPU�CPF�VQ�UWRRQTV�VJG�IQCNU��CEVKQPU��CPF�OGCUWTGU�
KFGPVKƂGF�HQT�MG[�UGEVQTU�KP�%JCRVGT����6CDNG����RTQXKFGU�C�JKIJ�NGXGN�UWOOCT[�QH�VJG�%NKOCVG�%JCPIG�2QNKEKGU�
CPF�/GCUWTGU�FKUEWUUGF�KP�VJG�5EQRKPI�2NCP��KPENWFKPI��DWV�PQV�NKOKVGF�VQ��VJQUG�KFGPVKƂGF�URGEKƂECNN[�VQ�
CEJKGXG�VJG������VCTIGV�

table 17: Climate Change poliCies and measures

Recommended Action Lead Agency
+ORNGOGPV�5$�����D[������

• +PETGCUG�VJG�4GPGYCDNGU�2QTVHQNKQ�5VCPFCTF�VQ����RGTEGPV�QH�TGVCKN�UCNGU�D[������CPF� 
 GPUWTG�ITKF�TGNKCDKNKV[�
• 'UVCDNKUJ�CPPWCN�VCTIGVU�HQT�UVCVGYKFG�GPGTI[�GHƂEKGPE[�UCXKPIU�CPF�FGOCPF�TGFWEVKQP� 

 VJCV�YKNN�CEJKGXG�C�EWOWNCVKXG�FQWDNKPI�QH�UVCVGYKFG�GPGTI[�GHƂEKGPE[�UCXKPIU�KP� 
 GNGEVTKEKV[�CPF�PCVWTCN�ICU�GPF�WUGU�D[������
• 4GFWEG�)*)�GOKUUKQPU�KP�VJG�GNGEVTKEKV[�UGEVQT�VJTQWIJ�VJG�KORNGOGPVCVKQP�QH�VJG� 

 CDQXG�OGCUWTGU�CPF�QVJGT�CEVKQPU�CU�OQFGNGF�KP�+42U�VQ�OGGV�)*)�GOKUUKQPU� 
 TGFWEVKQPU�RNCPPKPI�VCTIGVU�KP�VJG�+42�RTQEGUU��.QCF�UGTXKPI�GPVKVKGU�CPF�RWDNKEN[� 
 QYPGF�WVKNKVKGU�OGGV�)*)�GOKUUKQPU�TGFWEVKQPU�RNCPPKPI�VCTIGVU�VJTQWIJ�C� 
 EQODKPCVKQP�QH�OGCUWTGU�CU�FGUETKDGF�KP�+42U��

%27%��%'%��%#4$

+ORNGOGPV�/QDKNG�5QWTEG�5VTCVGI[�
%NGCPGT�6GEJPQNQI[�CPF�(WGNU��
• #V�NGCUV�����OKNNKQP�\GTQ�GOKUUKQP�CPF�RNWI�KP�J[DTKF�NKIJV�FWV[�GNGEVTKE�XGJKENGU�D[������
• #V�NGCUV�����OKNNKQP�\GTQ�GOKUUKQP�CPF�RNWI�KP�J[DTKF�NKIJV�FWV[�GNGEVTKE�XGJKENGU�D[������
• (WTVJGT�KPETGCUG�)*)�UVTKPIGPE[�QP�CNN�NKIJV�FWV[�XGJKENGU�DG[QPF�GZKUVKPI�#FXCPEGF� 

 %NGCP�%CTU�TGIWNCVKQPU�
• /GFKWO��CPF�JGCX[�FWV[�)*)�2JCUG���
• +PPQXCVKXG�%NGCP�6TCPUKV��6TCPUKVKQP�VQ�C�UWKVG�QH�VQ�DG�FGVGTOKPGF�KPPQXCVKXG�ENGCP� 

 VTCPUKV�QRVKQPU��#UUWOGF����RGTEGPV�QH�PGY�WTDCP�DWUGU�RWTEJCUGF�DGIKPPKPI�KP������ 
 YKNN�DG�\GTQ�GOKUUKQP�DWUGU�YKVJ�VJG�RGPGVTCVKQP�QH�\GTQ�GOKUUKQP�VGEJPQNQI[�TCORGF� 
 WR�VQ�����RGTEGPV�QH�PGY�UCNGU�KP�������#NUQ��PGY�PCVWTCN�ICU�DWUGU��UVCTVKPI�KP������� 
 CPF�FKGUGN�DWUGU��UVCTVKPI�KP�������OGGV�VJG�QRVKQPCN�JGCX[�FWV[�NQY�01X�UVCPFCTF�
• .CUV�/KNG�&GNKXGT[��0GY�TGIWNCVKQP�VJCV�YQWNF�TGUWNV�KP�VJG�WUG�QH�NQY�01X�QT�ENGCPGT� 

 GPIKPGU�CPF�VJG�FGRNQ[OGPV�QH�KPETGCUKPI�PWODGTU�QH�\GTQ�GOKUUKQP�VTWEMU�RTKOCTKN[� 
 HQT�ENCUU�����NCUV�OKNG�FGNKXGT[�VTWEMU�KP�%CNKHQTPKC��6JKU�OGCUWTG�CUUWOGU�<'8U� 
 EQORTKUG�����RGTEGPV�QH�PGY�%NCUU��s��VTWEM�UCNGU�KP�NQECN�ƃGGVU�UVCTVKPI�KP������� 
 KPETGCUKPI�VQ����RGTEGPV�KP������CPF�TGOCKPKPI�ƃCV�VJTQWIJ������
• (WTVJGT�TGFWEG�8/6�VJTQWIJ�EQPVKPWGF�KORNGOGPVCVKQP�QH�5$�����CPF�TGIKQPCN� 

 5WUVCKPCDNG�%QOOWPKVKGU�5VTCVGIKGU��HQTVJEQOKPI�UVCVGYKFG�KORNGOGPVCVKQP�QH� 
 5$������CPF�RQVGPVKCN�CFFKVKQPCN�8/6�TGFWEVKQP�UVTCVGIKGU�PQV�URGEKƂGF�KP�VJG�/QDKNG� 
 5QWTEG�5VTCVGI[�DWV�KPENWFGF�KP�VJG�FQEWOGPV�p2QVGPVKCN�8/6�4GFWEVKQP�5VTCVGIKGU� 
 HQT�&KUEWUUKQP�q

%#4$��%CN56#��5)%��%CN6TCPU
%'%��124��.QECN�CIGPEKGU

+PETGCUG�UVTKPIGPE[�QH�5$�����5WUVCKPCDNG�%QOOWPKVKGU�5VTCVGI[�
�����VCTIGVU�� %#4$

$[�������CFLWUV�RGTHQTOCPEG�OGCUWTGU�WUGF�VQ�UGNGEV�CPF�FGUKIP�VTCPURQTVCVKQP�HCEKNKVKGU�
• *CTOQPK\G�RTQLGEV�RGTHQTOCPEG�YKVJ�GOKUUKQPU�TGFWEVKQPU��CPF�KPETGCUG� 

 EQORGVKVKXGPGUU�QH�VTCPUKV�CPF�CEVKXG�VTCPURQTVCVKQP�OQFGU�
G�I��XKC�IWKFGNKPG� 
 FQEWOGPVU��HWPFKPI�RTQITCOU��RTQLGEV�UGNGEVKQP��GVE���

%CN56#�CPF�5)%��124��%#4$��)Q$K\��
+$CPM��&1(��%6%��%CNVTCPU

$[�������FGXGNQR�RTKEKPI�RQNKEKGU�VQ�UWRRQTV�NQY�)*)�VTCPURQTVCVKQP�
G�I��NQY�GOKUUKQP�
XGJKENG�\QPGU�HQT�JGCX[�FWV[��TQCF�WUGT��RCTMKPI�RTKEKPI��VTCPUKV�FKUEQWPVU��

%CN56#��%CNVTCPU��%6%��124�5)%��
%#4$
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Recommended Action Lead Agency
+ORNGOGPV�%CNKHQTPKC�5WUVCKPCDNG�(TGKIJV�#EVKQP�2NCP�

• +ORTQXG�HTGKIJV�U[UVGO�GHƂEKGPE[�
• &GRNQ[�QXGT���������HTGKIJV�XGJKENGU�CPF�GSWKROGPV�ECRCDNG�QH�\GTQ�GOKUUKQP� 

 QRGTCVKQP�CPF�OCZKOK\G�DQVJ�\GTQ�CPF�PGCT�\GTQ�GOKUUKQP�HTGKIJV�XGJKENGU�CPF� 
 GSWKROGPV�RQYGTGF�D[�TGPGYCDNG�GPGTI[�D[������

%CN56#��%CN'2#��%04#��%#4$��
%CN6TCPU��%'%��)Q$K\

#FQRV�C�.QY�%CTDQP�(WGN�5VCPFCTF�YKVJ�C�%+�TGFWEVKQP�QH����RGTEGPV� %#4$

+ORNGOGPV�VJG�5JQTV�.KXGF�%NKOCVG�2QNNWVCPV�5VTCVGI[�D[������
• ���RGTEGPV�TGFWEVKQP�KP�OGVJCPG�CPF�J[FTQƃWQTQECTDQP�GOKUUKQPU�DGNQY������NGXGNU�
• ���RGTEGPV�TGFWEVKQP�KP�DNCEM�ECTDQP�GOKUUKQPU�DGNQY������NGXGNU�

%#4$��%CN4GE[ENG��%&(#��594%$��
.QECN�CKT�FKUVTKEVU

$[�������FGXGNQR�TGIWNCVKQPU�CPF�RTQITCOU�VQ�UWRRQTV�QTICPKE�YCUVG�NCPFƂNN�TGFWEVKQP�
IQCNU�KP�VJG�5.%2�CPF�5$������

%#4$��%CN4GE[ENG��%&(#��594%$��
.QECN�CKT�FKUVTKEVU

+ORNGOGPV�VJG�RQUV������%CR�CPF�6TCFG�2TQITCO�YKVJ�FGENKPKPI�CPPWCN�ECRU� %#4$

$[�������FGXGNQR�+PVGITCVGF�0CVWTCN�CPF�9QTMKPI�.CPFU�+ORNGOGPVCVKQP�2NCP�VQ�UGEWTG�
%CNKHQTPKCoU�NCPF�DCUG�CU�C�PGV�ECTDQP�UKPM�

• 2TQVGEV�NCPF�HTQO�EQPXGTUKQP�VJTQWIJ�EQPUGTXCVKQP�GCUGOGPVU�CPF�QVJGT�KPEGPVKXGU�
• +PETGCUG�VJG�NQPI�VGTO�TGUKNKGPEG�QH�ECTDQP�UVQTCIG�KP�VJG�NCPF�DCUG�CPF�GPJCPEG� 

 UGSWGUVTCVKQP�ECRCEKV[
• 7VKNK\G�YQQF�CPF�CITKEWNVWTCN�RTQFWEVU�VQ�KPETGCUG�VJG�COQWPV�QH�ECTDQP�UVQTGF�KP�VJG� 

 PCVWTCN�CPF�DWKNV�GPXKTQPOGPVU
• 'UVCDNKUJ�UEGPCTKQ�RTQLGEVKQPU�VQ�UGTXG�CU�VJG�HQWPFCVKQP�HQT�VJG�+ORNGOGPVCVKQP�2NCP

%04#�CPF�FGRCTVOGPVU�YKVJKP��%&(#��
%CN'2#��%#4$

'UVCDNKUJ�C�ECTDQP�CEEQWPVKPI�HTCOGYQTM�HQT�PCVWTCN�CPF�YQTMKPI�NCPFU�CU�FGUETKDGF�KP�5$�
����D[����� %#4$

+ORNGOGPV�(QTGUV�%CTDQP�2NCP %04#��%#.�(+4'��%CN'2#�CPF�
FGRCTVOGPVU�YKVJKP

+FGPVKH[�CPF�GZRCPF�HWPFKPI�CPF�ƂPCPEKPI�OGEJCPKUOU�VQ�UWRRQTV�)*)�TGFWEVKQPU�CETQUU�
CNN�UGEVQTU� 5VCVG�#IGPEKGU���.QECN�#IGPEKGU

A Comprehensive Approach to Support Climate Action

7NVKOCVGN[��UWEEGUUHWNN[�VKRRKPI�VJG�UECNGU�KP�VJG�ƂIJV�CICKPUV�ENKOCVG�EJCPIG�TGNKGU�QP�QWT�CDKNKV[�VQ�KPEGPVKXK\G�
ENGCP�VGEJPQNQIKGU�KP�VJG�OCTMGVRNCEG�CPF�VQ�OCMG�QVJGT�ENKOCVG�UVTCVGIKGU�ENGCTN[�WPFGTUVQQF�CPF�GCUKN[�
CEEGUUKDNG��9G�OWUV�UWRRQTV�CPF�IWKFG�QWT�DWUKPGUUGU�CU�VJG[�EQPVKPWG�VQ�KPPQXCVG�CPF�OCMG�ENGCP�
VGEJPQNQIKGU�GXGT�OQTG�CVVTCEVKXG�VQ�GXGT�OQTG�UCXX[�EQPUWOGTU��7PVKN�VJG�RQKPV�VJCV�ENGCP�VGEJPQNQIKGU�
DGEQOG�VJG�DGUV�CPF�NQYGUV�EQUV�QRVKQPsYJKEJ�KU�ENGCTN[�QP�VJG�JQTK\QP�HQT�OCP[�VGEJPQNQIKGU��KPENWFKPI�
TGPGYCDNG�GPGTI[�CPF�GNGEVTKE�ECTUsYG�OWUV�EQPVKPWG�VQ�UWRRQTV�GOGTIKPI�OCTMGVU�VJTQWIJ�KPEGPVKXGU�
CPF�QWVTGCEJ�GHHQTVU��/QTG�VJCP�LWUV�EQQTFKPCVKPI�COQPI�CIGPEKGU�CPF�RTQXKFKPI�KPUVKVWVKQPCN�UWRRQTV�CU�
FGUETKDGF�CDQXG��YG�YKNN�UWEEGGF�KH�YG�VCEMNG�ENKOCVG�EJCPIG�HTQO�CNN�CPINGUsVJTQWIJ�TGIWNCVQT[�CPF�RQNKE[�
FGXGNQROGPV��VCTIGVGF�KPEGPVKXGU��CPF�GFWECVKQP�CPF�QWVTGCEJ�

Regulations and Programmatic Development
1WT�FGECFG�QH�ENKOCVG�NGCFGTUJKR�JCU�FGOQPUVTCVGF�VJCV�FGXGNQRKPI�OKVKICVKQP�UVTCVGIKGU�VJTQWIJ�C�RWDNKE�
RTQEGUU��YJGTG�CNN�UVCMGJQNFGTU�JCXG�C�XQKEG��NGCFU�VQ�GHHGEVKXG�CEVKQPU�VJCV�CFFTGUU�ENKOCVG�EJCPIG�CPF�[KGNF�
C�UGTKGU�QH�CFFKVKQPCN�GEQPQOKE�CPF�GPXKTQPOGPVCN�EQ�DGPGƂVU�VQ�VJG�5VCVG��#U�YG�KORNGOGPV�VJKU�5EQRKPI�
2NCP��5VCVG�CIGPEKGU�YKNN�EQPVKPWG�VQ�FGXGNQR�CPF�KORNGOGPV�PGY�CPF�GZKUVKPI�RTQITCOU��CU�FGUETKDGF�JGTGKP��
&WTKPI�CP[�TWNGOCMKPI�RTQEGUU��VJGTG�CTG�OCP[�QRRQTVWPKVKGU�HQT�DQVJ�KPHQTOCN�KPVGTCEVKQP�YKVJ�VGEJPKECN�
UVCHH�KP�OGGVKPIU�CPF�YQTMUJQRU��CPF�HQTOCN�KPVGTCEVKQP�CV�$QCTF�OGGVKPIU��%QOOKUUKQP�DWUKPGUU�OGGVKPIU��
OQPVJN[�RWDNKE�OGGVKPIU��CPF�QVJGTU��'CEJ�5VCVG�CIGPE[�YKNN�EQPUKFGT�CNN�KPHQTOCVKQP�CPF�UVCMGJQNFGT�KPRWV�
FWTKPI�VJG�TWNGOCMKPI�RTQEGUU��$CUGF�QP�VJKU�KPHQTOCVKQP��VJG�CIGPE[�OC[�OQFKH[�RTQRQUGF�OGCUWTGU�
VQ�TGƃGEV�VJG�UVCVWU�QH�VGEJPQNQIKECN�FGXGNQROGPV��VJG�EQUV�QH�VJG�OGCUWTG��VJG�EQUV�GHHGEVKXGPGUU�QH�VJG�
OGCUWTGU��CPF�QVJGT�HCEVQTU�DGHQTG�RTGUGPVKPI�VJGO�HQT�EQPUKFGTCVKQP�CPF�CFQRVKQP�
(WTVJGT��VQ�CEJKGXG�EQUV�GHHGEVKXG�)*)�TGFWEVKQPU��%CNKHQTPKC�5VCVG�CIGPEKGU�OWUV�EQPUKFGT�VJG�GPXKTQPOGPVCN�
KORCEV�QH�UOCNN�DWUKPGUUGU�CPF�RTQXKFG�OGEJCPKUOU�VQ�CUUKUV�DWUKPGUUGU�CU�)*)�TGFWEVKQP�OGCUWTGU�CTG�

Additional Documentation Attachment to Comment 2-F1 
Attachment C



105

KORNGOGPVGF��%#4$�RTQXKFGU�TGUQWTEGU�CPF�VKRU�HQT�UOCNN�DWUKPGUUGU�VQ�RTGXGPV�RQNNWVKQP��OKPKOK\G�YCUVG��
CPF�UCXG�GPGTI[�CPF�YCVGT�QP�CoolCalifornia.org��%CNKHQTPKCoU�UOCNN�DWUKPGUUGU�CPF�VJGKT�GORNQ[GGU�TGRTGUGPV�
C�XCNWCDNG�GEQPQOKE�TGUQWTEG�KP�VJG�5VCVG�CPF�pITGGPKPIq�GZKUVKPI�DWUKPGUUGU�KU�PQV�QPN[�CEJKGXCDNG��DWV�UGVU�
CP�GZCORNG�HQT�PGY�DWUKPGUUGU�YJKEJ�YKNN�RTQXG�UKIPKƂECPV�CU�%CNKHQTPKC�VTCPUKVKQPU�VQ�C�NQY�ECTDQP�UVCVG�
5VCVG�CIGPEKGU�EQPFWEV�GPXKTQPOGPVCN�CPF�GPXKTQPOGPVCN�LWUVKEG�CUUGUUOGPVU�QH�QWT�TGIWNCVQT[�CEVKQPU��
/CP[�QH�VJG�TGSWKTGOGPVU�KP�#$����QXGTNCR�YKVJ�VTCFKVKQPCN�CIGPE[�GXCNWCVKQPU��+P�CFQRVKPI�TGIWNCVKQPU�VQ�
KORNGOGPV�VJG�OGCUWTGU�TGEQOOGPFGF�KP�VJG�5EQRKPI�2NCP��QT�KPENWFKPI�KP�VJG�TGIWNCVKQPU�VJG�WUG�QH�OCTMGV�
DCUGF�EQORNKCPEG�OGEJCPKUOU�VQ�EQORN[�YKVJ�VJG�TGIWNCVKQPU��CIGPEKGU�YKNN�GPUWTG�VJCV�VJG�OGCUWTGU�JCXG�
WPFGTIQPG�VJG�CHQTGOGPVKQPGF�UETGGPKPIU�CPF�OGGV�VJG�TGSWKTGOGPVU�GUVCDNKUJGF�KP�%CNKHQTPKC�*GCNVJ�CPF�
5CHGV[�%QFG�5GEVKQP������
D�
�����CPF�5GEVKQP������
D�
�����

Incentive Programs
(KPCPEKCN�KPEGPVKXGU�CPF�FKTGEV�HWPFKPI�CTG�ETKVKECN�EQORQPGPVU�QH�VJG�5VCVGoU�ENKOCVG�HTCOGYQTM��+P�RCTVKEWNCT��
KPEGPVKXGU�CPF�HWPFKPI�CTG�PGEGUUCT[�VQ�UWRRQTV�)*)�GOKUUKQPU�TGFWEVKQPU�UVTCVGIKGU�HQT�RTKQTKV[�UGEVQTU��
UQWTEGU��CPF�VGEJPQNQIKGU��#NVJQWIJ�%CNKHQTPKC�JCU�C�PWODGT�QH�GZKUVKPI�KPEGPVKXG�RTQITCOU��CXCKNCDNG�
HWPFKPI�KU�NKOKVGF��+V�KU�ETKVKECN�VQ�VCTIGV�RWDNKE�KPXGUVOGPVU�GHƂEKGPVN[�CPF�KP�YC[U�VJCV�GPEQWTCIG�KPVGITCVGF��
U[UVGO�YKFG�UQNWVKQPU�VQ�RTQFWEG�FGGR�CPF�NCUVKPI�RWDNKE�DGPGƂVU��5KIPKƂECPV�KPXGUVOGPVU�QH�RTKXCVG�ECRKVCN��
UWRRQTVGF�D[�VCTIGVGF��RTKQTKV[�KPXGUVOGPVU�QH�RWDNKE�HWPFKPI��CTG�PGEGUUCT[�VQ�UECNG�FGRNQ[OGPV�CPF�VQ�
OCZKOK\G�DGPGƂVU��2WDNKE�KPXGUVOGPVU��KPENWFKPI�VJTQWIJ�FGEKUKQPU�TGNCVGF�VQ�5VCVG�RGPUKQP�HWPF�RQTVHQNKQU��
ECP�JGNR�KPEGPVKXK\G�GCTN[�CEVKQP�VQ�CEEGNGTCVG�OCTMGV�VTCPUKVKQP�VQ�ENGCPGT�VGEJPQNQIKGU�CPF�ENGCPGT�RTCEVKEGU��
YJKEJ�ECP�CNUQ�DG�UWRRQTVGF�D[�TGIWNCVQT[�OGCUWTGU�
/CP[�GZKUVKPI�5VCVG�HWPFKPI�RTQITCOU�YQTM�KP�VCPFGO�VQ�TGFWEG�GOKUUKQPU�HTQO�)*)U��ETKVGTKC�RQNNWVCPVU��
CPF�VQZKE�CKT�EQPVCOKPCPVU��CPF�CTG�JGNRKPI�VQ�HQUVGT�VJG�VTCPUKVKQP�VQ�C�ENGCP�GPGTI[�GEQPQO[�CPF�RTQVGEV�
CPF�OCPCIG�NCPF�HQT�ECTDQP�UGSWGUVTCVKQP��5VCVG�NCY��KPENWFKPI�5GPCVG�$KNN�����
&G�.GÏP��%JCRVGT������
5VCVWVGU�QH�������CPF�#UUGODN[�$KNN������
)QOG\��%JCRVGT������5VCVWVGU�QH�������CNUQ�TGSWKTGU�HQEWUGF�
KPXGUVOGPV�KP�NQY�KPEQOG�CPF�FKUCFXCPVCIGF�EQOOWPKVKGU�
6JG�5VCVG�YKNN�PGGF�VQ�EQPVKPWG�VQ�EQQTFKPCVG�CPF�WVKNK\G�HWPFKPI�UQWTEGU��UWEJ�CU�VJG�)TGGPJQWUG�)CU�
4GFWEVKQP�(WPF�
ECR�CPF�VTCFG�CWEVKQP�RTQEGGFU���VJG�#NVGTPCVKXG�CPF�4GPGYCDNG�(WGN�CPF�8GJKENG�
6GEJPQNQI[�2TQITCO�
#$�������'NGEVTKE�2TQITCO�+PXGUVOGPV�%JCTIG�
'2+%��2TQITCO��%CTN�/Q[GT�2TQITCO��
#KT�3WCNKV[�+ORTQXGOGPV�2TQITCO��CPF�2TQRQUKVKQP����VQ�GZRCPF�ENGCP�GPGTI[�KPXGUVOGPVU�KP�%CNKHQTPKC�CPF�
HWTVJGT�TGFWEG�)*)�CPF�ETKVGTKC�GOKUUKQPU��#FFKVKQPCNN[��RTQITCOU�KPENWFKPI�VJG�$KQGPGTI[�(GGF�+P�6CTKHH��
ETGCVGF�D[�5GPCVG�$KNN������
4WDKQ��%JCRVGT������5VCVWVGU�QH��������.QY�%CTDQP�(WGN�5VCPFCTF��%CR�CPF�6TCFG��
5GNH�)GPGTCVKQP�+PEGPVKXG�2TQITCO��(GFGTCN�4GPGYCDNG�(WGN�5VCPFCTF��WVKNKV[�KPEGPVKXGU�RWTUWCPV�VQ�#UUGODN[�
$KNN������
)CVVQ��%JCRVGT������5VCVWVGU�QH��������CPF�QVJGTU�RTQXKFG�KORQTVCPV�OCTMGV�UKIPCNU�CPF�RQVGPVKCN�
TGXGPWG�UVTGCOU�VQ�UWRRQTV�RTQLGEVU�VQ�TGFWEG�)*)�GOKUUKQPU�
6JGUG�RTQITCOU�TGRTGUGPV�LWUV�C�RQTVKQP�QH�VJG�QRRQTVWPKVKGU�VJCV�GZKUV�CV�VJG�HGFGTCN��5VCVG��CPF�NQECN�NGXGNU�
VQ�KPEGPVKXK\G�)*)�GOKUUKQPU�TGFWEVKQPU��6JG�CXCKNCDKNKV[�QH�FGFKECVGF�CPF�NQPI�NCUVKPI�HWPFKPI�UQWTEGU�KU�
ETKVKECN�VQ�JGNR�OGGV�VJG�5VCVGoU�ENKOCVG�QDLGEVKXGU�CPF�JGNR�RTQXKFG�EGTVCKPV[�CPF�CFFKVKQPCN�RCTVPGTUJKR�
QRRQTVWPKVKGU�CV�VJG�PCVKQPCN��5VCVG��6TKDCN��TGIKQPCN��CPF�NQECN�NGXGNU�HQT�HWTVJGT�KPXGUVKPI�KP�RTQLGEVU�VJCV�JCXG�
VJG�RQVGPVKCN�VQ�GZRCPF�KPXGUVOGPVU�KP�%CNKHQTPKCoU�ENGCP�GEQPQO[�CPF�HWTVJGT�TGFWEVKQPU�KP�)*)�GOKUUKQPU�

Public Education and Outreach E"orts
%CNKHQTPKC�5VCVG�CIGPEKGU�CTG�EQOOKVVGF�VQ�OGCPKPIHWN�QRRQTVWPKVKGU�HQT�RWDNKE�KPRWV�CPF�GHHGEVKXG�
GPICIGOGPV�YKVJ�UVCMGJQNFGTU�CPF�VJG�RWDNKE�VJTQWIJ�VJG�FGXGNQROGPV�QH�VJG�5EQRKPI�2NCP��CPF�CU�
OGCUWTGU�CTG�KORNGOGPVGF�VJTQWIJ�YQTMUJQRU��QVJGT�OGGVKPIU��CPF�VJTQWIJ�VJG�HQTOCN�TWNGOCMKPI�RTQEGUU��
#FFKVKQPCNN[��VJG�5VCVG�JCU�DTQCF�RWDNKE�GFWECVKQP�CPF�QWVTGCEJ�ECORCKIPU�VQ�UWRRQTV�OCTMGVU�HQT�MG[�
VGEJPQNQIKGU��NKMG�<'8U�CPF�GPGTI[�GHƂEKGPE[��CU�YGNN�CU�TGUQWTEGU�VQ�UWRRQTV�NQECN�CPF�XQNWPVCT[�CEVKQPU��UWEJ�
CU�CoolCalifornia.org.
+P�FGXGNQRKPI�VJKU�5EQRKPI�2NCP��VJGTG�JCU�DGGP�GZVGPUKXG�QWVTGCEJ�YKVJ�GPXKTQPOGPVCN�LWUVKEG�QTICPK\CVKQPU�
CPF�FKUCFXCPVCIGF�EQOOWPKVKGU��6JG�',#%�NCWPEJGF�C�EQOOWPKV[�GPICIGOGPV�RTQEGUU�UVCTVKPI�KP�,WN[�������
EQPFWEVKPI����EQOOWPKV[�OGGVKPIU�VJTQWIJQWV�VJG�5VCVG�CPF�EQNNGEVKPI�JWPFTGFU�QH�KPFKXKFWCN�EQOOGPVU��6Q�
GPJCPEG�VJG�GPICIGOGPV�QRRQTVWPKV[��%#4$�EQQTFKPCVGF�YKVJ�NQECN�IQXGTPOGPV�CIGPEKGU�CPF�UKUVGT�5VCVG�
CIGPEKGU�VQ�JQNF�EQNNCDQTCVKXG�FKUEWUUKQPU�YKVJ�NQECN�TGUKFGPVU�CDQWV�URGEKƂE�ENKOCVG�KUUWGU�VJCV�KORCEV�VJGKT�
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NKXGU��6JKU�GHHQTV�YCU�YGNN�TGEGKXGF�CPF�CVVGPFGF�D[�NQECN�EQOOWPKV[�TGUKFGPVU�CPF�KPKVKCVGF�C�PGY�EQOOWPKV[�
GPICIGOGPV�GPFGCXQT�HQT�%#4$��4GEQIPK\KPI�VJG�XCNWG�QH�VJG�KPRWV�TGEGKXGF�CPF�VJG�QRRQTVWPKV[�VQ�RTGUGPV�
%CNKHQTPKCoU�ENKOCVG�UVTCVGI[�VQ�EQOOWPKVKGU�CETQUU�VJG�5VCVG��%#4$�KPVGPFU�VQ�EQPVKPWG�VJKU�EQOOWPKV[�
KPXQNXGOGPV�VQ�IGPGTCVG�CYCTGPGUU�CDQWV�%CNKHQTPKCoU�ENKOCVG�UVTCVGI[�CPF�DG�TGURQPUKXG�VQ�URGEKƂE�
EQOOWPKV[�PGGFU�CU�ENKOCVG�RTQITCOU�CTG�KORNGOGPVGF�

Conclusion

6JKU�5EQRKPI�2NCP�EQPVKPWGU�OQTG�VJCP�C�JCNH�EGPVWT[�QH�%CNKHQTPKCoU�PCVKQP�NGCFKPI�GHHQTVU�VQ�ENGCP�QWT�CKT��QWT�
YCVGT�CPF�KORTQXG�VJG�GPXKTQPOGPV��$WV��ENKOCVG�EJCPIG�RQUGU�C�EJCNNGPIG�QH�WPRTGEGFGPVGF�RTQRQTVKQPU�
VJCV�YKNN��KP�QPG�YC[�QT�CPQVJGT��KORCEV�CNN�%CNKHQTPKCPU�YJGVJGT�VJG[�CTG�EKV[�FYGNNGTU�KP�.QU�#PIGNGU��5CP�
&KGIQ�QT�5CP�(TCPEKUEQ��HCTOGTU�KP�5CNKPCU�QT�VJG�%GPVTCN�8CNNG[��QT�VJG�OKNNKQPU�QH�%CNKHQTPKCPU�YJQ�NKXG�KP�VJG�
5KGTTC�QT�KP�VJG�FGUGTV�CTGCU�
6JKU�KU�VJG�5VCVGoU�ENKOCVG�CEVKQP�RNCP��CPF�KP�C�XGT[�TGCN�UGPUG�KV�DGNQPIU�VQ�CNN�VJQUG�%CNKHQTPKCPU�YJQ�CTG�
HGGNKPI��CPF�YKNN�EQPVKPWG�VQ�HGGN��VJG�KORCEVU�QH�ENKOCVG�EJCPIG��%CNKHQTPKCPU�YCPV�VQ�UGG�EQPVKPWGF�GHHGEVKXG�
CEVKQP�VJCV�CFFTGUUGU�ENKOCVG�EJCPIG�CPF�DGPGƂVU�%CNKHQTPKC�s�VJKU�2NCP�TGURQPFU�VQ�DQVJ�QH�VJGUG�IQCNU��6JG�
2NCP�YCU�FGXGNQRGF�D[�VJG�EQQTFKPCVGF�EQPUGPUWU�QH�5VCVG�CIGPEKGU��DWV�KV�KU�TGCNN[�%CNKHQTPKCoU�2NCP��DGECWUG�
QXGT�VJG�EQOKPI�FGECFGU�VJG�CRRTQCEJGU�KP�VJKU�FQEWOGPV�YKNN�DG�ECTTKGF�QWV�D[�CNN�QH�WU�
+P�VJKU�5EQRKPI�2NCP��GXGT[�UGEVQT�KP�QWT�VJTKXKPI�GEQPQO[�RNC[U�C�ETWEKCN�TQNG��6TKDGU��EKVKGU��CPF�NQECN�
IQXGTPOGPVU�CTG�CNTGCF[�TKUKPI�VQ�VJG�EJCNNGPIG��CPF�YKNN�RNC[�KPETGCUKPIN[�KORQTVCPV�TQNGU�YKVJ�GXGT[VJKPI�HTQO�
NQY�ECTDQP�CPF�ENGCPGT�VTCPUKV��VQ�OQTG�YCNMCDNG�UVTGGVU�CPF�VJG�FGXGNQROGPV�QH�XKDTCPV�WTDCP�EQOOWPKVKGU�
9G�YKNN�UGG�C�TGOCTMCDNG�VTCPUHQTOCVKQP�QH�JQY�YG�OQXG�VJTQWIJQWV�VJG�UVCVG��CYC[�HTQO�ECTU�VJCV�DWTP�
HQUUKN�HWGNU�VQ�ENGCPGT��GNGEVTKE�ECTU�VJCV�YKNN��KP�UQOG�ECUGU��GXGP�FTKXG�VJGOUGNXGU��(TGKIJV�YKNN�DG�OQXGF�
CTQWPF�VJG�UVCVG�D[�VTWEMU�VJCV�CTG�XCUVN[�ENGCPGT�VJCP�VJQUG�QP�VJG�TQCF�PQY��YKVJ�QWT�RQTVU�OQXKPI�VQYCTFU�
\GTQ��CPF�PGCT�\GTQ�GOKUUKQPU�VGEJPQNQIKGU��6JG�JGCXKN[�VTCXGNGF�.QU�#PIGNGU�5CP�(TCPEKUEQ�EQTTKFQT�YKNN�DG�
UGTXKEGF�D[�EQOHQTVCDNG��ENGCP�CPF�CHHQTFCDNG�JKIJ�URGGF�TCKN�
+P�CFFKVKQP�VQ�TGFWEKPI�)*)U��VJGUG�GHHQTVU�YKNN�UNCUJ�RQNNWVKQP�PQY�ETGCVGF�HTQO�WUKPI�ICUQNKPG�CPF�FKGUGN�
HWGN�UVCVGYKFG��YKVJ�VJG�ITGCVGUV�DGPGƂVU�IQKPI�VQ�VJG�FKUCFXCPVCIGF�EQOOWPKVKGU�QH�QWT�UVCVG�YJKEJ�CTG�
UQ�QHVGP�NQECVGF�CFLCEGPV�VQ�RQTVU��TCKN[CTFU��HTGKIJV�FKUVTKDWVKQP�EGPVGTU�CPF�HTGGYC[U��#PF��VJCPMU�VQ�VJG�
EQPVKPWGF�KPXGUVOGPV�QH�RTQEGGFU�HTQO�VJG�%CR�CPF�6TCFG�2TQITCO�KP�VJGUG�UCOG�EQOOWPKVKGU��YG�ECP�
EQPVKPWG�VQ�YQTM�QP�DTKPIKPI�VJG�DGPGƂVU�QH�ENGCP�VGEJPQNQI[�s�YJGVJGT�GNGEVTKE�ECTU�QT�UQNCT�TQQHU�s�VQ�VJQUG�
KP�QWT�UVCVG�YJQ�PGGF�VJGO�VJG�OQUV�
%NKOCVG�EJCPIG�RTGUGPVU�WU�YKVJ�WPRTGEGFGPVGF�EJCNNGPIGU�s�EJCNNGPIGU�VJCV�ECPPQV�DG�OGV�YKVJ�VTCFKVKQPCN�YC[U�
QH�VJKPMKPI�QT�EQPXGPVKQPCN�UQNWVKQPU��#U�)QXGTPQT�$TQYP�JCU�TGEQIPK\GF��OGGVKPI�VJGUG�EJCNNGPIGU�YKNN�TGSWKTG�
pEQWTCIG��ETGCVKXKV[�CPF�DQNFPGUU�q�6JG�NCUV�VGP�[GCTU�RTQXGF�VQ�QWTUGNXGU��CPF�VJG�YQTNF��VJCV�%CNKHQTPKCPU�
TGEQIPK\G�VJG�FCPIGT�QH�ENKOCVG�EJCPIG��+V�JCU�CNUQ�FGOQPUVTCVGF�VJCV�FGXGNQRKPI�OKVKICVKQP�UVTCVGIKGU�VJTQWIJ�
C�RWDNKE�RTQEGUU�YJGTG�CNN�UVCMGJQNFGTU�JCXG�C�XQKEG�NGCFU�VQ�GHHGEVKXG�CEVKQPU�VJCV�CFFTGUU�ENKOCVG�EJCPIG�YJKNG�
[KGNFKPI�C�UGTKGU�QH�EQ�DGPGƂVU�VQ�VJG�UVCVG��6JKU�5EQRKPI�2NCP�DWKNFU�QP�VJQUG�GCTN[�UVGRU�CPF�OQXGU�KPVQ�C�PGY�
EJCRVGT�VJCV�YKNN�FGNKXGT�C�VJTKXKPI�GEQPQO[�CPF�C�ENGCP�GPXKTQPOGPV�VQ�QWT�EJKNFTGP�CPF�ITCPFEJKNFTGP��+V�KU�C�
EQOOKVOGPV�VQ�VJG�HWVWTG��DWV�KV�DGIKPU�VQFC[�D[�OQXKPI�HQTYCTF�YKVJ�VJG�RQNKEKGU�KP�VJKU�2NCP�

eduCation and environment initiative
6JG�%CNKHQTPKC�'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�
%CN'2#���VJG�%CNKHQTPKC�
&GRCTVOGPV�QH�'FWECVKQP��CPF�VJG�%CNKHQTPKC�0CVWTCN�4GUQWTEGU�#IGPE[�
JCXG�FGXGNQRGF�CP�GPXKTQPOGPVCN�EWTTKEWNWO�VJCV�KU�DGKPI�VCWIJV�KP�OQTG�
VJCP�JCNH�QH�%CNKHQTPKCoU�UEJQQN�FKUVTKEVU��6JG��ĚƵĐĂƟŽŶ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚ�
/ŶŝƟĂƟǀĞ�
''+��RTQXKFGU�%CNKHQTPKCoU�VGCEJGTU�YKVJ�VQQNU�VQ�GFWECVG�UVWFGPVU�
CDQWV�VJG�PCVWTCN�GPXKTQPOGPV�CPF�JQY�GXGT[FC[�EJQKEGU�ECP�KORTQXG�QWT�
RNCPGV�CPF�UCXG�OQPG[�
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ABBREVIATIONS

AB #UUGODN[�$KNN

AC CKT�EQPFKVKQPKPI

AEO #PPWCN�'PGTI[�1WVNQQM

AHSC #HHQTFCDNG�*QWUKPI�CPF�5WUVCKPCDNG�%QOOWPKVKGU

ARFVTP #NVGTPCVKXG�CPF�4GPGYCDNG�(WGN�CPF�8GJKENG�6GEJPQNQI[�2TQITCO

BARCT DGUV�CXCKNCDNG�TGVTQƂV�EQPVTQN�VGEJPQNQI[

BAU DWUKPGUU�CU�WUWCN

BC $TKVKUJ�%QNWODKC

BEV $CVVGT[�GNGEVTKE�XGJKENG

CARB %CNKHQTPKC�#KT�4GUQWTEGU�$QCTF

CAISO %CNKHQTPKC�+PFGRGPFGPV�5[UVGO�1RGTCVQT

CalEPA %CNKHQTPKC�'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[

CALGreen %CNKHQTPKC�)TGGP�$WKNFKPI�5VCPFCTFU

CalPERS %CNKHQTPKC�2WDNKE�'ORNQ[GGUo�4GVKTGOGPV�5[UVGO

CalSTA %CNKHQTPKC�5VCVG�6TCPURQTVCVKQP�#IGPE[

CalSTRS %CNKHQTPKC�5VCVG�6GCEJGTUo�4GVKTGOGPV�5[UVGO�

CAP %NKOCVG�#EVKQP�2NCP

CARE %CNKHQTPKC�#NVGTPCVG�4CVGU�HQT�'PGTI[�2TQITCO�

CDFA %CNKHQTPKC�&GRCTVOGPV�QH�(QQF�CPF�#ITKEWNVWTG

CDPH %CNKHQTPKC�&GRCTVOGPV�QH�2WDNKE�*GCNVJ

CEC %CNKHQTPKC�'PGTI[�%QOOKUUKQP

CEQA %CNKHQTPKC�'PXKTQPOGPVCN�3WCNKV[�#EV

CFT %NGCP�(WGNU�CPF�6GEJPQNQI[

CH4
/GVJCPG

CI ECTDQP�KPVGPUKV[

CNRA %CNKHQTPKC�0CVWTCN�4GUQWTEGU�#IGPE[

CO2
ECTDQP�FKQZKFG

CO2e ECTDQP�FKQZKFG�GSWKXCNGPV

COPD EJTQPKE�QDUVTWEVKXG�RWNOQPCT[�FKUGCUG

CPUC %CNKHQTPKC�2WDNKE�7VKNKVKGU�%QOOKUUKQP

CSI %CNKHQTPKC�5QNCT�+PKVKCVKXG

dge FKGUGN�ICNNQP�GSWKXCNGPV

DWR %CNKHQTPKC�&GRCTVOGPV�QH�9CVGT�4GUQWTEGU

EA 'PXKTQPOGPVCN�#PCN[UKU

EEI 'FWECVKQP�CPF�'PXKTQPOGPV�+PKVKCVKXG

EIR 'PXKTQPOGPVCN�+ORCEV�4GRQTV

EJAC 'PXKTQPOGPVCN�,WUVKEG�#FXKUQT[�%QOOKVVGG
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EO 'ZGEWVKXG�1TFGT

EPIC 'NGEVTKE�2TQITCO�+PXGUVOGPV�%JCTIG�2TQITCO

F-gases ƃWQTKPCVGF�ICUGU�

FCEV (WGN�EGNN�GNGEVTKE�XGJKENG

FERA (COKN[�'NGEVTKE�4CVG�#UUKUVCPEG

GCF )QXGTPQTUo�%NKOCVG�CPF�(QTGUVU�6CUM�(QTEG

GDP ITQUU�FQOGUVKE�RTQFWEV

GGRF )TGGPJQWUG�)CU�4GFWEVKQP�(WPF

GHG ITGGPJQWUG�ICU

GoBiz )QXGTPQToU�1HƂEG�QH�$WUKPGUU�CPF�'EQPQOKE�&GXGNQROGPV

GWP INQDCN�YCTOKPI�RQVGPVKCN

HCD %CNKHQTPKC�&GRCTVOGPV�QH�*QWUKPI�CPF�%QOOWPKV[�&GXGNQROGPV

HFC *[FTQƃWQTQECTDQP

HVAC JGCVKPI��XGPVKNCVKQP�CPF�CKT�EQPFKVKQPKPI

ICAP +PVGTPCVKQPCN�%CTDQP�#EVKQP�2CTVPGTUJKR

IEPR +PVGITCVGF�'PGTI[�2QNKE[�4GRQTV

IOU KPXGUVQT�QYPGF�WVKNKV[

IPCC 7PKVGF�0CVKQPU�+PVGTIQXGTPOGPVCN�2CPGN�QP�%NKOCVG�%JCPIG

IRP KPVGITCVGF�TGUQWTEG�RNCP

IWG +PVGTCIGPE[�9QTMKPI�)TQWR�QP�VJG�5QEKCN�%QUV�QH�)TGGPJQWUG�)CUGU

LCFS .QY�%CTDQP�(WGN�5VCPFCTF

LCTOP .QY�%CTDQP�6TCPUKV�1RGTCVKQPU�2TQITCO

LDV NKIJV�FWV[�XGJKENG

LED NKIJV�GOKVVKPI�FKQFG

LIWP .QY�+PEQOG�9GCVJGTK\CVKQP�2TQITCO

LOS NGXGN�QH�UGTXKEG

MMTCO2e OKNNKQP�OGVTKE�VQPU�QH�ECTDQP�FKQZKFG�GSWKXCNGPV

MOU OGOQTCPFWO�QH�WPFGTUVCPFKPI

MPO OGVTQRQNKVCP�RNCPPKPI�QTICPK\CVKQP

MRR 4GIWNCVKQP�HQT�VJG�/CPFCVQT[�4GRQTVKPI�QH�)*)�'OKUUKQPU

MTCO2
OGVTKE�VQPU�QH�ECTDQP�FKQZKFG

MW /GICYCVV

N2O PKVTQWU�QZKFG

NAICS 0QTVJ�#OGTKECP�+PFWUVT[�%NCUUKƂECVKQP�5[UVGO

NEM 0GV�'PGTI[�/GVGTKPI

NF3
PKVTQIGP�VTKƃWQTKFG

NOX
PKVTQIGP�QZKFG

NZE PGCT�\GTQ�GOKUUKQP

OEHHA 1HƂEG�QH�'PXKTQPOGPVCN�*GCNVJ�*C\CTF�#UUGUUOGPV

OPR )QXGTPQToU�1HƂEG�QH�2NCPPKPI�CPF�4GUGCTEJ

Additional Documentation Attachment to Comment 2-F1 
Attachment C



109

PEV RNWI�KP�GNGEVTKE�XGJKENG

PHEV 2NWI�KP�J[DTKF�GNGEVTKE�XGJKENG

PFC 2GTƃWQTQECTDQP

PM RCTVKEWNCVG�OCVVGT

PM2.5
ƂPG�RCTVKEWNCVG�OCVVGT

PMR 2CTVPGTUJKR�HQT�/CTMGV�4GCFKPGUU

REMI 4GIKQPCN�'EQPQOKE�/QFGNU��+PE�

RES-BCT 4GPGYCDNG�'PGTI[�$KNN�%TGFKV

RNG TGPGYCDNG�PCVWTCN�ICU

RPS TGPGYCDNG�RQTVHQNKQ�UVCPFCTF

RTP TGIKQPCN�VTCPURQTVCVKQP�RNCP

SB 5GPCVG�DKNN

SCS 5WUVCKPCDNG�%QOOWPKVKGU�5VTCVGIKGU

SC-CO2
UQEKCN�EQUV�QH�ECTDQP

SF6
UWNHWT�JGZCƃWQTKFG

SGC 5VTCVGIKE�)TQYVJ�%QWPEKN

SGIP 5GNH�)GPGTCVKQP�+PEGPVKXG�2TQITCO

SLCP 5JQTV�NKXGF�ENKOCVG�RQNNWVCPV

SWRCB 5VCVG�9CVGT�4GUQWTEGU�%QPVTQN�$QCTF

TBD to be determined

TCU 6TCPURQTVCVKQP�%QOOWPKECVKQPU�CPF�7VKNKVKGU

TIRCP 6TCPUKV�CPF�+PVGTEKV[�4CKN�%CRKVCN�2TQITCO

UCLA 7PKXGTUKV[�QH�%CNKHQTPKC��.QU�#PIGNGU

UHI WTDCP�JGCV�KUNCPF

UIC +PVGTPCVKQPCN�7PKQP�QH�4CKNYC[U

UNFCCC 7PKVGF�0CVKQPU�(TCOGYQTM�%QPXGPVKQP�QP�%NKOCVG�%JCPIG

USDA 7�5��&GRCTVOGPV�QH�#ITKEWNVWTG

U.S. EPA 7PKVGF�5VCVGU�'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[

VMT XGJKENG�OKNGU�VTCXGNGF

WWTP YCUVG�YCVGT�VTGCVOGPV�RNCPV

ZE \GTQ�GOKUUKQP

ZEV \GTQ�GOKUUKQP�XGJKENGU
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REDUCE “SUPER POLLUTANTS” 
40% reduction in methane and HFCs

CLEAN ENERGY
At least 50% renewable electricity

CLEAN TRANSIT
100% of new buses 
are zero-emission

Double energy efficiency in existing buildings

CLEAN CARS
Over 4 million affordable 
electric cars on the road

High density, transit-oriented housing

Walkable & bikable communities

On-road oil demand 
reduced by half

CLEAN FUELS
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AB-398 California Global Warming Solutions Act of 2006: market-based compliance mechanisms: fire prevention
fees: sales and use tax manufacturing exemption. (2017-2018)

Assembly Bill No. 398

CHAPTER 135

An act to amend, repeal, and add Sections 38501, 38562, and 38594 of, and to add and repeal Sections
38505.5, 38590.1, 38591.1, 38591.2, 38591.3, 38592.5, and 38592.6 of, the Health and Safety Code,
to add Section 4213.05 to, to add Article 3 (commencing with Section 4229) to Chapter 1.5 of Part 2 of
Division 4 of, and to repeal Chapter 1.5 (commencing with Section 4210) of Part 2 of Division 4 of, the
Public Resources Code, and to amend Section 6377.1 of the Revenue and Taxation Code, relating to

public resources, and declaring the urgency thereof, to take effect immediately.

[ Approved by Governor  July 25, 2017. Filed with Secretary of State  July 25, 2017. ]

LEGISLATIVE COUNSEL'S DIGEST

AB 398, Eduardo Garcia. California Global Warming Solutions Act of 2006: market-based compliance
mechanisms: fire prevention fees: sales and use tax manufacturing exemption.

(1) The California Global Warming Solutions Act of 2006 establishes the State Air Resources Board as the state
agency responsible for monitoring and regulating sources emitting greenhouse gases. The act requires the state
board to approve a statewide greenhouse gas emissions limit equivalent to the statewide greenhouse gas
emissions level in 1990 to be achieved by 2020 and to ensure that statewide greenhouse gas emissions are
reduced to at least 40% below the 1990 level by 2030. The act authorizes the state board to include the use of
market-based compliance mechanisms.

The act requires the state board to prepare and approve a scoping plan for achieving the maximum
technologically feasible and cost-effective reductions in greenhouse gas emissions and to update the scoping
plan at least once every 5 years.

The act authorizes the state board to adopt a regulation that establishes a system of market-based declining
annual aggregate emissions limits for sources or categories of sources that emit greenhouse gases, applicable
from January 1, 2012, to December 31, 2020, inclusive, as specified.

This bill would require the state board, no later than January 1, 2018, to update the scoping plan, as specified.
The bill would require all greenhouse gas rules and regulations adopted by the state board to be consistent with
the scoping plan.

This bill would, until January 1, 2031, extend the applicability of a regulation that establishes a system of
market-based declining annual aggregate emissions limits for sources or categories of sources that emit
greenhouse gases to December 31, 2030.

This bill would, until January 1, 2031, require the state board to include specified price ceilings, price
containment points, offset credit compliance limits, and industry assistance factors for allowance allocation as
part of a regulation that establishes a system of market-based declining annual aggregate emissions limits for

Home Bill Information California Law Publications Other Resources My Subscriptions My Favorites

Additional Documentation Attachment to Comment 2-F1 
Attachment D

http://www.facebook.com/sharer.php?u=http%3A//leginfo.legislature.ca.gov%3A443/faces/billNavClient.xhtml%3Fbill_id=201720180AB398&t=20172018AB-398&
http://twitter.com/home?status=20172018AB-398%20http://leginfo.legislature.ca.gov:443/faces/billNavClient.xhtml?bill_id=201720180AB398&


sources or categories of sources that emit greenhouse gases from January 1, 2021, to December 31, 2030,
inclusive. The bill, until January 1, 2031, additionally would require the state board to develop approaches to
increase offset projects in the state and to make specified reports to the Legislature as part of that regulation.

This bill would, until January 1, 2031, establish the Compliance Offsets Protocol Task Force, with a specified
membership, to provide guidance to the state board in approving new offset protocols for a market-based
compliance mechanism for the purposes of increasing offset projects with direct environmental benefits in the
state while prioritizing disadvantaged communities, Native American or tribal lands, and rural and agricultural
regions.

This bill would, until January 1, 2031, establish the Independent Emissions Market Advisory Committee with a
specified membership and would require the advisory committee to at least annually hold a public meeting and
report to both the state board and the Joint Legislative Committee on Climate Change Policies on the
environmental and economic performance of a specified market-based compliance mechanism and other relevant
climate policies.

This bill would, until January 1, 2031, require the California Workforce Development Board, in consultation with
the state board, to submit a specified report to the Legislature, no later than January 1, 2019, on the need for
increased education, career technical education, job training, and workforce development resources or capacity
to help industry, workers, and communities transition to economic and labor-market changes related to specified
statewide greenhouse gas emissions reduction goals.

This bill would, until January 1, 2031, require the Legislative Analyst’s Office to annually report to the Legislature
on the economic impacts and benefits of specified greenhouse gas emissions targets.

(2) Existing law requires all moneys, except for fines and penalties, collected by the state board as part of a
market-based compliance mechanism to be deposited in the Greenhouse Gas Reduction Fund and to be available
upon appropriation. Existing law continuously appropriates 60% of the annual proceeds of the fund for transit,
affordable housing, sustainable communities, and high-speed rail purposes.

This bill would declare the intent of the Legislature that moneys collected pursuant to the market-based
compliance mechanism be appropriated in accordance with a specified order of priorities.

(3) Existing law provides that the California Global Warming Solutions Act of 2006 does not limit or expand the
existing authority of air pollution control and air quality management districts.

This bill instead would, until January 1, 2031, prohibit an air district from adopting or implementing an emission
reduction rule for carbon dioxide from stationary sources that are also subject to a specified market-based
compliance mechanism.

(4) Existing law provides that the state has the primary financial responsibility for preventing and suppressing
fires in areas that the State Board of Forestry and Fire Protection has determined are state responsibility areas,
as defined. Existing law requires that a fire prevention fee be charged on each habitable structure on a parcel
that is within a state responsibility area, to be used for specified fire prevention activities.

This bill, until January 1, 2031, would suspend the fire prevention fee. The bill would declare that it is the intent
of the Legislature that moneys derived from the auction or sale of allowances pursuant to the market-based
compliance mechanism described under (1) replace the fire prevention fee to continue the funding of the fire
prevention activities. The bill would repeal those provisions requiring the payment of the fire prevention fee on
January 1, 2031.

(5) Existing law, commencing July 1, 2017, provides that the California Department of Tax and Fee
Administration is responsible for the administration of the Sales and Use Tax Law, which was previously
administered by the State Board of Equalization.

Existing sales and use tax laws impose taxes on retailers measured by the gross receipts from the sale of
tangible personal property sold at retail in this state, or on the storage, use, or other consumption in this state of
tangible personal property purchased from a retailer for storage, use, or other consumption in this state, and
provide various exemptions from those taxes.

Existing law exempts from those taxes, on and after July 1, 2014, and before July 1, 2022, the gross receipts
from the sale of, and the storage, use, or other consumption of, qualified tangible personal property purchased
by a qualified person for use primarily in manufacturing, processing, refining, fabricating, or recycling of tangible
personal property, as specified; qualified tangible personal property purchased for use by a qualified person to
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be used primarily in research and development, as provided; qualified tangible personal property purchased for
use by a qualified person to be used primarily to maintain, repair, measure, or test any qualified tangible
personal property, as provided; and qualified tangible personal property purchased by a contractor purchasing
that property for use in the performance of a construction contract for the qualified person, that will use that
property as an integral part of specified processes.

This bill would, on and after July 1, 2014, and before July 1, 2030, additionally exempt from those taxes
qualified tangible personal property purchased for use by a qualified person to be used primarily in the
generation or production, as defined, or storage and distribution, as defined, of electric power or purchased for
use by a contractor for the qualified person, as specified. The bill, on and after January 1, 2018, and until July 1,
2030, would also exempt from those taxes special purpose buildings and foundations used for the generation or
production or storage and distribution of electric power. The bill, on and after January 1, 2018, and until July 1,
2030, would expand the definition of qualified person to include, among others, a person primarily engaged in
the business of electric power generation.

Under existing law, no later than each March 1 next following a calendar year for which these provisions provide
an exemption, the California Department of Tax and Fee Administration is required to provide to the Joint
Legislative Budget Committee a report of the total dollar amount of exemptions taken for the immediately
preceding calendar year.

This bill would require the department to also provide that exemption report to the Department of Finance. The
bill would require the total dollar amount, as reported by the department, with the concurrence of the
Department of Finance, to be transferred from the Greenhouse Gas Reduction Fund to the General Fund, as
provided.

This bill would also make various nonsubstantive and conforming changes and would repeal this exemption on
January 1, 2031.

(6) This bill would declare that it is to take effect immediately as an urgency statute.

Vote: 2/3   Appropriation: no   Fiscal Committee: yes   Local Program: no  

THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:

SECTION 1. Section 38501 of the Health and Safety Code is amended to read:

38501. The Legislature finds and declares all of the following:

(a) Global warming poses a serious threat to the economic well-being, public health, natural resources, and the
environment of California. The potential adverse impacts of global warming include the exacerbation of air
quality problems, a reduction in the quality and supply of water to the state from the Sierra snowpack, a rise in
sea levels resulting in the displacement of thousands of coastal businesses and residences, damage to marine
ecosystems and the natural environment, and an increase in the incidences of infectious diseases, asthma, and
other human health-related problems.

(b) Global warming will have detrimental effects on some of California’s largest industries, including agriculture,
wine, tourism, skiing, recreational and commercial fishing, and forestry. It will also increase the strain on
electricity supplies necessary to meet the demand for summer air-conditioning in the hottest parts of the state.

(c) California has long been a national and international leader on energy conservation and environmental
stewardship efforts, including the areas of air quality protections, energy efficiency requirements, renewable
energy standards, natural resource conservation, and greenhouse gas emission standards for passenger
vehicles. The program established by this division will continue this tradition of environmental leadership by
placing California at the forefront of national and international efforts to reduce emissions of greenhouse gases.

(d) National and international actions are necessary to fully address the issue of global warming. However,
action taken by California to reduce emissions of greenhouse gases will have far-reaching effects by encouraging
other states, the federal government, and other countries to act.

(e) By exercising a global leadership role, California will also position its economy, technology centers, financial
institutions, and businesses to benefit from national and international efforts to reduce emissions of greenhouse
gases. More importantly, investing in the development of innovative and pioneering technologies will assist
California in achieving statewide greenhouse gas emissions targets established by this division and will provide
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an opportunity for the state to take a global economic and technological leadership role in reducing emissions of
greenhouse gases.

(f) It is the intent of the Legislature that the State Air Resources Board coordinate with state agencies, as well as
consult with the environmental justice community, industry sectors, business groups, academic institutions,
environmental organizations, and other stakeholders in implementing this division.

(g) It is the intent of the Legislature that the State Air Resources Board consult with the Public Utilities
Commission in the development of emissions reduction measures, including limits on emissions of greenhouse
gases applied to electricity and natural gas providers regulated by the Public Utilities Commission in order to
ensure that electricity and natural gas providers are not required to meet duplicative or inconsistent regulatory
requirements.

(h) It is the intent of the Legislature that the State Air Resources Board design emissions reduction measures to
meet the statewide emissions limits for greenhouse gases established pursuant to this division in a manner that
minimizes costs and maximizes benefits for California’s economy, improves and modernizes California’s energy
infrastructure and maintains electric system reliability, maximizes additional environmental and economic
cobenefits for California, and complements the state’s efforts to improve air quality.

(i) It is the intent of the Legislature that the State Air Resources Board extend the market-based compliance
mechanism adopted pursuant to subdivision (c) of Section 38562 from January 1, 2021, to December 31, 2030,
inclusive, in a manner that effectively reduces greenhouse gas emissions; minimizes any adverse impacts on
state consumers, businesses, and the economy; and continues elements of the current program that protect
state utility ratepayers.

(j) It is the intent of the Legislature that the Climate Action Team established by the Governor to coordinate the
efforts set forth under Executive Order S-3-05 continue its role in coordinating overall climate policy.

(k) This section shall remain in effect only until January 1, 2031, and as of that date is repealed.

SEC. 2. Section 38501 is added to the Health and Safety Code, to read:

38501. (a) Global warming poses a serious threat to the economic well-being, public health, natural resources,
and the environment of California. The potential adverse impacts of global warming include the exacerbation of
air quality problems, a reduction in the quality and supply of water to the state from the Sierra snowpack, a rise
in sea levels resulting in the displacement of thousands of coastal businesses and residences, damage to marine
ecosystems and the natural environment, and an increase in the incidences of infectious diseases, asthma, and
other human health-related problems.

(b) Global warming will have detrimental effects on some of California’s largest industries, including agriculture,
wine, tourism, skiing, recreational and commercial fishing, and forestry. It will also increase the strain on
electricity supplies necessary to meet the demand for summer air-conditioning in the hottest parts of the state.

(c) California has long been a national and international leader on energy conservation and environmental
stewardship efforts, including the areas of air quality protections, energy efficiency requirements, renewable
energy standards, natural resource conservation, and greenhouse gas emission standards for passenger
vehicles. The program established by this division will continue this tradition of environmental leadership by
placing California at the forefront of national and international efforts to reduce emissions of greenhouse gases.

(d) National and international actions are necessary to fully address the issue of global warming. However,
action taken by California to reduce emissions of greenhouse gases will have far-reaching effects by encouraging
other states, the federal government, and other countries to act.

(e) By exercising a global leadership role, California will also position its economy, technology centers, financial
institutions, and businesses to benefit from national and international efforts to reduce emissions of greenhouse
gases. More importantly, investing in the development of innovative and pioneering technologies will assist
California in achieving the 2020 statewide limit on emissions of greenhouse gases established by this division
and will provide an opportunity for the state to take a global economic and technological leadership role in
reducing emissions of greenhouse gases.

(f) It is the intent of the Legislature that the State Air Resources Board coordinate with state agencies, as well as
consult with the environmental justice community, industry sectors, business groups, academic institutions,
environmental organizations, and other stakeholders in implementing this division.
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(g) It is the intent of the Legislature that the State Air Resources Board consult with the Public Utilities
Commission in the development of emissions reduction measures, including limits on emissions of greenhouse
gases applied to electricity and natural gas providers regulated by the Public Utilities Commission in order to
ensure that electricity and natural gas providers are not required to meet duplicative or inconsistent regulatory
requirements.

(h) It is the intent of the Legislature that the State Air Resources Board design emissions reduction measures to
meet the statewide emissions limits for greenhouse gases established pursuant to this division in a manner that
minimizes costs and maximizes benefits for California’s economy, improves and modernizes California’s energy
infrastructure and maintains electric system reliability, maximizes additional environmental and economic
cobenefits for California, and complements the state’s efforts to improve air quality.

(i) It is the intent of the Legislature that the Climate Action Team established by the Governor to coordinate the
efforts set forth under Executive Order S-3-05 continue its role in coordinating overall climate policy.

(j) This section shall become operative on January 1, 2031.

SEC. 3. Section 38505.5 is added to the Health and Safety Code, to read:

38505.5. (a) “District” has the same meaning as in Section 39025.

(b) This section shall remain in effect only until January 1, 2031, and as of that date is repealed.

SEC. 4. Section 38562 of the Health and Safety Code is amended to read:

38562. (a) On or before January 1, 2011, the state board shall adopt greenhouse gas emissions limits and
emissions reduction measures by regulation to achieve the maximum technologically feasible and cost-effective
reductions in greenhouse gas emissions in furtherance of achieving the statewide greenhouse gas emissions
limit, to become operative beginning on January 1, 2012.

(b) In adopting regulations pursuant to this section and Part 5 (commencing with Section 38570), to the extent
feasible and in furtherance of achieving the statewide greenhouse gas emissions limit, the state board shall do all
of the following:

(1) Design the regulations, including distribution of emissions allowances where appropriate, in a manner that is
equitable, seeks to minimize costs and maximize the total benefits to California, and encourages early action to
reduce greenhouse gas emissions.

(2) Ensure that activities undertaken to comply with the regulations do not disproportionately impact low-income
communities.

(3) Ensure that entities that have voluntarily reduced their greenhouse gas emissions prior to the
implementation of this section receive appropriate credit for early voluntary reductions.

(4) Ensure that activities undertaken pursuant to the regulations complement, and do not interfere with, efforts
to achieve and maintain federal and state ambient air quality standards and to reduce toxic air contaminant
emissions.

(5) Consider cost-effectiveness of these regulations.

(6) Consider overall societal benefits, including reductions in other air pollutants, diversification of energy
sources, and other benefits to the economy, environment, and public health.

(7) Minimize the administrative burden of implementing and complying with these regulations.

(8) Minimize leakage.

(9) Consider the significance of the contribution of each source or category of sources to statewide emissions of
greenhouse gases.

(c) (1) Unless otherwise required by context, terms in this subdivision shall have the definitions that apply
pursuant to Section 95802 of Title 17 of the California Code of Regulations, as they read on January 1, 2017.
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(2) The state board may adopt a regulation that establishes a system of market-based declining annual
aggregate emissions limits for sources or categories of sources that emit greenhouse gases, applicable from
January 1, 2012, to December 31, 2030, inclusive, that the state board determines will achieve the maximum
technologically feasible and cost-effective reductions in greenhouse gas emissions, in the aggregate, from those
sources or categories of sources. In adopting a regulation applicable from January 1, 2021, to December 31,
2030, inclusive, pursuant to this subdivision, the state board shall do all of the following:

(A) (i) Establish a price ceiling. In establishing the price ceiling, the state board shall consider, using the best
available science, all of the following:

(I) The need to avoid adverse impacts on resident households, businesses, and the state’s economy.

(II) The 2020 tier prices of the allowance price containment reserve.

(III) The full social cost associated with emitting a metric ton of greenhouse gases.

(IV) The auction reserve price.

(V) The potential for environmental and economic leakage.

(VI) The cost per metric ton of greenhouse gas emissions reductions to achieve the statewide emissions targets
established in Sections 38550 and 38566.

(ii) To implement the price ceiling, the state board shall develop a mechanism that consists of both of the
following:

(I) Allowances remaining in the allowance price containment reserve as of December 31, 2020, shall be utilized
solely for the purpose of sale at the price ceiling established by this section.

(II) If the allowances from the allowance price containment reserve are exhausted, the state board shall offer
covered entities additional metric tons at the price ceiling if needed for compliance. All moneys generated
pursuant to this clause shall be expended by the state board to achieve emissions reductions, on at least a
metric ton for metric ton basis, that are real, permanent, quantifiable, verifiable, enforceable by the state board
and in addition to any greenhouse gas emission reduction otherwise required by law or regulation and any other
greenhouse gas emission reduction that otherwise would occur.

(B) Establish two price containment points at levels below the price ceiling. The state board shall offer to covered
entities nontradable allowances for sale at these price containment points. The price containment points shall be
established using two-thirds, divided equally, of the allowances in the allowance price containment reserve as of
December 31, 2017.

(C) Require that current vintage allowances designated by the state board for auction that remain unsold in the
auction holding account for more than 24 months to be transferred to the allowance price containment reserve.

(D) Evaluate and address concerns related to overallocation in the state board’s determination of the number of
available allowances for years 2021 to 2030, inclusive, as appropriate.

(E) (i) Establish offset credit limits according to the following:

(I) From January 1, 2021, to December 31, 2025, inclusive, a total of 4 percent of a covered entity’s compliance
obligation may be met by surrendering offset credits of which no more than one-half may be sourced from
projects that do not provide direct environmental benefits in state.

(II) From January 1, 2026, to December 31, 2030, inclusive, a total of 6 percent of a covered entity’s compliance
obligation may be met by surrendering offset credits of which no more than one-half may be sourced from
projects that do not provide direct environmental benefits in the state.

(ii) For purposes of this subparagraph, “direct environmental benefits in the state” are the reduction or
avoidance of emissions of any air pollutant in the state or the reduction or avoidance of any pollutant that could
have an adverse impact on waters of the state.

(F) Develop approaches to increase offset projects in the state considering guidance provided by the Compliance
Offsets Protocol Task Force, established pursuant to Section 38591.1.
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(G) Set industry assistance factors for allowance allocation commencing in 2021 at the levels applicable in the
compliance period of 2015 to 2017, inclusive. The state board shall apply a declining cap adjustment factor to
the industry allocation equivalent to the overall statewide emissions declining cap using the methodology from
the compliance period of 2015 to 2017, inclusive.

(H) Establish allowance banking rules that discourage speculation, avoid financial windfalls, and consider the
impact on complying entities and volatility in the market.

(I) Report to the Legislature, by December 31, 2025, on the progress toward meeting the greenhouse gas
emissions reduction targets established pursuant to Sections 38550 and 38566 and the leakage risk posed by
the regulation. The state board shall include recommendations to the Legislature on necessary statutory changes
to the program to reduce leakage, including the potential for a border carbon adjustment, while maintaining the
state’s ability to reach its targets.

(J) (i) Report to the Legislature, in consultation with the Independent Emissions Market Advisory Committee,
established pursuant to Section 38591.2, if two consecutive auctions exceed the lower of the price containment
levels established pursuant to subparagraph (B). The report shall assess the potential for allowance prices to
reach the price ceiling for multiple auctions.

(ii) A report submitted to the Legislature pursuant to this section shall be submitted in compliance with Section
9795 of the Government Code.

(K) Report to the relevant fiscal and policy committees of the Legislature, including the Joint Committee on
Climate Change Policies, on all of the following:

(i) Updates to the scoping plan prepared pursuant to Section 38561 prior to adopting the update.

(ii) Updates on the implementation of the scoping plan prepared pursuant to Section 38561.

(iii) Updates on the implementation of the market-based compliance mechanism adopted pursuant to this
subdivision.

(d) Any regulation adopted by the state board pursuant to this part or Part 5 (commencing with Section 38570)
shall ensure all of the following:

(1) The greenhouse gas emission reductions achieved are real, permanent, quantifiable, verifiable, and
enforceable by the state board.

(2) For regulations pursuant to Part 5 (commencing with Section 38570), the reduction is in addition to any
greenhouse gas emission reduction otherwise required by law or regulation, and any other greenhouse gas
emission reduction that otherwise would occur.

(3) If applicable, the greenhouse gas emission reduction occurs over the same time period and is equivalent in
amount to any direct emission reduction required pursuant to this division.

(e) The state board shall rely upon the best available economic and scientific information and its assessment of
existing and projected technological capabilities when adopting the regulations required by this section.

(f) The state board shall consult with the Public Utilities Commission in the development of the regulations as
they affect electricity and natural gas providers in order to minimize duplicative or inconsistent regulatory
requirements.

(g) The state board may revise regulations adopted pursuant to this section and adopt additional regulations to
further the provisions of this division.

(h) This section shall remain in effect only until January 1, 2031, and as of that date is repealed, unless a later
enacted statute which is enacted before that date, deletes or extends that date.

SEC. 5. Section 38562 is added to the Health and Safety Code, to read:

38562. (a) On or before January 1, 2011, the state board shall adopt greenhouse gas emissions limits and
emissions reduction measures by regulation to achieve the maximum technologically feasible and cost-effective
reductions in greenhouse gas emissions in furtherance of achieving the statewide greenhouse gas emissions
limit, to become operative beginning on January 1, 2012.
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(b) In adopting regulations pursuant to this section and Part 5 (commencing with Section 38570), to the extent
feasible and in furtherance of achieving the statewide greenhouse gas emissions limit, the state board shall do all
of the following:

(1) Design the regulations, including distribution of emissions allowances where appropriate, in a manner that is
equitable, seeks to minimize costs and maximize the total benefits to California, and encourages early action to
reduce greenhouse gas emissions.

(2) Ensure that activities undertaken to comply with the regulations do not disproportionately impact low-income
communities.

(3) Ensure that entities that have voluntarily reduced their greenhouse gas emissions prior to the
implementation of this section receive appropriate credit for early voluntary reductions.

(4) Ensure that activities undertaken pursuant to the regulations complement, and do not interfere with, efforts
to achieve and maintain federal and state ambient air quality standards and to reduce toxic air contaminant
emissions.

(5) Consider cost-effectiveness of these regulations.

(6) Consider overall societal benefits, including reductions in other air pollutants, diversification of energy
sources, and other benefits to the economy, environment, and public health.

(7) Minimize the administrative burden of implementing and complying with these regulations.

(8) Minimize leakage.

(9) Consider the significance of the contribution of each source or category of sources to statewide emissions of
greenhouse gases.

(c) In furtherance of achieving the statewide greenhouse gas emissions limit, the state board may adopt a
regulation that establishes a system of market-based declining annual aggregate emissions limits for sources or
categories of sources that emit greenhouse gases, applicable from January 1, 2012, to December 31, 2020,
inclusive, that the state board determines will achieve the maximum technologically feasible and cost-effective
reductions in greenhouse gas emissions, in the aggregate, from those sources or categories of sources.

(d) Any regulation adopted by the state board pursuant to this part or Part 5 (commencing with Section 38570)
shall ensure all of the following:

(1) The greenhouse gas emission reductions achieved are real, permanent, quantifiable, verifiable, and
enforceable by the state board.

(2) For regulations pursuant to Part 5 (commencing with Section 38570), the reduction is in addition to any
greenhouse gas emission reduction otherwise required by law or regulation, and any other greenhouse gas
emission reduction that otherwise would occur.

(3) If applicable, the greenhouse gas emission reduction occurs over the same time period and is equivalent in
amount to any direct emission reduction required pursuant to this division.

(e) The state board shall rely upon the best available economic and scientific information and its assessment of
existing and projected technological capabilities when adopting the regulations required by this section.

(f) The state board shall consult with the Public Utilities Commission in the development of the regulations as
they affect electricity and natural gas providers in order to minimize duplicative or inconsistent regulatory
requirements.

(g) The state board may revise regulations adopted pursuant to this section and adopt additional regulations to
further the provisions of this division.

(h) This section shall become operative on January 1, 2031.

SEC. 6. Section 38590.1 is added to the Health and Safety Code, to read:

38590.1. (a) It is the intent of the Legislature that moneys collected from the auction or sale of allowances
pursuant to a market-based compliance mechanism established pursuant to the California Global Warming
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Solutions Act of 2006 (Division 25.5 (commencing with Section 38500)) shall be appropriated to include, but
need not be limited to, the following priorities at the time an expenditure plan is adopted:

(1) Air toxic and criteria air pollutants from stationary and mobile sources.

(2) Low- and zero-carbon transportation alternatives.

(3) Sustainable agricultural practices that promote the transitions to clean technology, water efficiency, and
improved air quality.

(4) Healthy forests and urban greening.

(5) Short-lived climate pollutants.

(6) Climate adaptation and resiliency.

(7) Climate and clean energy research.

(b) This section shall remain in effect only until January 1, 2031, and as of that date is repealed unless a later
enacted statute that is enacted on or before that date deletes or extends that date.

SEC. 7. Section 38591.1 is added to the Health and Safety Code, to read:

38591.1. (a) The Compliance Offsets Protocol Task Force is hereby established to provide guidance to the state
board in approving new offset protocols for a market-based compliance mechanism for the purposes of
increasing offset projects with direct environmental benefits in the state while prioritizing disadvantaged
communities, Native American or tribal lands, and rural and agricultural regions. The state board shall appoint
members to the Compliance Offsets Protocol Task Force to include a representative from each stakeholder group,
including, but not limited to, all of the following:

(1) Scientists.

(2) Air pollution control and air quality management districts.

(3) Carbon market experts.

(4) Tribal representatives.

(5) Environmental Justice advocates.

(6) Labor and Workforce representatives.

(7) Forestry experts.

(8) Agriculture experts.

(9) Environmental advocates.

(10) Conservation advocates.

(11) Dairy experts.

(b) This section shall remain in effect only until January 1, 2031, and as of that date is repealed.

SEC. 8. Section 38591.2 is added to the Health and Safety Code, to read:

38591.2. (a) The Independent Emissions Market Advisory Committee is hereby established within the California
Environmental Protection Agency.

(b) (1) (A) The committee shall be composed of at least five experts on emissions trading market design
appointed according to the following:

(i) Three members appointed by the Governor.

(ii) One member appointed by the Senate Committee on Rules.

(iii) One member appointed by the Speaker of the Assembly.
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(B) The committee shall include a representative from the Legislative Analyst’s Office.

(2) The committee members shall meet all of the following requirements:

(A) Have academic, nonprofit, and other relevant backgrounds.

(B) Lack financial conflicts of interest with entities subject to the regulation adopted by the state board pursuant
to subdivision (c) of Section 38562.

(c) The committee, at least annually, shall hold a public meeting and report to both the state board and the Joint
Legislative Committee on Climate Change Policies on the environmental and economic performance of the
regulation adopted by the state board pursuant to subdivision (c) of Section 38562 and other relevant climate
policies.

(d) This section shall remain in effect only until January 1, 2031, and as of that date is repealed.

SEC. 9. Section 38591.3 is added to the Health and Safety Code, to read:

38591.3. (a) No later than January 1, 2019, the California Workforce Development Board, in consultation with the
state board, shall report to the Legislature on the need for increased education, career technical education, job
training, and workforce development resources or capacity to help industry, workers, and communities transition
to economic and labor-market changes related to statewide greenhouse gas emissions reduction goals, pursuant
to Sections 38550 and 38566, and the scoping plan, adopted pursuant to Section 38561. The California
Workforce Development Board shall ensure that the report aligns, as appropriate, with California’s Unified
Strategic Workforce Development Plan, developed by the California Workforce Development Board. The
California Workforce Development Board and the state board shall work in consultation with all of the following:

(1) State Department of Education.

(2) California Community Colleges.

(3) Trustees of the California State University.

(4) Regents of the University of California.

(5) Governor’s Office of Business and Economic Development.

(6) Interested stakeholders.

(b) The report to the Legislature shall address all of the following:

(1) Creating and retaining jobs and stimulating economic activity in the state.

(2) Imbedding workforce training and employment services in infrastructure investments so that services more
directly connect to the jobs created.

(3) The use of community benefits agreements, community workforce agreements, and project labor agreements
that connect workforce services and job training directly to jobs impacted or jobs created.

(4) Preparing the state’s students with relevant career technical education that responds to business and
industry demands.

(5) Developing worker retraining programs to assist the existing workforce with the necessary tools to upgrade
their skills.

(6) Responding to the job creation and workforce needs of the state’s new and emerging industries, including
emerging technologies that will result in greater greenhouse gas emissions reductions.

(7) Developing job training programs to assist specific populations, such as at-risk youth, displaced workers,
veterans, the formerly incarcerated, and others facing barriers to employment.

(8) Opportunities for community-based organizations to partner with local workforce agencies to improve the
labor-market outcomes of targeted disadvantaged populations.

(9) Targeting workforce development programs and activities in disadvantaged communities, as identified
pursuant to Section 39711, and communities that are located near entities regulated by the state board pursuant
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to this division.

(10) Identifying and leveraging state and federal funding resources to implement the recommendations made in
the report consistent with the regulatory purposes of this division.

(c) This section shall remain in effect only until January 1, 2031, and as of that date is repealed.

SEC. 10. Section 38592.5 is added to the Health and Safety Code, to read:

38592.5. (a) (1) No later than January 1, 2018, the state board shall update the scoping plan, prepared pursuant
to Section 38561, to achieve the greenhouse gas emissions reductions required pursuant to Section 38566. The
state board shall designate the market-based compliance mechanism adopted pursuant to subdivision (c) of
Section 38562 as the rule for petroleum refineries and oil and gas production facilities to achieve their
greenhouse gas emissions reductions.

(2) All greenhouse gas rules and regulations adopted by the state board shall be consistent with the updated
scoping plan.

(3) Nothing in this section shall limit the state board’s authority to adopt, maintain, or revise any other measure,
including, but not limited to, any of the following:

(A) Measures governing methane and fugitive emissions at refineries and oil and gas facilities.

(B) Advanced clean cars program adopted by the state board.

(C) Low-Carbon Fuel Standard regulations (Subarticle 7 (commencing with Section 95480) of Article 4 of
Subchapter 10 of Chapter 1 of Division 3 of Title 17 of the California Code of Regulations).

(D) Regulations addressing short-lived climate pollutants.

(E) Implementation of the sustainable freight action plan released in July 2015 pursuant to Executive Order B-
32-15.

(b) This section shall remain in effect only until January 1, 2031, and as of that date is repealed, unless a later
enacted statute, which is enacted before January 1, 2031, deletes or extends that date.

SEC. 11. Section 38592.6 is added to the Health and Safety Code, to read:

38592.6. (a) The Legislative Analyst’s Office shall, until January 1, 2030, annually report to the Legislature on the
economic impacts and benefits of the greenhouse gas emissions targets established pursuant to Sections 38550
and 38566.

(b) This section shall remain in effect only until January 1, 2031, and as of that date is repealed, unless a later
enacted statute, which is enacted before January 1, 2031, deletes or extends that date.

SEC. 12. Section 38594 of the Health and Safety Code is amended to read:

38594. (a) Except as provided in subdivision (b), nothing in this division shall limit or expand the existing
authority of any district.

(b) A district shall not adopt or implement an emission reduction rule for carbon dioxide from stationary sources
that are also subject to a market-based compliance mechanism adopted by the state board pursuant to
subdivision (c) of Section 38562.

(c) Nothing in this section affects in any manner the authority of a district to adopt or implement, as applicable,
any of the following:

(1) A rule, regulation, standard, or requirement authorized or required for a district to adopt under Division 26
(commencing with Section 39000) for purposes other than to reduce carbon dioxide from sources subject to a
market-based compliance mechanism adopted by the state board pursuant to subdivision (c) of Section 38562.

(2) A rule, regulation, standard, or requirement authorized pursuant to a law affecting emissions associated with
landfills, refrigerants, natural gas or methane, volatile organic compounds, or a rule required to comply with the
federal Clean Air Act (42 U.S.C. Sec. 7401 et seq.) or regulations implementing that act.
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(3) A rule, regulation, standard, or requirement authorized pursuant to a law to reduce vehicle trips, vehicle
miles traveled, parking, or vehicular air emissions, including, but not limited to, a rule adopted pursuant to
Chapter 728 of the Statutes of 2008.

(4) A rule, regulation, standard, or requirement established pursuant to the California Environmental Quality Act
(Division 13 (commencing with Section 21000) of the Public Resources Code).

(5) A rule, regulation, standard, or requirement adopted by any state agency.

(d) This section shall become inoperative if the state board repeals the market-based compliance mechanism
adopted by the state board pursuant to subdivision (c) of Section 38562. The state board shall notify the
Secretary of State if this section becomes inoperative.

(e) This section shall remain in effect only until January 1, 2031, and as of that date is repealed.

SEC. 13. Section 38594 is added to the Health and Safety Code, to read:

38594. (a) Nothing in this division shall limit or expand the existing authority of any district, as defined in Section
39025.

(b) This section shall become operative on January 1, 2031.

SEC. 14. Section 4213.05 is added to the Public Resources Code, to read:

4213.05. (a) Commencing with the 2017–18 fiscal year, the fire prevention fee imposed pursuant to Section 4212
shall be suspended, effective July 1, 2017. Any moneys held in reserve in the State Responsibility Area Fire
Responsibility Fund shall be appropriated by the Legislature in a manner consistent with subdivision (d) of
Section 4214.

(b) It is the intent of the Legislature that moneys derived from the auction or sale of allowances pursuant to a
market-based compliance mechanism established pursuant to Division 25.5 (commencing with Section 38500) of
the Health and Safety Code shall be used to replace the moneys that would have otherwise been collected under
Section 4212 to continue fire prevention activities.

(c) This section shall become inoperative on January 1, 2031.

SEC. 15. Article 3 (commencing with Section 4229) is added to Chapter 1.5 of Part 2 of Division 4 of the Public
Resources Code, to read:

Article  3. Repeal

4229. This chapter shall remain in effect only until January 1, 2031, and as of that date is repealed, unless a later
enacted statute that is enacted on or before January 1, 2031, deletes or extends that date.

SEC. 16. Section 6377.1 of the Revenue and Taxation Code is amended to read:

6377.1. (a) Except as provided in subdivision (e), on or after July 1, 2014, and before July 1, 2030, there are
exempted from the taxes imposed by this part the gross receipts from the sale of, and the storage, use, or other
consumption in this state of, any of the following:

(1) Qualified tangible personal property purchased for use by a qualified person to be used primarily in any stage
of the manufacturing, processing, refining, fabricating, or recycling of tangible personal property, beginning at
the point any raw materials are received by the qualified person and introduced into the process and ending at
the point at which the manufacturing, processing, refining, fabricating, or recycling has altered tangible personal
property to its completed form, including packaging, if required.

(2) Qualified tangible personal property purchased for use by a qualified person to be used primarily in research
and development.

(3) Qualified tangible personal property purchased for use by a qualified person to be used primarily to maintain,
repair, measure, or test any qualified tangible personal property described in paragraph (1) or (2).
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(4) Qualified tangible personal property purchased for use by a contractor purchasing that property for use in the
performance of a construction contract for the qualified person, that will use that property as an integral part of
the manufacturing, processing, refining, fabricating, or recycling process, the generation or production, or
storage and distribution, of electric power, or as a research or storage facility for use in connection with those
processes.

(5) Qualified tangible personal property purchased for use by a qualified person to be used primarily in the
generation or production, or storage and distribution, of electric power.

(b) For purposes of this section:

(1) “Department” means the California Department of Tax and Fee Administration.

(2) “Fabricating” means to make, build, create, produce, or assemble components or tangible personal property
to work in a new or different manner.

(3) “Generation or production” means the activity of making, producing, creating, or converting electric power
from sources other than a conventional power source, as defined in Section 2805 of the Public Utilities Code.

(4) “Manufacturing” means the activity of converting or conditioning tangible personal property by changing the
form, composition, quality, or character of the property for ultimate sale at retail or use in the manufacturing of
a product to be ultimately sold at retail. Manufacturing includes any improvements to tangible personal property
that result in a greater service life or greater functionality than that of the original property.

(5) “Primarily” means 50 percent or more of the time.

(6) “Process” means the period beginning at the point at which any raw materials are received by the qualified
person and introduced into the manufacturing, processing, refining, fabricating, or recycling activity of the
qualified person and ending at the point at which the manufacturing, processing, refining, fabricating, or
recycling activity of the qualified person has altered tangible personal property to its completed form, including
packaging, if required. Raw materials shall be considered to have been introduced into the process when the raw
materials are stored on the same premises where the qualified person’s manufacturing, processing, refining,
fabricating, or recycling activity is conducted. Raw materials that are stored on premises other than where the
qualified person’s manufacturing, processing, refining, fabricating, or recycling activity is conducted shall not be
considered to have been introduced into the manufacturing, processing, refining, fabricating, or recycling
process.

(7) “Processing” means the physical application of the materials and labor necessary to modify or change the
characteristics of tangible personal property.

(8) (A) “Qualified person” means:

(i) Prior to January 1, 2018, a person that is primarily engaged in those lines of business described in Codes
3111 to 3399, inclusive, 541711, or 541712 of the North American Industry Classification System (NAICS)
published by the United States Office of Management and Budget (OMB), 2012 edition.

(ii) On and after January 1, 2018, and before July 1, 2030, a person that is primarily engaged in those lines of
business described in Codes 3111 to 3399, inclusive, 22111 to 221118, inclusive, 221122, 541711, or 541712 of
the North American Industry Classification System (NAICS) published by the United States Office of Management
and Budget (OMB), 2012 edition.

(B) Notwithstanding subparagraph (A), “qualified person” shall not include either of the following:

(i) Prior to January 1, 2018, an apportioning trade or business that is required to apportion its business income
pursuant to subdivision (b) of Section 25128 or a trade or business conducted wholly within this state that would
be required to apportion its business income pursuant to subdivision (b) of Section 25128 if it were subject to
apportionment pursuant to Section 25101.

(ii) On and after January 1, 2018, and before July 1, 2030, an apportioning trade or business, other than a trade
or business described in paragraph (1) of subdivision (c) of Section 25128, that is required to apportion its
business income pursuant to subdivision (b) of Section 25128, or a trade or business, other than a trade or
business described in paragraph (1) of subdivision (c) of Section 25128, conducted wholly within this state that
would be required to apportion its business income pursuant to subdivision (b) of Section 25128 if it were
subject to apportionment pursuant to Section 25101.
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(9) (A) “Qualified tangible personal property” includes, but is not limited to, all of the following:

(i) Machinery and equipment, including component parts and contrivances such as belts, shafts, moving parts,
and operating structures.

(ii) Equipment or devices used or required to operate, control, regulate, or maintain the machinery, including,
but not limited to, computers, data-processing equipment, and computer software, together with all repair and
replacement parts with a useful life of one or more years therefor, whether purchased separately or in
conjunction with a complete machine and regardless of whether the machine or component parts are assembled
by the qualified person or another party.

(iii) Tangible personal property used in pollution control that meets standards established by this state or any
local or regional governmental agency within this state.

(iv) (I) Prior to January 1, 2018, special purpose buildings and foundations used as an integral part of the
manufacturing, processing, refining, fabricating, or recycling process, or that constitute a research or storage
facility used during those processes. Buildings used solely for warehousing purposes after completion of those
processes are not included.

(II) On and after January 1, 2018, and before July 1, 2030, special purpose buildings and foundations used as an
integral part of the manufacturing, processing, refining, fabricating, or recycling process, or that constitute a
research or storage facility used during those processes, or the generation or production or storage and
distribution of electric power. Buildings used solely for warehousing purposes after completion of those processes
are not included.

(B) “Qualified tangible personal property” shall not include any of the following:

(i) Consumables with a useful life of less than one year.

(ii) Furniture, inventory, and equipment used in the extraction process, or equipment used to store finished
products that have completed the manufacturing, processing, refining, fabricating, or recycling process.

(iii) Tangible personal property used primarily in administration, general management, or marketing.

(10) “Refining” means the process of converting a natural resource to an intermediate or finished product.

(11) “Research and development” means those activities that are described in Section 174 of the Internal
Revenue Code or in any regulations thereunder.

(12) “Storage and distribution” means storing or distributing through the electric grid, but not transmission of,
electric power to consumers regardless of source.

(13) (A) “Useful life” for tangible personal property that is treated as having a useful life of one or more years for
state income or franchise tax purposes shall be deemed to have a useful life of one or more years for purposes
of this section. “Useful life” for tangible personal property that is treated as having a useful life of less than one
year for state income or franchise tax purposes shall be deemed to have a useful life of less than one year for
purposes of this section. For the purposes of this paragraph, tangible personal property that is deducted under
Sections 17201 and 17255 or Section 24356 shall be deemed to have a useful life of one or more years.

(B) The board shall cancel any outstanding and unpaid deficiency determination and any related penalties and
interest and shall not issue any deficiency determination or notice of determination, with respect to unpaid sales
and use tax on qualified property with a useful life, as defined in subparagraph (A), that was purchased or leased
on or after July 1, 2014, and before January 1, 2018. Any amounts paid by a qualified person pursuant to such
determination shall be refunded by the department to the qualified person. Any cancellation or refund described
in this subparagraph is contingent upon a qualified person making a request to the department, in a manner
prescribed by the department, by June 30, 2018.

(c) An exemption shall not be allowed under this section unless the purchaser furnishes the retailer with an
exemption certificate, completed in accordance with any instructions or regulations as the department may
prescribe, and the retailer retains the exemption certificate in its records and furnishes it to the department upon
request.

(d) (1) Notwithstanding the Bradley-Burns Uniform Local Sales and Use Tax Law (Part 1.5 (commencing with
Section 7200)) and the Transactions and Use Tax Law (Part 1.6 (commencing with Section 7251)), the
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exemption established by this section shall not apply with respect to any tax levied by a county, city, or district
pursuant to, or in accordance with, either of those laws.

(2) Notwithstanding subdivision (a), the exemption established by this section shall not apply with respect to any
tax levied pursuant to Section 6051.2, 6051.5, 6201.2, or 6201.5, pursuant to Section 35 of Article XIII of the
California Constitution, or any tax levied pursuant to Section 6051 or 6201 that is deposited in the State
Treasury to the credit of the Local Revenue Fund 2011 pursuant to Section 6051.15 or 6201.15.

(e) (1) The exemption provided by this section shall not apply to either of the following:

(A) Any tangible personal property purchased during any calendar year that exceeds two hundred million dollars
($200,000,000) of purchases of qualified tangible personal property for which an exemption is claimed by a
qualified person under this section. For purposes of this subparagraph, in the case of a qualified person that is
required to be included in a combined report under Section 25101 or authorized to be included in a combined
report under Section 25101.15, the aggregate of all purchases of qualified personal property for which an
exemption is claimed pursuant to this section by all persons that are required or authorized to be included in a
combined report shall not exceed two hundred million dollars ($200,000,000) in any calendar year.

(B) The sale or storage, use, or other consumption of property that, within one year from the date of purchase,
is removed from California, converted from an exempt use under subdivision (a) to some other use not
qualifying for exemption, or used in a manner not qualifying for exemption.

(2) If a purchaser certifies in writing to the seller that the tangible personal property purchased without payment
of the tax will be used in a manner entitling the seller to regard the gross receipts from the sale as exempt from
the sales tax, and the purchase exceeds the two-hundred-million-dollar ($200,000,000) limitation described in
subparagraph (A) of paragraph (1), or within one year from the date of purchase, the purchaser removes that
property from California, converts that property for use in a manner not qualifying for the exemption, or uses
that property in a manner not qualifying for the exemption, the purchaser shall be liable for payment of sales
tax, with applicable interest, as if the purchaser were a retailer making a retail sale of the tangible personal
property at the time the tangible personal property is so purchased, removed, converted, or used, and the cost
of the tangible personal property to the purchaser shall be deemed the gross receipts from that retail sale.

(f) This section shall apply to leases of qualified tangible personal property classified as “continuing sales” and
“continuing purchases” in accordance with Sections 6006.1 and 6010.1. The exemption established by this
section shall apply to the rentals payable pursuant to the lease, provided the lessee is a qualified person and the
tangible personal property is used in an activity described in subdivision (a).

(g) (1) Upon the effective date of this section, the Department of Finance shall estimate the total dollar amount
of exemptions that will be taken for each calendar year, or any portion thereof, for which this section provides an
exemption.

(2) (A) No later than each March 1 next following a calendar year for which this section provides an exemption,
the department shall provide to the Joint Legislative Budget Committee and to the Department of Finance a
report of the total dollar amount of exemptions taken under this section for the immediately preceding calendar
year. The report shall compare the total dollar amount of exemptions taken under this section for that calendar
year with the department’s estimate for that same calendar year. If that total dollar amount taken is less than
the estimate for that calendar year, the report shall identify options for increasing exemptions taken so as to
meet estimated amounts.

(B) No later than June 30 of that same calendar year, that total dollar amount, notwithstanding subparagraph
(A) of paragraph (13) of subdivision (b), as reported by the department, with the concurrence of the Department
of Finance, shall be transferred from the Greenhouse Gas Reduction Fund to the General Fund.

(h) This section is repealed on January 1, 2031.

SEC. 17. This act is an urgency statute necessary for the immediate preservation of the public peace, health, or
safety within the meaning of Article IV of the California Constitution and shall go into immediate effect. The facts
constituting the necessity are:

To secure a greater reduction in greenhouse gas emissions to prevent catastrophic climate change, it is
necessary for this act to take effect immediately.
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EXECUTIVE ORDER B-16-2012
Published: Mar 23, 2012

EXECUTIVE ORDER B-16-2012

WHEREAS California is the nation’s largest market for cars and light-duty trucks; and

WHEREAS the transportation sector is the biggest contributor to California’s greenhouse gas emissions and
accounts for approximately 40 percent of these emissions; and

WHEREAS California should encourage the development and success of zero-emission vehicles to protect
the environment, stimulate economic growth and improve the quality of life in the State; and

WHEREAS California is a leader of technological innovation, including the innovation necessary to produce
commercially successful zero-emission vehicles; and

WHEREAS California attracts over half of the nation’s venture capital for clean technology and ranks high
among the states in the number of workers and facilities supporting the clean-car industry; and

WHEREAS California is leading the nation in enacting laws and establishing policies and programs that are
reducing greenhouse gases, protecting air and water quality, promoting energy diversity and supporting
low-carbon alternative fuel technologies; and

WHEREAS zero-emission vehicles provide multiple benefits in addition to reducing greenhouse gas
emissions, such as reducing conventional pollutants, operating quietly and cleanly, allowing home
refueling and lowering operating and fuel costs; and

WHEREAS California should support and encourage car manufacturers’ plans to build and sell tens of
thousands of zero-emission vehicles in California in the coming years.

NOW, THEREFORE, I, Edmund G. Brown Jr., Governor of the State of California, do hereby issue the
following orders to become e�ective immediately:

IT IS HEREBY ORDERED that all State entities under my direction and control support and facilitate the
rapid commercialization of zero-emission vehicles.

IT IS FURTHER ORDERED that the California Air Resources Board, the California Energy Commission, the
Public Utilities Commission and other relevant agencies work with the Plug-in Electric Vehicle
Collaborative and the California Fuel Cell Partnership to establish benchmarks to help achieve by 2015:
• The State’s major metropolitan areas will be able to accommodate zero-emission vehicles, each with

This is historical material “frozen in time”. The website is no longer updated and links to external websites and
some internal pages may not work.
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infrastructure plans and streamlined permitting; and
• The State’s manufacturing sector will be expanding zero-emission vehicle and component manufacturing;
and
• The private sector’s investment in zero-emission vehicle infrastructure will be growing; and
• The State’s academic and research institutions will be contributing to zero-emission vehicle research,
innovation and education.

IT IS FURTHER ORDERED that these entities establish benchmarks to help achieve by 2020:
• The State’s zero-emission vehicle infrastructure will be able to support up to one million vehicles; and
• The costs of zero-emission vehicles will be competitive with conventional combustion vehicles; and
• Zero-emission vehicles will be accessible to mainstream consumers; and
• There will be widespread use of zero-emission vehicles for public transportation and freight transport;
and
• Transportation sector greenhouse gas emissions will be falling as a result of the switch to zero-emission
vehicles; and
• Electric vehicle charging will be integrated into the electricity grid; and
• The private sector’s role in the supply chain for zero-emission vehicle component development and
manufacturing State will be expanding.

IT IS FURTHER ORDERED that these entities establish benchmarks to help achieve by 2025:
• Over 1.5 million zero-emission vehicles will be on California roads and their market share will be
expanding; and
• Californians will have easy access to zero-emission vehicle infrastructure; and
• The zero-emission vehicle industry will be a strong and sustainable part of California’s economy; and
• California’s clean, e�icient vehicles will annually displace at least 1.5 billion gallons of petroleum fuels.

IT IS FURTHER ORDERED that California target for 2050 a reduction of greenhouse gas emissions from the
transportation sector equaling 80 percent less than 1990 levels.

IT IS FURTHER ORDERED that California’s state vehicle fleet increase the number of its zero-emission
vehicles through the normal course of fleet replacement so that at least 10 percent of fleet purchases of
light-duty vehicles be zero-emission by 2015 and at least 25 percent of fleet purchases of light-duty vehicles
be zero-emission by 2020. This directive shall not apply to vehicles that have special performance
requirements necessary for the protection of the public safety and welfare.

This Order is not intended to, and does not, create any rights or benefits, substantive or procedural,
enforceable at law or in equity, against the State of California, its agencies, departments, entities, o�icers,
employees, or any other person.

I FURTHER DIRECT that as soon as herea�er possible, this Order be filed in the O�ice of the Secretary of
State and that widespread publicity and notice be given to this Order.

IN WITNESS WHEREOF I have hereunto set my hand and caused the Great Seal of the State of California to
be a�ixed this 23rd day of March 2012.

___________________________________
EDMUND G. BROWN JR.
Governor of California
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ATTEST:

___________________________________
DEBRA BOWEN
Secretary of State

###

Latest News

Governor Brown Announces Appointments

EXECUTIVE ORDER B-62-18

2018 Executive Report on Pardons, Commutations of Sentence and
Reprieves

2018 Executive Report on Parole Review Decisions

Form 801 Gi� to Agency Reports
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GOODS MOVEMENT

SYSTEM VISION
Our region’s transportation network for moving goods, referred to as our “goods movement” 
system, relies on a complex infrastructure that supports multiple modes of transportation. 
This system includes deep-water marine ports, international border crossings, Class I 
rail lines, interstate highways, state routes and local connector roads, air cargo facilities, 
intermodal facilities and distribution and warehousing centers.

With rising consumer demand for multiple shopping options, faster order replenishment 
and inexpensive or free two-way shipping costs, holistic supply chain strategies supported 
by a reliable transportation network are critical. Supply chain strategies are becoming 
increasingly complex and imposing greater demands on our transportation system. 
Collaborative planning is critical in this emerging environment and to this end, the Southern 
California Association of Governments (SCAG) continues to support the vision for the 
region’s goods movement system established in coordination with our public and private 
sector industry partners. 

SCAG supports a world-class, coordinated Southern California goods 
movement system that accommodates growth in the throughput of freight 
to the region and nation in ways that support the region’s economic vitality, 
attainment of clean air standards and the quality of life for our communities.

This vision continues to promote the improvement of the goods 
movement system in order to:

 z Maintain the long-term economic competitiveness of the region

 z Promote local and regional job creation and retention

 z Increase freight and passenger mobility

 z Improve the safety of goods movement activities

 z Mitigate environmental impacts of goods movement operations

In support of this vision, the 2016 RTP/SCS describes a goods movement system with 
regional initiatives and projects totaling about $71 billion through 2040. This Plan includes 
key initiatives identified in past RTPs, namely a comprehensive system of zero- and near 
zero-emission freight corridors, alleviation of major bottlenecks, a rail corridor improvement 
package and an environmental strategy to address emissions through both near-term 
initiatives and a long-term action plan for technology advancement.

This Goods Movement Appendix provides an overview of our regional goods movement 
system, describing key components and how they work together to support commerce 
and our economy. The following section describes critical markets served, and how 
these markets depend on our transportation infrastructure. The final section identifies 
regional strategies and initiatives, including an action plan to support the development 
and commercialization of technologies necessary for a zero and near-zero emissions 
goods movement system.

THE REGIONAL GOODS MOVEMENT SYSTEM
The goods movement system in the SCAG region is comprised interconnected infrastructure 
components designed to serve commercial activities spurred by regional, national and 
global demand. This goods movement system provides the backbone for the flow of goods 
between businesses and consumers. Numerous demand factors (e.g., types of products, 
destinations, urgency, costs, etc.) create unique markets that must be accommodated by 
varying types of goods movement activities. Markets in the SCAG region range from origins 
like local manufacturing companies and the San Pedro Bay Ports to business and customers 
across the U.S. These markets depend on an extensive regional transportation network that 
provides the mobility and speed necessary to support economic growth. These mobility 
needs, coupled with air quality, environmental and community challenges posed by regional 
goods movement activities, serve as the rationale for developing a comprehensive plan to 
enhance the regional freight system.

COMPONENTS OF THE REGIONAL GOODS MOVEMENT 
SYSTEM
EXHIBIT 1 depicts the region’s multimodal goods movement system, which is comprised of 
the following major elements:

 z Seaports (Ports of Los Angeles, Long Beach and Hueneme): Serving as the 
largest container port complex in the U.S., the Ports of Los Angeles and Long 
Beach (together called the San Pedro Bay Ports) handled about 117 million metric 
tons of imports and exports in 2014 – for a total value of goods at about $395.7 
billion.1 The Port of Hueneme, in Ventura County, specializes in the import and 
export of automobiles and produce, and serves as the primary support facility 
for the offshore oil industry. In 2014, two-way trade activities through the Port of 
Hueneme were valued at nearly $9.2 billion and generated $1.1 billion in economic 
activities in the immediate region.2
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along key goods movement corridors (EXHIBIT 1). Port-related warehousing 
is concentrated in the Gateway Cities subregion, while national and regional 
distribution facilities tend to be located in the Inland Empire.

 z Interstate, Highways and Local Roads: Our region has about 70,000 lane 
miles of roadways.6 Sections of I-710, I-605, SR-60 and SR-91, which carry the 
highest volumes of truck traffic in the region, averaged more than 25,000 trucks 
per day in 2013. Other major components of the regional highway network also 
serve significant numbers of trucks. These include I-5, I-10, I-15 and I-210. More 
than 20,000 trucks per day travel on some sections. These roads carry a mix 
of cargo loads, including local, domestic and international. The arterial roadway 
system also plays a critical role in goods movement, providing first and last-mile 
connections to regional ports, manufacturing facilities, intermodal terminals, 
warehousing and distribution centers and retail outlets.

 z Primary Highway Freight System: With the recent passage of the Fixing America’s 
Surface Transportation (FAST) Act, the Primary Highway Freight System (PHFS) 
is designated, using a 41,000 mile highway network. Within the SCAG region, 
about 1,477.33 miles of highways are designated as a part of the PHFS, with 
Los Angeles and San Bernardino Counties accounting for about 60 percent 
of the total coverage. TABLE 1 shows the breakdown of the miles by county 
within the SCAG region.

EXHIBIT 2 shows the location of both the PHFS coverage within the SCAG region.

 z Land Ports: The international border crossings in Imperial County are busy 
commercial land ports; they were responsible for more than $8 billion in imports 
and $6 billion in exports in 2014. This cross-border commerce was driven by the 
maquiladora trade, as well as the movement of agricultural products.

 z Air Cargo Facilities: The region is home to numerous air cargo facilities, including 
Los Angeles International Airport (LAX) and Ontario International Airport (ONT). 
Together they handled more than 99 percent of the region’s air cargo, valued at 
more than $96 billion3, in 2014.

 z Class I Railroads: Critical to the growth of the region’s economy, the Burlington 
Northern Santa Fe Railway (BNSF) and Union Pacific (UP) carry international 
and domestic cargo to and from distant parts of the country. The BNSF mainline 
operates on the Transcontinental Line (Cajon and San Bernardino Subdivisions). 
The UP operates on the Coast Line, Saugus Line through Santa Clarita, Alhambra 
and LA Subdivisions, and Yuma Subdivision to El Paso. Both railroads operate on 
the Alameda Corridor that connects directly to the San Pedro Bay Ports. The San 
Pedro Bay Ports also provide several on-dock rail terminals along with the six 
major intermodal terminals operated by the BNSF and UP. The SCAG region also 
has Class III railroads (Pacific Harbor Line, Los Angeles Junction Railway and the 
Ventura County Railway) that provide short-haul services.

 z Warehouse and Distribution Centers: In 2014, the region had close to 1.2 billion 
square feet of facility space for warehousing, distribution, cold storage and truck 
terminals.4 Nearly 750 million square feet of this space, or 4,900 buildings, were 
facilities that are larger than 50,000 square feet. An estimated ten percent of 
the occupied warehouse space served port-related uses, while the remaining 90 
percent supported domestic shippers.5 Many of these warehouses are clustered 

TABLE 1 Primary Highway Freight System-Southern California Summary

County Total Miles of Primary Freight Network % Share

Imperial 77.74 5.3%

Los Angeles 460.81 31.2%

Orange 126.21 8.5%

Riverside 312.72 21.2%

San Bernardino 446.88 30.2%

Ventura 52.97 3.6%

Total 1,477.33 100.0%

Source: U.S. Department of Transportation
Note: Does not include “Other Interstate” portions not on the PHFS, Critical Rural Freight Corridors (CRFCs), nor Critical Urban 
Freight Corridors (CUFCs).

Additional Documentation Attachment to Comment 2-F1 
Attachment F



91

14

60

126

71

57

60

110

134

91

22

134

101

101

101

215

10

15

10

210

405

5

605

710

5

15

405

110

105

5

10

405

210

San
Bernardino

County

Riverside
County

Orange
County

Los
Angeles
County

Ventura
County

Camarillo

Simi
Valley

Thousand
Oaks

Burbank

Carson

GlendaleLos
Angeles Pasadena

Pomona

Whittier

Calabasas

Adelanto

Apple
Valley

Barstow

Chino

Chino
Hills

Fontana

Hesperia

Highland

Ontario

Rancho
Cucamonga

Redlands

Rialto

Upland

Victorville

Yucaipa

Yucca
Valley

Lancaster

Palmdale

Santa
Clarita

Lake Elsinore

Hemet
Indio

Temecula

Perris

Moreno
Valley

Murrieta

Wildomar

Rancho
Mirage

Corona

Jurupa
Valley

San
Jacinto

Banning

Calimesa

Riverside

Menifee

Norco

La Quinta

Palm
Springs

Anaheim

Brea

Fullerton

Irvine

Orange

Santa
Ana

Seal
Beach

(Source: SCAG, CoStar Realty Information Inc.)

O:\=RTP\=rtp2016\mxds\=Main_Report\Exhibit2-4_ExistingRegionalGoodsMovementSystem.mxd  |  Date: 2/24/2016Map Title: Existing Regional Goods Movement System

8

10

10

San Bernardino
County

Riverside
County

Imperial
County

Ports

Ports of Entry

Major Airports

Intermodal Facilities Routes

Major Freight Highway Corridors

Main Line Rail Network

Alameda Corridor

0 5 102.5

Miles

Warehouses

>= 50,000 sq ft

< 50,000 sq ft

EXHIBIT 1 Existing Regional Goods Movement System
Additional Documentation Attachment to Comment 2-F1 

Attachment F



Kern

San Diego

Camarillo

Moorpark

Ojai

Simi Valley

Thousand
Oaks

Oxnard

Arca dia
Azusa

Burbank

Carson

Downey

El
Monte

Glendale

Glendora

La
Mirada

Los Angeles Monrovia

Mo nterey
Park

Norwa lk

Pasadena

Pomona

Torrance

Walnut

West
Covina

Whittier

Calabasas

Long
Beach

Adelanto

Apple Valley

Barstow

Chino

Chino Hills

Colton

Fontana

Hesperia

Highland

Loma
LindaOntario

Rancho
Cucamonga

Redlands

Rialto
San

Bernardino
Upland

Victorville

Yucaipa

Yucca Valley

Lancaster

Palmdale

Santa Clarita

Eastva le

Lake Elsinore

Hemet
Indio

Indian
Wells

Temecula

Perris

Moreno Valley

Murrieta

Wildomar

Rancho
Mirage

Corona

Jurupa Valley

Desert H ot Springs

San
Jacinto

Beaum ont
Banning

Calimesa

Palm
Desert

Riverside

Menifee

Norco

La Quinta

Palm
SpringsAnaheim

Brea

Buena
Park

Costa
Mesa

Fullerton

Garden
Grove

Huntingto n
Beach

Irvine

Laguna
Niguel

Mission
Viejo

Newport
Beach

Orange

San
Clemente

Santa Ana
Seal

Beach
Tustin

Yorba Linda
91

14

60

126

71

57

60

110

134

91

22

134

101

101

101

15

215

10

15

10

210

405

5

605

710

5

15

405

110 5

10

405

210

210

San Bernardino
County

Riverside
County

Orange
County

Los Angeles
County

Ventura
County

Primary Highway Freight System

Source: U.S. Department of Transportation

O:\=RTP\=rtp2016\mxds\GoodsMovement\41K_Network_SCAGregion.mxd  |  Date: 2/24/2016Map Title: 41,000 PRIMARY FREIGHT HIGHWAY SYSTEM WITHIN THE SCAG REGION

8

10

10

San Bernardino
County

Riverside
County

Imperial
County

°
0 5 102.5

Miles

EXHIBIT 2 Primary Highway Freight System 

Note: Does not include “Other Interstate” portions not on the PHFS, Critical Rural Freight Corridors (CRFCs), nor Critical Urban Freight Corridors (CUFCs).

Additional Documentation Attachment to Comment 2-F1 
Attachment F



 5 2016–2040 RTP/SCS  I  APPENDIX TRANSPORTATION SYSTEM  I  GOODS MOVEMENT  5

As a premier global trade gateway to the U.S., Southern California boasts high 
concentrations of goods movement-dependent industries, with each industry contributing 
considerably to the overall regional GDP and employment (TABLE 2). In 2014, the SCAG 
region’s goods movement-dependent industries collectively generated close to three 
million jobs, which is 33 percent of the region’s total number of jobs. These industries also 
contributed $291 billion, or 35 percent of the regional GDP in the same year. Among all 
goods movement-dependent industries, retail trade generated the highest number of jobs 
at 985,000, or 11 percent of the regional total, followed by manufacturing at 702,000 jobs 
or eight percent of the regional total. In terms of GDP, manufacturing contributed the most 
at $107 billion, or 13 percent, of the regional total, followed by the wholesale trade at $58 
billion, or seven percent of the regional total.

THE SUPPLY CHAIN SYSTEM AND SOUTHERN 
CALIFORNIA
Supply chains generally refer to end-to-end processes, starting from product demand 
forecasting and production planning, material sourcing, manufacturing and product delivery 
to intermediate nodes such as distribution centers and warehouses to consumption nodes 
such as stores. While supply chains encompass end-to-end processes, logistics involves 
the management of inventory, whether goods are in transit or stored in warehouses. The 
simplest definition of logistics is the flow of funds, goods and information between source 
and consumer. If logistics doesn’t flow, then the supply chain does not function.7

Businesses are continuously evaluating their supply chain strategies. Generally, functional 
products with steady demand, long product life and low profit margins (e.g., daily items such 
as toilet paper, canned foods, general purpose nails and screws) require efficient supply 
chains to minimize inventory and transportation cost. Innovative products with high demand 
uncertainties, high inventory cost, high seasonality and high profit margins (e.g., latest model 
of digital printers, high fashion items, seasonal furniture) require responsive supply chains 
to ensure that the products are available at the right time and in the right quantities. Further, 
businesses factor in supply chain trade-offs (i.e., making choices to accept less of one thing 
in order to receive more of something else).

There are several prominent forces that have facilitated the rapid globalization of supply 
chains in the last couple of decades. These include national GDP growth rates of foreign 
countries, the availability of skilled labor in different parts of the world, advanced technology, 
trade policies, and political and economic factors. The force of rapid globalization and 
information technology have raised the importance of international gateways as consumers 
demand faster order fulfillment and companies promise to deliver through their sophisticated 
global supply chains. Southern California is a key global trade gateway as many trade 
routes are connected through SCAG’s regional transportation system to the rest of the 
nation and the world.

GOODS MOVEMENT-DEPENDENT INDUSTRIES
All industries depend on reliable and efficient transportation services to meet their business 
objectives. Understanding the impacts and linkages between improvements in the 
transportation system and supply chains for key goods movement-dependent businesses is 
critical for making decisions to support the regional economy. Goods movement-dependent 
industries are defined as industries that operate frequent inbound and outbound freight 
vehicle trips and costs associated with goods movement have sizable impact on their 
business expenses. Key industries include construction, manufacturing, wholesale trade, 
retail trade, and transportation and warehousing.

TABLE 2 Regional Employment and GDP Contribution of Key Goods Movement-Dependent Industries 
(2014)

Key Industries Jobs (in 
Thousands)

% Share  
of Total 

GDP (in 
Billions)

% Share  
of Total

Construction 437 5%  $29 3%

Manufacturing 702 8%  $107 13%

Wholesale Trade 461 5%  $58 7%

Retail Trade 985 11%  $54 7%

Transportation and Warehousing 332 4%  $23 3%

Other Goods Producing 82 1%  $21 3%

All Goods Movement Dependent 
Industries 2,999 33%  $291 35%

All Sectors 9,069  $820 

Source: Regional Economic Models, Inc. TranSight SCAG, CA, US v3.6.5
Note: Numbers may not sum to total due to rounding.
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are moved between plants via trucks, especially if the plants are located within or near the 
SCAG region. As discussed in the next section, the SCAG region’s manufacturing industries 
have complementary relationships with a number of manufacturers in Mexico, including 
maquiladoras along the Baja California border. The distance between the SCAG region and 
Mexico makes truck transportation the most desirable mode of transportation.

MANUFACTURING, NEAR-SHORING AND RE-SHORING

Manufacturing is expected to remain critical to the regional economy for the foreseeable 
future. This is largely due to the synergy created by increasing manufacturing activities in 
Mexico, especially in Baja California. Since 2007, Mexico has invested nearly $40 billion on 
transportation infrastructure to significantly improve the quality and increase the capacity 
of its multi-modal transportation system. The country generates approximately three times 
more engineering graduates each year as compared to the U.S. Mexico’s strategic decision 
to shift its manufacturing sector make-up two decades ago has resulted in a major shift 
from commodity manufacturing to high-tech manufacturing. As a result, Mexico’s industry 
cluster today includes manufacturing of vehicles, automotive parts, aerospace components, 
white goods (washers, dryers, refrigerators, etc.), electronics (cell phones and other small 
electronic devices), medical devices and pharmaceuticals.11

MANUFACTURING SECTOR IN THE SCAG REGION

While the overall national trend in the number of manufacturing establishments has been 
declining, the SCAG region remains the second largest manufacturing center in the nation, 
after the state of California (FIGURE 1).8

The top five manufacturing sectors in the SCAG region in terms of the number of 
establishments include fabricated metal product manufacturing, apparel manufacturing, 
food manufacturing9 and printing and related support activities.10 In 2013, the manufacturing 
sector generated over $34 billion in payroll. Contributing 13 percent to the regional GDP and 
generating eight percent of the region’s employment, manufacturing still plays an important 
role in the SCAG region’s economy.

The regional manufacturing sector relies heavily on truck transportation, followed by 
rail transportation. In 2014, the manufacturing sector spent over $2.25 billion on truck 
transportation, a 68 percent share of total direct transportation expenditures (TABLE 3). 
This is evident as many of the manufacturing facilities in the SCAG region are strategically 
located near major transportation corridors (EXHIBIT 3). This is a highly specialized and 
segmented industry, where a number of manufacturers individually handle various stages 
of production before products become finished goods. As a result, semi-finished goods 
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TABLE 3 Expenditures on Transportation by Manufacturing Industries (2014) (Direct inputs)

Transportation Mode Spending on Different Transportation Modes

Millions of Dollars Percent of Total
Air transportation  $211 6%

Rail transportation  $424 13%

Water transportation  $125 4%

Truck transportation  $2,252 68%

Warehousing and storage  $166 5%

Other*  $113 3%

Total  $3,291 100%

* Other includes “Transit and ground passenger transportation”, “Pipeline Transportation”, “Other transportation and support 
activities” and “Household production of transportation services”

Source: REMI TranSight for SCAG v3.7.6 and the Transportation Satellite Accounts Commodity-by-Industry Direct 
Requirements (2012)

Note: Numbers may not sum to total due to rounding.
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expenditure for manufacturing sector was $3.3 billion (three percent of the SCAG region 
manufacturing GDP), the retail sector’s direct expenditure was $5.6 billion (ten percent of the 
SCAG region retail GDP) (TABLE 3 & 4). This indicates that a reliable transportation system is 
critical to the SCAG region’s retail industry.

KEY FUNCTIONS AND MARKETS
The freight transportation system in the SCAG region serves a wide range of user markets 
with unique performance needs that dictate the components of the system that they will use. 
The following provides a summary of international, domestic and local trade markets and 
associated transportation system needs.

INTERNATIONAL TRADE
The SCAG region is the largest international trade gateway in the U.S. with trade moving 
through the San Pedro Bay Ports, international land border crossings with Mexico and 
regional airports. This international trade is supported by an extensive transportation system 
that includes a highly developed network of roadways and railways, air cargo facilities, 
intermodal facilities and an abundance of regional distribution and warehousing clusters. 
While the SCAG region has made great strides in building infrastructure and planning for the 
future, continued investment is needed to support commerce and economic growth.

Many of the goods manufactured at plants in the SCAG region and Mexico are semi-
finished goods that receive further modifications and refinements before being transported 
to warehouses and distribution centers. Similarities in manufacturing commodities are 
observed in the types of manufacturing establishments that exist in the SCAG region 
and Mexico. These include transportation equipment, computer and electronic products, 
electrical equipment, appliances, and components and machinery.12 The similarities in 
commodities indicate that complementary manufacturing processes take place with 
Mexico. Often, semi-finished products are moved across the border several times, each 
time getting closer to finished products, before being shipped to final destinations in the U.S. 
for consumption. This synthesized manufacturing system is expected to continue as more 
businesses observe the benefits of near-shoring.

While outsourcing and off-shoring of manufacturing still dominate the current industry 
practice, some multi-national corporations such as General Electric and Caterpillar are re-
shoring jobs to the U.S. The types of products that lend themselves to re-shoring, however, 
are relatively limited. These include electrical equipment, appliances, transportation 
equipment, computers and electronics, plastics and rubber products, fabricated metal 
products and machinery. Top decision drivers for companies to re-shore include 13:

 z Reduce time-to-market (73.7 percent);

 z Reduce cost (63.9 percent);

 z Improve product quality (62.2 percent);

 z Gain more control (56.8 percent);

 z Reduce hidden supply chain management costs (51.4 percent); and

 z Protect intellectual property (48.5 percent).

RETAIL SUPPLY CHAINS

Retail trade includes a wide variety of subsectors including motor vehicles, furniture, 
electronics and appliances, building materials, health and personal care products, clothing, 
sporting goods and books. The retail industry supported nearly $30 billion in wages and 
salaries in 2014.14 In general, retail industries are heavily dependent on international trade to 
receive materials and products, usually through containerized cargo imported through the 
San Pedro Bay Ports. This industry is also heavily reliant on Southern California’s freight 
transportation systems to ensure products are available at stores as well as for the delivery 
of goods via online shopping.

Similar to the manufacturing sector, the direct transportation expenditures by the SCAG 
region’s retail industry exhibit the industry’s heavy reliance on truck transportation. 
Compared to the manufacturing sector, however, the retail industry spends significantly 
more on transportation services. In 2014, the regional GDP was almost $107 billion 
for manufacturing and $54 billion for retail (TABLE 2). While total direct transportation 

TABLE 4 Transportation Expenditures by Retail Industry (2014) (Direct inputs)

Transportation Mode Transportation Spending

In Millions Percent of Total
Air transportation $65.1 1%

Rail transportation $7.8 0%

Water transportation $2.8 0%

Truck transportation $3,290.8 59%

Warehousing and storage $1,524.0 27%

Other* $709.2 13%

Total $5,599.6 100%

* Other includes “Transit and ground passenger transportation”, “Pipeline Transportation”, “Other transportation and support 
activities” and “Household production of transportation services”

Source: REMI TranSight for SCAG v3.7.6 and the Transportation Satellite Accounts Commodity-by-Industry Direct 
Requirements (2012)
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Transloading is broadly defined as activities that involve the deconsolidation of the contents 
of marine containers, which are usually 40-foot equivalent units (FEUs) and reloading of 
their contents into 53-foot domestic trailers that can be transported by trucks. Transloading 
allows for the movement of increased amounts of goods while utilizing less equipment, 
resulting in significant cost savings through economies of scale and other transportation-
related savings. Transloading sometimes provides value-added services as well. Existing 
infrastructure, equipment and trade flows in the SCAG region provide a substantial 
competitive advantage and serve as a major economic incentive for importers to move freight 
requiring transloading through Southern California.

INTERNATIONAL BORDER CROSSINGS
International border crossings between the U.S. and Mexico are critical components of the 
freight transportation system in Southern California. Mexico remains the third-largest trading 
partner of the U.S. behind Canada and China, with a $534.5 billion trade volume in 2014, 
accounting for 13.5 percent of total U.S. foreign trade. It is also the largest market for exports 
of goods made in California, accounting for approximately $25.4 billion (or 12.4 percent) of 
California’s overall exports in 2014. Most of the merchandise flows in the California-Baja 
California region are made by truck, supporting manufacturing and maquiladora industries 
that lie on the Mexican side of the international border.

Increased trade across the border has been bolstered by the existence of multiple free trade 
zones (FTZs). As a result of the associated tax savings and lower wages in Mexico, FTZs 
have been used by U.S. companies to export raw materials into Mexican manufacturing 
firms (maquiladoras), where goods are processed or assembled and then exported back 
in their finished state to the U.S.17 The ability to transfer goods from one FTZ to another 
within Mexican territory without losing any of the fiscal incentives (tax savings) is slowly 
creating a logistics and manufacturing network of FTZs that is expected to boost Mexican 
foreign trade with the U.S.

As more businesses try to capitalize on the benefits of sourcing and manufacturing in 
Mexico, substantial impacts are expected on the transportation systems that service 
the border region and provide network connections to the trade nodes that have strong 
relationships with the border region i.e., the Inland Empire and the San Pedro Bay Ports.
In order to assess the mobility of commerce at the Imperial County-Mexicali border and 
to develop freight planning strategies that address long term trade and transportation 
infrastructure needs in this border region, SCAG is analyzing the patterns and the efficiency 
of goods that move across the border. Although analysis is still underway, some key findings 
include the following: (i) projected cross-border goods movement volumes in future years 
suggest that roadway congestion levels will increase, partly due to cross-border activities; (ii) 
transportation infrastructure in the greater Los Angeles area (intermodal rail, ports, roadway 

SAN PEDRO BAY PORTS

Containerized trade between the U.S. and Asia constitutes the majority of international 
cargo transiting the SCAG region, with over 32.5 percent of all containers in the U.S. moving 
through the San Pedro Bay Ports.15 Despite some modest shifts recently in container 
volumes to other U.S., Canadian and Mexican ports, total container volume for the San Pedro 
Bay Ports is still expected to grow to 36 million by 2035, a 225 percent increase over the 
next two decades (FIGURE 2).

Imports, which constitute most of the containers that move through the San Pedro Bay 
Ports, may be categorized as local or discretionary. Local containerized traffic is that which 
is ultimately consumed in a geographical area local to the San Pedro Bay Ports (Southern 
California, Southern Nevada, Arizona and New Mexico and southern portions of Utah and 
Colorado). Discretionary containerized traffic is that which terminates outside this region. 
Recent analysis indicates that local traffic carrying containerized imports accounts for 
approximately 22-29 percent of San Pedro Bay Ports’ total import-related traffic. The other 
71-78 percent is assumed to be discretionary traffic, routed through the San Pedro Bay Ports 
for economic reasons.16

Beyond local or discretionary (outside of the region), imports can be further categorized 
as Direct, Transloaded, or Rail. When containers arrive at the San Pedro Bay Ports, the 
way they move is largely determined by final consumption points, inventory needs and 
transportation costs (see FIGURE 3).

14 
16 

22 

35 36 

2010 (actual) 2015 2020 2030 2035

FIGURE 2 San Pedro Bay Ports Container Volume Trend and Projections (Millions of TEUs)

Source: Port of Long Beach and Port of Los Angeles, based on thier Feb. 2015 forecats:
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FIGURE 3 Import Container Flow by Mode, Handling Process, and Destination
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* Geographical areas included in Local Market are Southern California, Southern Nevada, Arizona, New Mexico, and southern portions of Utah and 
Colorado for which the San Pedro Bay Ports serve as the closest container ports with the lowest land-side transportation costs.  
** Transloading is broadly defined as activities that involve the deconsolidation of the contents of marine containers, which are usually forty-foot 
equivalent units (FEUs), and reloading of their contents into 53-foot domestic trailers. Transloading allows for the movement of increased amounts 
of goods while utilizing less equipment, resulting in transportation cost savings through economies of scale. Transloading sometimes provides 
value-added services as well. 
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network, air cargo facilities) and distribution facilities in the Inland Empire will continue to be 
critical in supporting the growth of manufacturing activities in Tijuana; (iii) the magnitude of 
the near-shoring trend and associated impacts on overall cross-border activities is yet to be 
determined; (iv) delays associated with land port of entry, especially for northbound finished 
goods, continue to be major concerns for companies on both sides of the border; and, (v) 
research & development, value engineering in certain manufacturing sectors like medical 
devices and components is providing additional opportunities for growth.

INTERNATIONAL AIR CARGO
Los Angeles International Airport (LAX) handled over 897,000 metric tons of cargo in 
2014, making it the seventh-busiest cargo airport in the United States and the 14th busiest 
in the world. Most often used for time-sensitive and higher-value goods, international air 
cargo plays a significant role in the regional economy, representing $96 billion in trade. 
Over 82 percent of the international air cargo at LAX is handled by scheduled passenger 
airlines or their cargo divisions that operate freighter aircraft. According to SCAG’s recent 
air cargo forecast, air cargo activity has been declining over the past decade, with most of 
this decline confined to domestic air cargo. International air cargo, representing nearly 60 
percent of tonnage handled, peaked in 2007, declined during the recession between 2007 
through 2009 and is slowly recovering to pre-recession levels. As the regional economy 
continues its recovery from the recession, international air cargo at LAX is expected to 
grow by 1.9 percent annually within the next twenty years, totaling 3.0 million metric 

tons by 2040. Preparing for this growth will be a major challenge for LAX over the coming 
decades as the existing urban footprint may limit the ability to address warehousing and 
office requirements, aeronautical infrastructure needs, auto parking demands and other 
landside operational issues.

DOMESTIC AND LOCAL GOODS MOVEMENT
While the region is a major gateway for international containers, local and domestic 
freight is dominant. An overwhelming majority of goods movement activity in the SCAG 
region is generated by local businesses moving goods to local customers and serving 
national domestic trade systems. These local goods movement-dependent industries 
rely on transportation as a key part of their business model and generally utilize a more 
geographically dispersed transportation network than the international container market. 
About 85 percent of truck trips are associated with intra-regional goods movement. 
Domestic manufacturers, wholesalers and retailers also use the rail system and the air cargo 
system, though to a much more limited extent than international shippers.

The regional transportation system provides the infrastructure to allow these businesses 
to ship and receive the materials necessary to perform daily operations. Examples include 
shipments of raw material to support manufacturing processes and the delivery of refined 
or finished products to market. Major goods movement-dependent industries include 
those related to the manufacturing, wholesale trade, construction, transportation and 
warehousing, and mining sectors.
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TECHNOLOGY AND CONSUMER BEHAVIOR 
IMPACTING GOODS MOVEMENT
In 2014, the retail industry provided nearly $30 billion in wages and salaries for the region.19 
This industry includes a wide variety of subsectors including motor vehicles, furniture, 
electronics and appliances, building materials, health and personal care products, clothing, 
sporting goods, and books. In general, retail industries are heavily dependent on international 
trade to receive materials and products, usually through containerized cargo imported 
through the San Pedro Bay Ports.

One of the most notable changes in the retail industry is the strong growth in e-commerce. 
E-commerce sales for U.S. retailers were $261 billion in 2013, an increase of 13.6 percent 
from 2012, while total sales increased by 3.8 percent at $4.5 trillion in 2013. Within the 
e-commerce sales merchandise category, clothing and clothing accessories had the 
largest sales at $40 billion, followed by electronics and appliances at nearly $23 billion. 
E-commerce provides consumers with a broad range of shopping options as they compare 
product prices instantaneously from their mobile devices and decide how the purchased 
products will be acquired (e.g., home delivery or store pick-up), known as omni-channel 
retailing (TABLE 5). Omni-channel retailing offers shoppers multiple purchasing and 
receiving options. Simultaneously, e-commerce has generated a considerable force of 
change in terms of how traditional distribution centers and retail outlets are operating to 
meet customer demands.

Distribution centers in the past delivered bulk size goods to their customers or single 
vendors. Because e-commerce orders tend to be smaller in size than the traditional 
distribution center orders (i.e., a single item order as compared to a bulk-case order), many 
retailers and distribution center/warehouse operators are upgrading their facilities, or 
developing new facilities to meet surging e-commerce orders.

In 2014, local goods movement-dependent industries employed over 2.9 million people 
throughout the region (FIGURE 4) and contributed $291 billion to the regional GDP. (FIGURE 
5). As shown in FIGURE 6 these industries are projected to grow steadily through 2040.

Regional GDP is a broad indicator of the level and strength of economic activity in a region. 
In the long term, the region’s GDP is projected to grow steadily through 2040 at a rate 
slightly faster than the U.S. economy as a whole. The region’s total GDP was $820 billion in 
2014 and is projected to top $1.45 trillion in 2040, growing at an average rate of 2.3 percent 
between these years. In comparison, the U.S. economy (U.S. GDP) is expected to grow at 2.4 
percent annually during the same period.18

Mirroring national trends, this GDP growth is anticipated to be accompanied by an increasing 
transition toward a higher value-added manufacturing and service economy. The predicted 
highest-growth industry sectors from 2014 to 2040 include the manufacturing, wholesale 
trade and construction sectors—all of which are highly dependent on the regional freight 
transportation system. All three of these sectors will more than double in size over the next 
two decades and will contribute a combined $545 billion to regional GDP by 2040.

4.5%

2.6% 2.8%
2.5%

2.2%

Construction Manufacturing Wholesale
Trade

Retail Trade Transportation
and

Warehousing

FIGURE 6 2014-2040 Average Real Annual Growth Rates by Major Goods Movement-Dependent 
Sectors 

Source: REMI TranSight SCAG, CA, USv3.6.5.

TABLE 5 Omni-Channel Retailing Options

Shopping Mode Fulfillment Options Return Options

• In store
• Online or catalog
• Via phone or other 

mobile device

• Pick up in store
• Online or catalog
• Ship from warehouse/distribution center
• Direct shipping from manufacturer

• In store
• Online
• Via phone or other 

mobile device

Source: Industrial Warehousing in the SCAG Region Study, Task 3 Trend Report, SCAG, 2015
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Meanwhile, mitigating the impacts of increased train traffic in communities will 
continue to be a challenge.

 z Logistics Epicenter: Southern California continues to be the nation’s epicenter 
for distribution and logistics activity despite challenges that were observed in 
recent years, including increasing land prices, labor cost and transportation cost 
for moving goods through Southern California. The geographical proximity to 
the nation’s largest container ports and accessibility to the rest of the country via 
the region’s extensive transportation network make Southern California an ideal 
location for many logistics activities. With continued growth in international trade 
and regional and national population, Southern California is poised to continue 
serving as a global trade node.

 z Air Quality Issues: Much of our region does not meet federal air quality standards 
for ozone and fine particulate matter (PM2.5). Ships, trucks, trains and other 
goods movement equipment are among the largest contributors to regional air 
pollution. Criteria pollutants such as NOX and PM2.5 can have significant public 
health impacts. Freight transportation is also a major producer of greenhouse gas 
emissions. Emissions generated by the movement of goods are being reduced 
through efforts such as the San Pedro Bay Ports Celan Air Action Plan, as well 
as regulations such as the statewide Heavy Duty Truck and Bus Rule.  But these 
reductions are unlikely to be sufficient to meet regional air quality goals.  

 z Emissions generated by the movement of goods are being reduced through efforts 
such as the San Pedro Bay Ports Clean Air Action Plan, as well as regulations 
such as the statewide Heavy Duty Truck and Bus Rule. But these reductions are 
unlikely to be sufficient to meet regional air quality goals.

HIGHWAY STRATEGIES
Our strategies will now be described, however, for information on individual regional goods 
movement projects, refer to Regional Goods Movement Project List (TABLE 19) at the 
end of this appendix.

EXISTING AND PROJECTED HIGHWAY CONDITIONS

With continued growth in freight demands, regional truck-related activities will increase over 
the 2016 RTP/SCS time horizon. SCAG’s Heavy Duty Truck (HDT) model is the primary 
analysis tool to evaluate the impacts of truck traffic and highway goods movement strategies 
on the regional transportation network. Major sources of truck traffic are grouped into the 
following categories in SCAG’s HDT model:

Further, consumers are increasingly demanding quicker fulfillment of their orders and same-
day delivery options. To meet the same-day delivery promise, distribution or fulfillment 
center proximity to population centers becomes critical. This is exemplified by large-scale 
e-commerce fulfillment center developments in the periphery of urban population centers. 
At the same time, small to medium size buildings that are narrow, but with ample loading 
doors and docks in urban cores, have also been attractive as they provide even quicker 
access to dense population centers than those in the outskirts. Additionally, retailers are 
increasingly using products available at their stores to fulfill e-commerce orders. This has 
increased their reliance on parcel delivery services such as UPS, FedEx and the U.S. Postal 
Service, making parcel hubs, delivery centers, as well as local streets and highways in urban 
environments critical to e-commerce.20,21,22

GOODS MOVEMENT TRENDS AND DRIVERS
A number of key trends and drivers are expected to impact our region’s goods movement 
system. Some of these are highlighted below:

 z Population and Employment Growth: The regional population and rate of 
employment in our region are key indicators of economic health, and both are 
projected to grow rapidly over the next two decades. By 2040, the region’s 
population is expected to grow by about 21 percent and employment is expected 
to grow by about 32 percent. This growth is expected to fuel consumer demand 
for products and in turn, the goods movement services that provide them. 
This increased demand will drive stronger growth in freight traffic on already 
constrained highways and rail lines.

 z Unemployment rates: The rates have declined in more recent years for the region. 
The latest data reflects a 6.6 percent unemployment rate for the region—a decline 
from 7.5 percent a year ago.23 The Inland Empire, in particular, is experiencing 
steady job growth with a 6.9 percent unemployment rate—2.1 percentage points 
lower than it was one year ago. Employment growth in the Inland Empire is being 
led by the Transportation, Warehousing and Utilities sectors.24

 z Continued Growth in International Trade: The San Pedro Bay Ports anticipate 
cargo volumes to grow to 36 million containers by 203525—despite increasing 
competition with other North American ports, the expansion of the Panama Canal 
and more recent delays at the port terminals due to labor contract negotiations. 
Port of Hueneme in Ventura County is also positioned to grow as a preferred port 
for specialized cargo such as automobiles, break bulk fruit and military cargo. 
This growth will place further demands on marine terminal facilities, highway 
connections, and rail  intermodal terminals. If port-related rail traffic and commuter 
demands are to be met, main line rail capacity improvements also will be required. 
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AM and PM Peak periods, respectively. EXHIBIT 7 illustrates the expected speeds on the 
regional highway network during the PM Peak period in 2040 if no action is taken.

HIGHWAY TRUCK COLLISIONS

Truck-involved collisions are of critical concern as the region’s highways carry high volumes 
of trucks daily. Between 2010 and 2012, truck-involved collisions on the region’s highway 
network totaled 5,013, predominately along heavily truck traveled corridors in Los Angeles 
County and the Inland Empire.

EXHIBIT 8 shows truck involved crashes on the major highways in the region on a per-mile 
basis. Some of the key locations with the highest truck involved crashes are located along 
the following highways within our region:

 z I-5 between SR-60 and I-10

 z SR-60 east of SR-57 to Euclid Ave

 z I-710 North of I-5

 z I-710 between I-105 and SR-91

 z I-10 between SR-57 and I-215

 z Internal Truck Trips: These are truck trips that have both an origin and a 
destination within the SCAG region and are generated by local industries, 
construction sites, domestic warehouses, truck terminals and residences.

 z External Truck Trips: These are interregional truck trips that reflect trade between 
the SCAG region and the rest of the U.S.

 z Port Truck Trips: These are truck trips with an origin or destination at the 
San Pedro Bay Ports.

 z Secondary Port Truck Trips: These are truck trips with an initial origin or 
destination at the San Pedro Bay Ports that are moved a second time after the first 
trip to or from the San Pedro Bay Ports. Transloading trips are in this category.

 z Intermodal (IMX) Truck Trips: These are domestic intermodal truck trips that have 
origins or destinations at regional intermodal rail terminals. These truck trips do not 
include those that have either an origin or destination at the San Pedro Bay Ports.

TABLE 6 shows the number of regional truck trips in 2012 by category and county.

In 2012, the San Pedro Bay Ports were responsible for approximately 55,000 direct daily 
regional truck trips. As shown in TABLE 6, this constitutes only five percent of regional truck 
trips. That number is expected to grow to approximately 87,000 daily regional truck trips, an 
increase of nearly 58 percent, by 2040.

All key regional highway corridors used to move goods are expected to see an increase in 
overall truck volumes by 2040 (EXHIBIT 4 reflects 2040 baseline conditions). EXHIBIT 5 
and EXHIBIT 6 illustrate existing truck speeds on the regional highway network during the 

TABLE 6 Daily Regional Truck Trips by Category by County 

* Does not include the trips between external to external SCAG zones (about 10,000 trips)
Source: SCAG

Imperial Los Angeles Orange Riverside San Bernardino Ventura Total Percent

Internal 10,002 550,207 174,631 89,910 112,434 45,781 982,965 84.8%

External * 2,061 47,992 8,046 4,231 7,601 2,347 72,278 6.2%

Port 14 50,585 1,460 659 1,897 104 54,719 4.7%

Intermodal (IMX) 6 5,430 284 197 1,610 44 7,571 0.7%

Secondary 2 5,986 307 128 1,206 20 7,648 0.7%

Total 12,085 660,200 184,728 95,124 124,748 48,295 1,125,181

Percent 1.0% 56.9% 15.9% 8.2% 10.8% 4.2%
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activity. The corridor’s traffic mitigation impacts would be significant, especially 
considering that some segments of the EWFC are forecast to carry between 
58,000 and 78,000 trucks per day in 2040.

 z Reduction in Regional Delay: The EWFC is projected to result in substantial delay 
reduction for both trucks and autos. Within the identified project influence area, 
all traffic is expected to experience a reduction of approximately 4.3 percent, 
with heavy-duty trucks seeing a nearly ten percent decrease. This reduced delay 
would provide demonstrable travel time savings as well as reduce emissions from 
idling vehicles on congested roadways.

 z Impact on Parallel Routes: The EWFC is projected to draw significant volumes of 
truck traffic away from parallel routes, easing congestion and creating capacity for 
other vehicles on general purpose lanes. Estimates indicate that the EWFC could 
reduce daily traffic on portions of SR-60 (between 42-82 percent), I-10 (up to 
33 percent), SR-91 (up to 19 percent), I-210 (up to 17 percent) and major regional 
arterials (up to 21 percent).

 z Mobility Benefits for Critical Markets: The EWFC would offer considerable 
benefits to regional businesses and industries served by the numerous 
clusters of warehousing and manufacturing facilities near the route. Portions 
of the recommended potential route lie within a five-mile radius of 52 percent 
of the region’s warehousing square footage and 27 percent of regional 
manufacturing employment.

 z Reduction of Truck-Involved Accidents: The East-West Freight Corridor offers the 
potential to reduce truck-involved crashes as a result of the separation between 
trucks and other vehicles. Safety analysis revealed that several existing east-west 
corridors have high rates of truck-involved crashes, including segments of SR-60, 
SR-91 and I-10. The EWFC designed specifically for use by heavy duty trucks has 
the potential to improve safety and decrease the number of accidents for trucks 
and autos on parallel routes.

 z Preservation of Jobs and Income: Increasing congestion is making Southern 
California a less attractive place to do business, threatening jobs and the 
positive economic impacts of the goods movement sector. An EWFC delivers a 
transportation system with greater capacity and less congestion in support of 
industries that depend on efficient freight movement throughout the SCAG region.

 z Reduction of Harmful Emissions: The EWFC provides an opportunity to reduce 
harmful pollutants through the use of zero and near-zero emission technologies 
for freight transportation, although the technology to be used will be determined 
as the market evolves.

REGIONAL CLEAN FREIGHT CORRIDOR SYSTEM
The 2016 RTP/SCS continues to envision a system of truck-only lanes extending from 
the San Pedro Bay Ports to downtown Los Angeles along I-710, connecting to the SR-60 
corridor and finally reaching I-15 in San Bernardino County. Such a system would address 
the growing truck traffic and safety issues on core highways through the region and serve 
key goods movement industries. Truck-only lanes add capacity in congested corridors, 
improve truck operations and safety by separating trucks and autos and provide a platform 
for the introduction and adoption of zero- and near zero-emission technologies. Ongoing 
evaluation of a regional freight corridor system is underway, including recent work on an 
environmental impact report (expected to be recirculated in Winter 2016) for the I-710 
segment. Additionally, as a part of the 2016 RTP/SCS, SCAG continues to refine the east-
west corridor component of the system along the SR-60 corridor. Current efforts have 
focused on working to identify an initial operating segment. Additional study is underway to 
evaluate the East-West Freight Corridor (EWFC) project concept.

EAST-WEST FREIGHT CORRIDOR
The 2016 RTP/SCS continues to identify a corridor concept along the SR-60 (EXHIBIT 9). 
While numerous EWFC options were examined, the Plan identifies a corridor concept to be 
explored further. Utilizing a right-of-way of approximately 100 feet, the bi-directional corridor 
would be restricted to truck traffic and have limited ingress/egress points. The EWFC would 
be a catalyst for the use of zero- and near zero-emission truck technologies, improving air 
quality for communities near the corridor and throughout the region.

BENEFITS OF THE EAST-WEST FREIGHT CORRIDOR
Continuing to move freight efficiently is critical to retain Southern California’s trade 
competitiveness. The EWFC offers the opportunity to address many goods movement 
challenges, including congestion, air quality and safety concerns. The EWFC will support 
mobility for key industries, serve goods movement markets in an efficient manner, promote 
the region’s environmental goals and contribute to alleviating the region’s congestion. 
Analysis completed as part of the SCAG Comprehensive Regional Goods Movement Plan 
and Implementation Strategy indicates that major benefits of the potential East-West 
Freight Corridor include:

 z Mitigation of Future Truck Traffic: Truck traffic is projected to grow significantly 
on all existing key east-west freeway segments. These dramatic increases in 
truck traffic on east-west corridors will cause increased congestion and longer 
delays to both trucks and general traffic on existing routes. The construction of 
the EWFC would increase capacity to accommodate the projected growth in truck 
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Using this approach, all truck bottlenecks on a corridor will have the same percent change 
applied to them. Potential emerging bottlenecks were identified by utilizing the PeMS “Top 
Bottlenecks” feature to measure queue lengths, time periods and estimated delays for 
recurring regional bottlenecks. These delays were adjusted by using Caltrans truck volumes 
since PeMS estimates total delay, but not truck delay. This recent analysis also identifies 
potential new truck bottleneck locations as shown in TABLE 7 and EXHIBIT 10.

These priority truck bottleneck locations, combined, contribute over 1 million hours of truck 
delay annually to SCAG regional roadways during congested time periods. Addressing these 
bottlenecks would contribute to reduction in delay as well as emissions “hot spots.”

One of the most congested truck bottleneck locations in the SCAG region is at the 
intersection of the SR-57 and SR-60 freeways in Los Angeles County. In 2014, the City 
of Industry, along with the Los Angeles County Metropolitan Transportation Authority 
(LACMTA), was awarded a TIGER Grant to construct the 57/60 Confluence Freight 
Corridor Project. This $37.3 million project will improve both directions of travel to/from 
the Grand Avenue interchange by constructing an eastbound on- and off-ramp bypass, 
add an eastbound mainline lane, re-align all on- and off-ramps, replace the Grand Avenue 
Overcrossing and reconstruct the Grand Avenue & Golden Springs Drive intersection. The 
multi-phase effort is expected to reduce congestion, eliminate the hazards associated with a 
high accident rate at that location, and will facilitate more efficient freight movement.

There are a number of major highway projects that were recently completed or are currently 
under construction as shown in TABLE 8. These projects are expected to provide significant 
improvements at or near the identified truck bottleneck locations. SCAG is currently 
developing a supplemental truck bottleneck report, and with access to the latest real time 
data, bottleneck issues are anticipated to be monitored on a continuous basis.

Some of the truck bottleneck locations also have a higher number of truck related 
crashes in the region with a crash rate of more than eight on a per mile basis. These 
locations are listed below:

 z I-5: At I-210, between SR-2 and I-710, South of I-605, between SR-22 and SR-55;

 z I-605: Between I-105 and I-10;

 z I-15: Between I-10 and SR-60;

 z I-210: East of SR-134;

 z I-10: East of I-605 and east of I-15;

 z SR-60: Between I-10 and east of I-710, between I-605 and SR-57;

 z SR-91: West of SR-57.

TRUCK BOTTLENECK RELIEF STRATEGY
As driver wages and fuel costs represent over 50 percent of total motor carrier costs, truck 
congestion has major impacts on the bottom line of the trucking industry. In a 2013 analysis 
conducted by the American Transportation Research Institute (ATRI), the Los Angeles 
metropolitan area was identified as leading the nation in costs to the trucking industry 
caused by traffic congestion, with nearly $1.1 billion in added operational costs to truckers.26 
Further, the SCAG region had five of the top 100 truck bottlenecks in the U.S. in 2014 and 
2015 as identified by ATRI. The 2015 ranking for the SCAG region is as follows:

 z #9 SR-60 at SR-57 in Los Angeles County

 z #18 I-710 at I-105 in Los Angeles County

 z #36 I-10 at I-15 in San Bernardino County

 z #43 I-15 at SR-91 in Riverside County

 z #61 I-110 at I-105 in Los Angeles County.27

In 2013, SCAG’s Comprehensive Regional Goods Movement Plan identified the top-priority 
truck bottlenecks through a process that included both a quantitative analysis of congestion 
in the region along with stakeholder outreach and input from other sources such as Caltrans’ 
Corridor System Management Plans (CSMPs). This analysis resulted in a list of the top 50 
regional priority bottlenecks (TABLE 7). Top priority bottlenecks include those that had the 
highest truck-related annual delay according to the quantitative bottleneck assessment as 
well as others identified by key stakeholders and CSMPs.

For the 2016 RTP/SCS, these bottlenecks were updated using a two-step approach. The 
first step was to update the congestion levels for the previously identified bottlenecks 
to verify if any major changes had occurred between 2008 and the 2012 base year for 
the 2016 RTP/SCS. The second step used readily available data to identify potential 
emerging truck bottlenecks that may have developed since the last analysis. The existing 
bottleneck “refresh” was performed by estimating the percent change in truck delay on a 
corridor between 2009 and 2012. To facilitate this analysis using the Caltrans Performance 
Measurement System (PeMS), a corridor was defined as a directional freeway at the county 
level (e.g., I-5 northbound in Orange County). The percent change was calculated by taking 
PeMS corridor delays for 2008 and 2012, adjusting those total delays to represent truck 
congestion by using Caltrans estimated truck volumes and calculating the percent change in 
corridor delay for the two years.
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Note: Not listed in the order of priority. 
Sources:*Comprehensive Regional Goods Movement Plan and Implementation Strategy. ** 2016-2040 Regional Transportation Plan/ Sustainable Communities Strategy (RTP/SCS).

Identification Methodology Route Direction Absolute Postmile/Limits County

SCAG Analysis*

605 SB 13.8 Los Angeles

5 NB 117.8 Los Angeles

405 NB 46.5 Los Angeles

101 SB 4.1 Los Angeles

5 NB 124.9 Los Angeles

605 NB 17.5 Los Angeles

60 EB 18.3 Los Angeles

110 NB 16.1 Los Angeles

10 EB 25.6 Los Angeles

91 WB 3.9 Los Angeles

60 EB 21.6 Los Angeles

110 SB 17.8 Los Angeles

60 EB 19.3 Los Angeles

10 WB 32.0 Los Angeles

405 NB 50.8 Los Angeles

60 EB 5.1 Los Angeles

60 EB 8.2 Los Angeles

91 WB 42.7 Los Angeles

101 NB 132.4 Los Angeles

5 SB 128.5 Los Angeles

5 NB 101.5 Orange

605 NB 19.2 Los Angeles

5 SB 132.3 Los Angeles

210 WB 31.0 Los Angeles

60 WB 13.0 Los Angeles

TABLE 7 Priority Truck Bottlenecks in the SCAG Region
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Identification Methodology Route Direction Absolute Postmile/Limits County

SCAG Analysis*

91 WB 40.9 Riverside

5 NB 160.8 Los Angeles

10 WB 30.1 Los Angeles

10 EB 6.6 Los Angeles

105 WB 12.9 Los Angeles

5 NB 119.2 Los Angeles

60 WB 16.4 Los Angeles

710 SB 17.5 Los Angeles

91 WB 23.6 Orange

Corridor System Management  
Plan (CSMP)*

5 SB 144.3 Los Angeles

10 EB 70.5 San Bernardino

57 SB 12.3 Orange

91 WB 46.9 Riverside

210 WB 28.8 Los Angeles

Stakeholder Identified*

215 NB/SB NA San Bernardino

10 EB 57.5 San Bernardino

101 NB 53.2 Ventura

101 NB 42.1 Ventura

57 NB 24.4 Los Angeles

710 NB 0.5 Los Angeles

98 EB/WB Dogwood Rd to SR111 Imperial

Forrestor Rd NB/SB SR-78/86 to CA-98 Imperial

8 EB/WB Imperial Ave Imperial

Potential New Bottlenecks Identified 
SCAG Analysis**

5 NB 137.7 Los Angeles

57 NB 15.2 Los Angeles

TABLE 7  Priority Truck Bottlenecks in the SCAG Region Continued

Note: Not listed in the order of priority. 
Sources:*Comprehensive Regional Goods Movement Plan and Implementation Strategy. ** 2016-2040 Regional Transportation Plan/ Sustainable Communities Strategy (RTP/SCS).
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TABLE 8 Major Highway Projects within SCAG Region at Bottleneck Locations 

Major Highway Projects Status

I-5/SR-14 Direct HOV Connector Completed

I-405 Sepulveda Pass Project Completed

I-5 South Los Angeles County Projects Under Construction

I-10/I-605 Interchange Improvements Under Construction

I-15/I-215 Interchange Improvements at Devore Under Construction

SR-91 Fast Forward Project (Riverside County) Under Construction

SR-91 Westbound General Purpose (Between SR-57 and I-5) Under Construction

US 101/SR-23 Interchange Improvements Projects Under Construction

I-710/Firestone Blvd/Atlantic Interchange SR-2 Terminus  
Project (3 phases)

Under Construction

TABLE 7  Priority Truck Bottlenecks in the SCAG Region Continued

Identification Methodology Route Direction Absolute Postmile/Limits County

Potential New Bottlenecks Identified 
SCAG Analysis**

60 EB 23.5 Los Angeles

105 EB 11.9 Los Angeles

210 EB 33.4 Los Angeles

605 NB 11.4 Los Angeles

5 NB 104.6 Orange

5 NB 108.7 Orange

91 EB 42.9 Riverside

91 EB 46.6 Riverside

15 SB 107.7 San Bernardino

101 SB 45.7 Ventura

Note: Not listed in the order of priority. 
Sources:*Comprehensive Regional Goods Movement Plan and Implementation Strategy. ** 2016-2040 Regional Transportation Plan/ Sustainable Communities Strategy (RTP/SCS).

The 2016 RTP/SCS allocates an estimated $5 billion toward goods movement bottleneck 
relief strategies. Some bottleneck relief concepts have been identified through the CSMP 
process, and others are currently programmed for implementation. Major capital-intensive 
goods movement infrastructure investments must be supplemented with a comprehensive 
strategy to mitigate the most pressing bottlenecks in the region. Examples of bottleneck 
relief strategies include ramp metering, extension of merging lanes, ramp and interchange 
improvements, capacity improvements and auxiliary lane additions. Although some 
bottleneck relief projects, such as auxiliary lanes, can be capital-intensive. Others like ramp 
metering are less complex and would therefore be relatively easier to implement.

Source: SCAG
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The BNSF San Bernardino Subdivision has at least two main tracks with segments of triple 
track between Hobart and Fullerton. On the Cajon Subdivision, the BNSF completed a third 
main track from San Bernardino to the summit of Cajon Pass.

While a majority of the UP Alhambra Subdivision is single track, since the 2012 RTP/SCS 
5.8 miles between South Fontana and Reservoir has been double-tracked and three new 
run-through tracks at Montclair have been constructed. Combined, these projects addressed 
more than one-third of the entire project that is envisioned for the segment between South 
Fontana and Reservoir on the Alhambra subdivision. The UP Los Angeles Subdivision has 
two main tracks west of Pomona and a mixture of one and two tracks east of Pomona.

North from West Colton, the single-track UP Mojave Subdivision closely parallels the 
BNSF Cajon Subdivision as the two lines climb the south slope of Cajon Pass. There are 
connections at Keenbrook and Silverwood to enable UP trains to enter/exit the main tracks 
of the BNSF Cajon Subdivision. Beyond Silverwood to Palmdale, the UP Mojave Subdivision 
has very little train traffic. UP uses this line to reach points in Northern California and 
the Pacific Northwest.

The BNSF operates intermodal terminals for containers and trailers at Hobart Yard (in the 
City of Commerce) and at San Bernardino. UP operates intermodal terminals at:

 z East Los Angeles Yard at the west end of the UP Los Angeles Subdivision;

 z Los Angeles Transportation Center (LATC) at the west end of the UP 
Alhambra Subdivision;

 z City of Industry on the UP Alhambra Subdivision; and the

 z Intermodal Container Transfer Facility (ICTF) near the south end of 
the Alameda Corridor.

In addition, both UP and BNSF operate trains hauling marine containers that originate or 
terminate at on-dock terminals within the Ports of Los Angeles and Long Beach.

UP also has a large carload freight classification yard at West Colton (at the east end of the 
Alhambra Subdivision). A large automobile unloading terminal is located at Mira Loma (mid-
way between Pomona and West Riverside on the Los Angeles Subdivision).

RAIL STRATEGIES

EXISTING AND PROJECTED RAIL CONDITIONS
Southern California is served by two Class I railroads:28 Union Pacific Railroad (UP) and the 
Burlington Northern Santa Fe Railway (BNSF). Pacific Harbor Line, Inc. (PHL), a Class III 
railroad, provides rail transportation, maintenance and dispatching services within the San 
Pedro Bay Ports area. The Port of Hueneme is served by the Ventura County Railway (VCR), 
a Class III railroad, which connects to the UP Coast main line in Oxnard. Another Class III line, 
the Los Angeles Junction Railway (LAJ), provides industrial switching services in the Cities 
of Vernon, Maywood, Bell and Commerce. The LAJ provides connections to both UP and 
BNSF. EXHIBIT 11 shows key segments of the rail system described in more detail below.

North of the Ports of Los Angeles and Long Beach, UP and BNSF trains operate on the 
Alameda Corridor, which was completed in 2002. All harbor-related trains of the UP and 
BNSF use the Alameda Corridor to access the rail mainlines that originate near downtown 
Los Angeles. East of downtown Los Angeles, freight trains operate on the BNSF San 
Bernardino Subdivision, the UP Los Angeles Subdivision, or the UP Alhambra Subdivision. 
North and west of Los Angeles, freight trains operate on the UP Coast line toward Santa 
Barbara, the Antelope Valley line from the San Fernando Valley to Palmdale, or the UP 
Mojave Subdivision from West Colton to Palmdale.

To transition from the Alameda Corridor to the Alhambra Subdivision, the UP utilizes 
trackage rights over Metrolink’s East Bank Line, which runs parallel to the Los Angeles River 
on the east side of downtown Los Angeles. The UP Los Angeles Subdivision terminates at 
West Riverside Junction, where it joins the BNSF San Bernardino Subdivision. The BNSF 
San Bernardino Subdivision continues north of Colton Crossing and transitions to the BNSF 
Cajon Subdivision. The Cajon line continues north to Barstow and Daggett and then east 
toward Needles, CA and beyond. UP trains exercise trackage rights over the BNSF San 
Bernardino Subdivision from West Riverside Junction to San Bernardino and over the Cajon 
Subdivision from San Bernardino to Daggett, which is a short distance east of Barstow. UP 
trains continue north of Daggett on the UP Cima Subdivision to Las Vegas.

The UP Alhambra Subdivision and the BNSF San Bernardino Subdivision cross at 
Colton Crossing in San Bernardino County. East of Colton Crossing, the UP operates its 
transcontinental Sunset Corridor main line, also known as the UP Yuma Subdivision. 
The Yuma Subdivision passes through the Palm Springs area, Indio and continues 
to Arizona and beyond.

The UP Yuma Subdivision has two main tracks from Colton to Indio. East of Indio, double-
tracking of more than 80 percent of the Sunset Corridor has been completed to date.
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REGIONAL RAIL STRATEGIES
The proposed regional rail package has several components. These include mainline rail 
improvements (rail-to-rail grade separations, double or triple tracking, new signal systems, 
universal crossovers, new sidings, etc.) that would benefit both freight rail and passenger rail 
service depending on their location; rail yard improvements (upgrades to existing yards as 
well as construction of new yards); rail operation safety improvements such as Positive Train 
Control (PTC) that could greatly reduce the risk of rail collisions and increase capacity; grade 
separations; and emissions reduction strategies.

CURRENT AND FUTURE VOLUMES AND POTENTIAL 
CAPACITY CONSTRAINTS
Significant growth in passenger and freight rail traffic is expected on most segments of the 
SCAG regional rail system by 2040. This anticipated growth is highlighted in TABLE 9, which 
shows 2012 and projected 2040 peak day train volumes on key segments. Freight train 
volumes include container trains, also called intermodal trains (marine and domestic) and 
non-intermodal trains (unit automobile trains, unit oil trains, unit bulk and carload trains). 
Passenger trains include Amtrak and Metrolink service. Increases in railroad traffic will 
require ongoing infrastructure investment to maintain current levels of service. Increased 
rail traffic also has an impact on roadway traffic and congestion, as more trains will result in 
increased wait times for vehicles at at-grade crossings - as much as 5,500 vehicle hours of 
delay per day at the regional level by year 2040.

Note: A “peak day” experiences the 90th percentile of the distribution of daily train movements. SCAG’s freight rail volume forecast was originally developed by Dr. Robert Leachman, Leachman and Associates, LLC, and was recently updated using the Train 
Builder model by Cambridge Systematics. These numbers do not represent forecasts made by BNFS Railway or UP Railroad. Passenger volume totals include Amtrak and Metrolink. Passenger volumes reflect input provided by Metrolink, LOSSAN Rail Corridor 
Agency, Riverside County Transportation Commission, and San Bernardino Associated Governments. 

Line Segments Type 2012 2040

BNSF San Bernardino Sub Hobart-Fullerton
Passenger 49 (25) 110 (72)

Freight 36 80

BNSF San Bernardino Sub Atwood-W. Riverside
Passenger 27 (25) 62 (60)

Freight 40 91

BNSF San Bernardino Sub W. Riverside-Colton
Passenger 39 (37) 108 (106)

Freight 60 139

BNSF Cajon San Bernardino-Silverwood + UPRR Mojave W. Colton-Silverwood
Passenger 2 2

Freight 89 167

UPRR LA Sub East LA-Pomona + UP Alhambra Sub Yuma Jct. - Pomona
Passenger 54 (53) 98 (96)

Freight 37 100

UP LA Sub Pomona-W. Riverside + UPRR Alhambra Sub Pomona-W. Colton
Passenger 13 (12) 48 (46)

Freight 43 112

UPRR Yuma
Passenger 1 2

Freight 40 95

TABLE 9 Peak Day Train Volume (Metrolink Volumes in Parentheses)

Additional Documentation Attachment to Comment 2-F1 
Attachment F



Kern

Camarillo

Moorpark

Simi Valley

Thousand Oaks
Oxnard

Agoura
Hills

Alham bra

Arcadia
Azusa

Bell

Burbank

Carson

Cerritos

Compton

Covina

Diamond
Bar

Downey

El
Monte

Glendale

Glendora

Inglew ood

Irwindale

La
Mirada

La
Verne

Los Angeles

Malibu

Monrovia

Monterey
Park

Norwalk

Pasadena

Pomona

San
Dimas

Santa
Monica

Torrance

Walnut

West
Covina

Whittier

Calabasas

Long Beach

Adelanto

Apple Valley

Barstow

Chino

Chino Hills

Colton

Fontana

Hesperia

Highland

Loma
LindaOntario

Rancho
Cucamonga

Redlands

Rialto

San
BernardinoUpland

Victorville

Yucaipa

Yucca Valley

Lancaster

Palmdale

Santa Clarita

Eastvale

Lake Elsinore

Hemet

Indian
Wells

Temecula

Perris

Moreno Valley

Murrieta

Wildomar

Rancho
Mirage

Corona

Jurupa Valley

Cathedral
City

Desert Hot Springs

San Jacinto

Beaumont
Banning

Calimesa

Palm
Desert

Riverside

Menifee

Norco

Palm Springs

Aliso
Viejo

Anaheim

Brea

Buena
Park

Costa
Mesa

Cypress

Fo untain
Valle y

Fullerton

Garden
Grove

Huntington
Beach

Irvine

La
Habra

Laguna
Niguel

Lake
Forest

Mission
Viejo

Newport
Beach

Orange

Santa Ana

Seal
Beach

Tustin

Yorba Linda

91

14

60

126

71

57

60

101

101

215

10

15

10

210

405

5

605

710

15

405

110

105

San Bernardino
County

Riverside
County

Orange
County

Los Angeles
County

Ventura
County

Source: SCAG

O:\=RTP\=rtp2016\mxds\GoodsMovement\Regional Mainline Rail Enhancements2.mxd  |  Date: 10/12/2015Map Title: Regional Mainline Rail Enhancements

°
0 4.5 92.25

Miles

A - Fourth Main Track from Silverwood to Frost

B - Third Main Track Martinez to Barstow

C - Devore Rd Crossovers

D - Flying Junction at Rancho
E - Second Main Track Devore to Rancho

F - Colton Crossing Grade Separation

G - Third Main Track MP 2.9 to Highgrove MP 6.1
H - Third Main Track West Riverside to Prado Dam
I - Third Main Track Esperanza to Atwood
J - Third Main Track Atwood to Fullerton

K - Fourth Main Track Fullerton to Hobart

L - Third Main Track Valley View to Serapis
M - Second Main Track South Fontana to Reservoir
N - Second Main Track Pomona to City of Industry
Main Line Rail Network

A

B

C

E

F

D

G

N

M

H

I

J

K

L

EXHIBIT 12 Regional Mainline Rail Enhancements
Additional Documentation Attachment to Comment 2-F1 

Attachment F



 31 2016–2040 RTP/SCS  I  APPENDIX TRANSPORTATION SYSTEM  I  GOODS MOVEMENT  31

Positive Train Control (PTC) is a radio or GPS-based system designed to automatically 
prevent train-to-train collisions, derailments caused by excessive speeds, unauthorized train 
movements in work zones, and the movement of trains through switches left in the wrong 
position. Congress mandated the installation of PTC through the Rail Safety Improvement 
Act of 2008 on lines where certain hazardous materials are carried and any line on which 
passenger or commuter rail services operate.30,31

While information on individual railroads implementation status is not available, recent 
documentation through the Federal Rail Administration reports that, nationally, 32 out of 
38 railroads have completed installation of approximately 50 percent of the locomotives 
that require PTC equipment, deployed approximately 50 percent of wayside units, replaced 
approximately 505 signals that need replacement and completed most of the required 
mapping for PTC tracks. With projected volume increases on both freight and passenger rail, 
ensuring railroad safety is of paramount importance to the region’s growth and quality of life.

The 2016 RTP/SCS assumes that no changes have been made to the Class I Railroads 
routing operations and includes mainline rail improvements that were estimated based on 
the Modified Status Quo routing along the UP Lines.32

Location of regional mainline rail enhancements are shown in EXHIBIT 12 and estimated 
costs of the recommended mainline track improvements are shown in TABLE 10.

Improvements to the BNSF Cajon Subdivision include installing a third main track and a 
fourth main track on specific segments, exceptional earthmoving, crossovers and bridges 
across multiple culverts.

Improvements to the BNSF San Bernardino Subdivision include a third main track, as well 
as a fourth main track along the Hobart to Fullerton segment. Caltrans has provided $121.8 
million for the triple tracking from Serapis (MP 151.1) to Valley View (MP 158.7).

MAINLINE ENHANCEMENTS
The most notable change since the 2012 RTP/SCS is the completion of the Colton rail-
to-rail grade separation project in the City of Colton, San Bernardino County. Completed 
in August 2013, this project physically separated two Class I railroads that crossed 
perpendicularly. An elevated 1.4-mile-long overpass that lifts UP trains traveling east-west 
removed the chokepoint that existed where BNSF and UP mainlines crossed tracks in 
Colton. Physically separating this crossing has numerous economic benefits to the region 
as well as the nation as the majority of imported cargo through the San Pedro Bay Ports are 
moved by freight rail via this crossing. The project completion was widely celebrated by the 
surrounding community, San Bernardino Associated Governments, Caltrans and both UP 
and BNSF as the project was delivered eight months ahead of schedule with $109 million in 
project cost savings.29

TABLE 10 Estimated Cost of Mainline Rail Improvements (in Nominal Dollars)

Mainline Rain Improvements "Estimated Cost 
($ YOE, Thousands)"

Rail package — mainline rail capacity expansion:
Colton rail-to-rail grade separation–BNSF Cajon 
Subdivision (Complete not included in the total); Barstow 
to Keenbrook–BNSF San Bernardino Subdivision; Colton 
Crossing to Redondo Junction–UP Mojave Subdivision; 
Devore Road to West Colton (inc. Rancho Flying 
Junction)–UP Alhambra Subdivision; West Colton to 
City of Industry–UP Los Angeles Subdivision; UP Yuma 
Subdivision.

$3,092,400 

TABLE 11 San Pedro Bay Ports Direct Intermodal Volumes as a Percentage of Total Port Container Throughput (2003–2014)

Source: Ports of Los Angeles and Long Beach

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

% On-Dock 15.9% 18.1% 20.7% 24.1% 23.0% 23.7% 24.6% 23.5%  24.2% 25.0%  24.8%  26.9% 

% Near-/Off-Dock 23.4% 21.2% 19.5% 18.7% 18.4% 18.5% 15.3% 11.7%  9.9% 11.2%  10.5%  9.7% 

Total % Direct  
Intermodal 39.3% 39.3% 40.2% 42.8% 41.4% 42.2% 39.9% 35.2%  34.1% 36.2%  35.3%  36.6% 

Total Throughput (POLA 
+POLB) Millions of TEUs 11.8 13.1 14.2 15.8 15.7 14.3 11.8 14.1 14 14.1 14.6 15.1
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Hobart, East Los Angeles) or existing near-dock yards (i.e., ICTF). These containers must be 
trucked between port terminals and these yards.

ON DOCK RAIL SUPPORT FACILITY AT PIER B STREET 
(PIER B ODRSF)
Pier B ODRSF is a $310 million project that will expand the existing Pier B Rail Yard. Creation 
of an expanded rail support facility at the Pier B Rail Yard site would provide comprehensive 
rail support that currently does not exist within the port complex. The Pier B ODRSF project 
will provide the following functions: (1) arrival or departure of an entire container train 
internal to the site, (2) sufficient yard track storage capacity to facilitate train assembly and 
disassembly and (3) ancillary yard functions, such as locomotive layover and refueling 
capability. Carrying containers by rail is the most efficient method for cargo destined to 
points well beyond the Southern California region. Utilizing rail has the added benefit of 
potentially reducing the number of truck trips on regional roadways and freeways, which 
would otherwise be needed to carry cargo containers to near-dock or off-dock yards. The 
expanded facility will ease congestion and reduce air pollution. An Environmental Impact 
Report (EIR) is currently being prepared for this project.

PORT AREA RAIL INFRASTRUCTURE IMPROVEMENTS
The Ports of Los Angeles and Long Beach have proposed neraly $2.0 billion in rail 
improvements within the harbor area (TABLE 12). These projects are designed to support 
increased on-dock rail service, to reduce railroad delay associated with train meets and 
passes and to reduce conflicts with highway traffic. By allowing more on-dock rail, truck 
traffic between the San Pedro Bay Ports and distant rail yards can be reduced. Use of on-
dock rail eliminates truck vehicle miles of travel (VMT) and associated emissions by allowing 
trains to be loaded and unloaded inside marine terminals.

With continued investments in on-dock infrastructure as proposed, on-dock rail is estimated 
to account for the movement of approximately 35 percent of all port TEUs by 2035. This 
projected share is sizeable as on-dock rail will not be able to accommodate 100 percent 
of direct intermodal moves. It is limited by factors such as shipper/steamship line logistics 
(transloading, transportation costs, etc.), railroad operations (equipment availability, the need 
to generate destination-specific unit trains, train schedules and steamship line contracts/
arrangements) and terminal operation and congestion.

The “On-Dock Railyards” category in TABLE 12 includes the following projects (see EXHIBIT 
23 for project locations):

 z Port of Long Beach

Improvements to the UP Mojave Subdivision include a second main track over a key 
segment and a “flying junction” at Rancho (West Colton).

Improvements to the UP Alhambra Subdivision include double tracking key segments and 
route connections in Pomona.

ON-DOCK/NEAR-DOCK RAIL CAPACITY 
ENHANCEMENTS
In 2014, approximately 36.6 percent of the San Pedro Bay Ports’ containers were shipped 
by rail “intact” (direct intermodal), meaning the cargo was moved by rail in marine containers 
without being transloaded or deconsolidated first (TABLE 11). In addition to direct intermodal 
movement, containers can be transloaded into 53-foot domestic containers or trailers at 
deconsolidation facilities in the region. The larger containers are then trucked to off-dock rail 
yards for loading onto trains and transported out of the region. The 53-foot wheeled trailers 
are also typically transported out of the region. Containers that are neither shipped by rail 
intact (direct intermodal) nor transloaded are trucked directly to/from local warehouses or 
distribution facilities.

TABLE 11 shows the percentage of direct intermodal cargo handled at on-dock and near-dock 
rail yards. Containers moved using on-dock rail do not have to be trucked to/from more 
distant rail yards. In 2014, 26.9 percent of direct intermodal cargo was handled using on-
dock rail. In that same year, 9.7 percent of containers were handled at off-dock yards (e.g., 

TABLE 12 Estimated Cost of Port-Area Rail Improvement (Millions of Nominal Dollars)

Port Area Rail Improvements  
(Excluding SCIG and ICTF) Estimated Costs

Port of Long Beach

On-Dock Railyards $186.20

Rail Infrastructure Outside Marine Terminals $704.80

Subtotal Port of Long Beach $891.00

Port of Los Angeles

On-Dock Railyards $806.02 

Rail Infrastructure Outside Marine Terminals $297.01 

Subtotal Port of Los Angeles $1,103.03 

Total Port Area $1,994.03 

Source: Ports of Los Angeles and Long Beach
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 � Pier G South Working Yard Rehabilitation

 � Pier G Metro Track Improvements

 � Middle Harbor Terminal Rail Yard (Three Phases)

 z Port of Los Angeles

 � West Basin Container Terminal (WBCT) On-Dock Rail : Addition 
of two new loading tracks

 � YTI On-Dock Rail: Addition of one new loading track

 � Pier 400 Rail Expansion: Phase 1

 � Pier 300 Rail Expansion: Addition of two new loading tracks

 � Seaside Yard: Dedicated on-dock rail yard for Berth 226-236 
terminal (Evergreen)

 � Terminal Island Support Yard

 � Berth 200 Railyard Expansion: Additional Storage/working tracks

 � Evergreen/TICTF: Adding one new loading track

 � Port of LA Container Movement Enhancement Program: WBCT wharf 
improvements, YTI wharf improvements and Pier 300 wharf improvements

 � Pier 400 Second Lead Track.

The “Rail Infrastructure Outside Marine Terminals” category in TABLE 12 includes the 
following projects (see Exhibit 23 for project locations):

 z Port of Long Beach

 � Pier B Street Realignment

 � Pier F Support Yard (currently under construction)

 � Track Realignment at Ocean Boulevard (currently under operation)

 � Terminal Island Wye Track Realignment

 � Reconfiguration of Control Point (CP) Mole

 � Navy Mole Road Storage Yard

 � Pier B Rail Yard (Phase III–12th Street Alternative)

 z Port of Los Angeles

 � Port Truck Traffic Reduction Program: West Basin Railyard

 � Port of Los Angeles Rail Efficiency Program (Alameda Corridor - West 
Basin Area Gap Closures)

 z Port of Los Angeles and Port of Long Beach Joint Projects

 � New Cerritos Channel Rail Bridge33

 � Third Track at Thenard Junction.34

EXPANSION OF NEAR-DOCK RAIL
Additional lift capacity at near-dock yards is needed to accommodate projected demand 
and to reduce the number of truck trips to off-dock yards. Near-dock rail terminals provide 
rail accessibility to import and export cargo, using drayage trucks for the connection to and 
from port terminals. Expansion of near-dock rail will reduce truck VMT and emissions by 
eliminating the need to access more distant off-dock rail facilities.

Two near-dock rail projects are currently undergoing environmental review: BNSF’s 
Southern California International Gateway (SCIG) and modernization of UP’s Intermodal 
Container Transfer Facility (ICTF). Without the SCIG and ICTF expansion projects, it is 
estimated that the growth in direct intermodal container volumes would require that at least 

County Locations
Los Angeles Valley View Ave

Los Angeles S. Wilmington

Los Angeles Baldwin Ave

Los Angeles Del Amo Blvd

Los Angeles Passons Blvd

Orange Kraemer Blvd

Orange Placentia Ave Undercrossing

Orange Jeffery Rd

Riverside Iowa Ave

Riverside Streeter Ave

Riverside Auto Center Drive

Riverside Riverside Ave

Riverside Avenue 52

San Bernardino Hunts Ln

San Bernardino Glen Helen Pkwy

San Bernardino N. Milliken

San Bernardino Ramona Ave at State Ave

TABLE 13 List of Recently Completed Grade Separation

Source: SCAG
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Seventy-one grade crossings throughout the SCAG region were identified for inclusion in 
the financially constrained 2012 RTP/SCS. To date, seventeen grade separations were 
completed and opened to traffic as shown in TABLE 13.

Twenty-one grade separation projects are currently under construction and are anticipated 
to be complete and open to traffic in late 2015 to 2016. Further, additional grade separation 
projects have been identified for inclusion in the financially constrained 2016 RTP/SCS, for 
a total of forty-two grade separation projects (excluding complete and under construction 
projects). The forty-two grade separation locations are shown in EXHIBIT 13.

Financially Constrained and Strategic Plan (unfunded) grade separation projects are 
included at the end of this Technical Appendix (TABLE 17 &18), along with grade separation 
maps by county (EXHIBITS 14, EXHIBIT 15, EXHIBIT 16, EXHIBIT 17, EXHIBIT 18 AND EXHIBIT 
19). The estimated costs of the grade separation projects in the financially constrained plan 
total approximately $4.8 billion.

RAIL PACKAGE SUMMARY
As shown in TABLE 15, the combined rail package has been estimated to cost approximately 
$11 billion, including mainline rail improvements, port area rail improvements, near-dock 
railyard improvements and rail-highway grade separations.

1.5 million container lifts would have to be handled at different yards throughout the SCAG 
region. While the number of truck trips would not change significantly, vehicle miles traveled 
would be reduced due to the shorter distance from the Ports to the SCIG terminal (about 3 to 
four miles), compared to the distance to Hobart and East Los Angeles yards terminal (about 
20 miles). The Alameda Corridor has sufficient capacity to handle the projected increase in 
railroad traffic from the ICTF and SCIG.

INTERMODAL TRANSFER CONTAINER FACILITY (ICTF)

The UP has proposed to invest $500 million in a modernization project that will increase the 
capacity at the ICTF, from the current maximum of 725,000 containers (1.4 million TEUs) to 
1.5 million containers (2.8 million TEUs). The project will include the replacement of diesel 
cranes and yard hostlers with electric ones as well as the addition of six new railroad tracks 
totaling 50,000 ft. Clean technologies will be utilized to cut facility emissions by 74 percent. 
An EIR is currently being prepared for this project.

SOUTHERN CALIFORNIA INTERNATIONAL GATEWAY (SCIG)

SCIG is a $500 million project that will create a new near-dock facility for the BNSF adjacent 
to the San Pedro Bay Ports with direct access to the Alameda Corridor. BNSF forecasts that 
the new facility will take millions of truck-miles off regional freeways, easing congestion and 
reducing air pollution. The SCIG will include the use of electric and low-emission equipment 
and will have requirements that only lower emission trucks serve the facility. The Project 
was approved by Los Angeles City Council in May 2013.

RAIL GRADE SEPARATIONS

With increasing railroad and highway traffic, vehicle delays at grade crossings are expected 
to increase substantially by the year 2040. Allowing two intersecting axes of traffic to move 
concurrently, grade separations of at-grade crossings reduce traffic congestion and delays, 
as well as emissions from idling vehicles and address other critical rail crossing related 
concerns such as noise and safety.

TABLE 14 Estimated Cost of the Proposed Package of Rail Projects, by Major Category  
(Millions of Nominal Dollars)

Category Estimated Costs

Mainline Rail Improvements $3,092.40 

Port Area Rail Improvements $1,994.03 

Near-Dock Railyard Improvements $1,000.00 

Rail-Highway Grade Separations $4,870.20 

Total $10,956.63 

Source: SCAG

FIGURE 7 Rendering of Gerald Desmond Bridge–Expected 2018

Source: Port of Long Beach
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crossing), the realigned Pier B Street & Pico Avenue will be designated as a 
National Highway System Intermodal Connector Route. An EIR is currently being 
prepared for this project.

 z The Schuyler Heim Bridge Replacement and SR-47 Expressway Project: Includes 
replacement of the seismically deficient bridge and development of a truck 
expressway that will transport port truck traffic on an elevated structure from the 
new bridge 1.7 miles northwest to Alameda Street. This project is already in the 
design phase. This project will improve safety (by bypassing three signalized 
intersections and five rail at-grade crossings) and reduce congestion and delay at 
many of the Port of Los Angeles’ terminals.

 z South Wilmington Grade Separation: This project was completed in spring 
2015 and eliminates the conflict between vehicular traffic and two existing 
at-grade railroad crossings. The project provides unimpeded grade-separated 
vehicular access to the South Wilmington area (including for emergency 
vehicles), eliminates truck queues on surrounding streets, reduces accidents and 
improves safety in the area.

 z C Street/I-110 Access Ramp Improvements: This will consolidate two closely 
spaced intersections and improve connectivity to Figueroa Street and Harry 
Bridges Boulevard and access to several shipping terminals. This project is 
currently under construction and is scheduled to be completed in January 2017.

 z I-110/SR-47 Interchange & John S. Gibson Intersection/NB I-110 Ramp Access: 
This project will provide an additional lane from the SR-47 connector to NB I-110 
and extend the existing off-ramp at John S. Gibson Boulevard. It will eliminate 
weaving between the slow-moving, on-ramp traffic from San Pedro and the 
fast-moving bridge traffic from Long Beach to improve the connection between 
SR-47 and the I-110 Freeway. This project is currently under construction and is 
scheduled to be completed in June 2016.

 z SR 47 (Seaside Avenue)/Navy Way Interchange: Construction of interchange at 
the intersection of SR-47/Navy Way to eliminate the existing traffic signal and 
movement conflicts. This project removes the last signal on SR 47 between the 
I-710and the I-110. SR 47 is an NHS Intermodal Connector Route.

 z SR 47/V. Thomas Bridge/Front St Interchange: This project entails removal of 
the existing westbound (WB) SR 47/Vincent Thomas Bridge off-ramp (south of 
the Vincent Thomas Bridge) with Harbor Boulevard and construction of new WB 
SR 47/Vincent Thomas Bridge off-ramp (north of the Vincent Thomas Bridge) 
with Front Street. These improvements eliminate the existing non-standard ramp 
connection to the Harbor Boulevard off-ramp. Front Street is an NHS Intermodal 
Connector Route and the Vincent Thomas Bridge is a state-owned bridge that is 
on the U.S. DOT Primary Freight Network. This project also includes realigned 
eastbound and westbound SR 47 on-ramps. 

OTHER STRATEGIES

SAN PEDRO BAY PORTS ACCESS PROJECTS
Landside access to the San Pedro Bay Ports is provided by highway facilities, including 
I-110 and I-710 and the Vincent Thomas (SR-47), Commodore Schuyler Heim (SR-103) and 
the Gerald Desmond Bridges. The San Pedro Bay Ports have long worked with regional and 
state transportation planning organizations to identify and promote projects that will alleviate 
congestion to and from port areas and improve air quality in the region (EXHIBIT 23).

Some key projects to improve direct access to the San Pedro Bay Ports are already 
underway, including:

 z The Gerald Desmond Bridge replacement (FIGURE 7): This bridge, which has 
been designated as a National Highway System Intermodal Connector Route and 
part of the Strategic Highway Network, carries nearly 15 percent of the nation’s 
waterborne cargo and is a critical access route for the Port of Long Beach, the Port 
of Los Angeles, downtown Long Beach and surrounding communities. The new 
bridge will provide three travel lanes in each direction for improved traffic flow 
including the emergency lanes on both inner and outer shoulders. The bridge also 
includes a Class I bicycle facility and pedestrian path along the south side of the 
bridge, connecting Pico Avenue and Terminal Island. A 205-foot vertical clearance 
would accommodate some of the largest vessels in the world. The new bridge will 
be built with a cable-stayed design and will be high enough to accommodate the 
newest generation of the most efficient cargo ships. In addition, the new bridge 
will be wider and better able to accommodate existing and future traffic volumes. 
Currently, the bridge is under construction and is expected to generate about 
3,000 jobs. It is expected to be completed between late 2017 and mid-2018.

 z The Pier B Street Freight Corridor Reconstruction Project: This project is a crucial 
component to the success and full utilization of the Pier B On-Dock Rail Support 
Facility, a capital project that is intended to transport more containers by rail. The 
project involves realigning the roadway, which will facilitate future enhancement 
of the Pier B On-Dock Rail Support Facility, a critical link between the Port’s 
container terminals and the Alameda Corridor. In addition to the realignment 
of Pier B Street and Pico Avenue, the project will also enhance the capacity 
of the roadway by adding additional lanes to the Pier B Street, which would 
accommodate projected future cargo demand. This “stand-alone” project will also 
provide safety enhancements for both motorists and pedestrians by increasing its 
capacity and constructing a new sidewalk on the south side (eastbound) of Pier 
B Street for pedestrian travel. Upon eventual completion of the Pier B On-Dock 
Rail Support Facility (which involves the removal of 9th street at-grade railroad 
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On October 12, 2015, the Port of Hueneme Board of Harbor Commissioners formally adopted 
the 2020 Strategic Plan, which was developed through a comprehensive public outreach 
effort that included over 40 interviews with a diverse stakeholder base of port customers, 
local and regional agencies, Ventura County businesses and community stakeholders. The 
2020 Strategic Plan highlights a number of key strategies including:

 z Business Retention and Growth;

 z New Business Opportunities;

 z Waterside Investments;

 z Project Funding and Fiscal Planning;

 z Terminal Efficiency;

 z Agency Coordination;

 z Land Use and Logistical Efficiency; and

 z Port Safety and Resiliency.

As part of the 2020 Strategic Plan, critical transportation project priorities along the Port 
Intermodal Corridor include:

 z Grade Separation at Rice Avenue and East 5th Street;

 z Port Hueneme Road Widening between Ventura Road and Rice Avenue; and

 z Rice Avenue Paving (allowing for State Route designation). 

In addition to the 2020 Strategic Plan, the following projects and strategies are among those 
anticipated to reduce truck congestion and other impacts:

 z Rice Avenue UP Grade Separation;

 z Rose Avenue UP Grade Separation;

 z SR-118/Coast Line Grade Separation;

 z Rice Avenue Reconstruction from Pacific Coast Highway (Route 1) 
to US Highway 101; and

 z Maintain Port Hueneme Road/Hueneme Road and Rice Avenue as the primary 
truck access corridors to the Port of Hueneme and encourage trucks to use this 
route through additional signage.

The Port of Hueneme is also committed to protecting the environment and supporting a 
quality of life through numerous green initiatives.  These include the use of clean energy at 
the Port, its Stormwater Improvement Plan, and shoreside power for vessels that will provide 
a 92 percent reduction in particulate matter, a 55 percent reduction in greenhouse gasses, 
and a 98 percent reduction in NOx over the 30 year life of the project.  For more information, 
go to http://www.portofhueneme.org/community/environment. 

 z Harbor Boulevard. & 7th Street Intersection: The project includes a reconfigured 
intersection at the junction of Harbor Boulevard, Sampson Way and 7th Street. 
The project improves motorized/non-motorized mobility to/from regional 
highways (I-110 and SR-47) and the following major regional destinations: 
community of San Pedro, downtown San Pedro, Catalina Ferry/Freight facility, 
World Cruise Center, Battleship USS Iowa Museum, Ports O’ Call (POC) Village, 
Alta Sea facility and Cabrillo Beach/Marina. The project entails the elimination of 
Sampson Way/6th Street intersection, incorporation of synchronized signals into 
the LADOT Advanced Traffic Control System, the widening of sidewalks from six to 
12 feet, the building of textured concrete crosswalks, and Class II bike lanes.

 z Sampson Way to 22nd Street & Miner Street: Sampson Way would be realigned 
and expanded to two lanes in each direction and would curve near the Municipal 
Fish Markets to meet 22nd Street in its westward alignment east of Miner 
Street. In the proposed project, Harbor Boulevard would remain in place at its 
current capacity with two lanes in each direction. Proposed enhancements 
would be consistent with design standards for the Community Redevelopment 
Agency (CRA) Pacific Corridor and the City of Los Angeles Planning Department 
Community Design Overlay.

 z Harbor Boulevard Improvements: As part of the San Pedro Waterfront 
Development Project, Harbor Boulevard will be restriped and the median removed/
reconstructed as needed to provide three northbound through and southbound 
through lanes between the reconstructed Sampson Way/Harbor Boulevard 
intersection and the Westbound SR 47 on-ramp/Front Street intersection. This 
will result in the removal of parking and the bike lane on the northbound side. The 
parking and five foot bike lane on the southbound side, south of O’Farrell Street, 
will be preserved. North of O’Farrell Street, the parking and the parking lane on the 
southbound side would need to be removed to accommodate the northbound dual 
left-turn lane. The innermost northbound through-lane at the Eastbound off-ramp 
intersection would become a forced left-turn lane at the SR 47 Westbound on-
ramp. This improvement is projected to be needed by the year 2024.

PORT OF HUENEME ACCESS PROJECTS
In addition to the Ports of Los Angeles and Long Beach, the SCAG region is home to the 
Port of Hueneme in Ventura County. Although smaller, two-way trade activities through the 
Port of Hueneme were valued at nearly $9.2 billion and generated $1.1 billion in economic 
activities in the immediate region.35 Unlike the San Pedro Bay Ports, the Port of Hueneme 
does not focus on containerized cargo. Instead, its primary imports and exports are 
refrigerated goods and produce, automobiles, bulk cargo and fuels.
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 z Reconstruction of the I-8/Imperial Avenue interchange and Imperial Avenue 
Extension projects in the City of El Centro which expand to the Calexico East 
Port of Entry. The proposed projects would increase the number of commercial 
vehicle inspection lanes and booths from the existing three to six lanes and 
booths, while widening the bridge over the All-American Canal (Canal serves as 
U.S./Mexico Border);

 z Construction of cold storage facilities in Imperial County to perform pre-
inspections and allow streamlined crossing of trucks across the LPOEs; and

 z Development at air cargo and intermodal capacity in the region.

HIGH DESERT CORRIDOR
The High Desert Corridor (HDC) project includes the construction of a new 63-mile east-
west multi-purpose corridor between SR-18 and SR-14 in Los Angeles and San Bernardino 
counties. This multi-purpose corridor is composed of a range of alternatives including the 
possible incorporation of Transportation System Management/Travel Demand Management 
(TSM/TDM) strategies, expressway/tollway, high-speed rail, a bike route and green energy 
components. The exact elements that will be included as part of the project are dependent on 
the outcome of the final preferred alternative. The Draft EIR/EIS for the project was released 
in fall 2014, and the Final EIR/EIS is scheduled to be completed in spring 2016.

Caltrans and Los Angeles County Metropolitan Transportation Authority (LACMTA or Metro) 
are in the process of preparing the Draft EIR/EIS for the Northwest 138 Corridor project 
to analyze a range of alternatives along the 36-mile stretch of SR-138 between I-5 and 
SR-14. Proposed alternatives include a highway (six-lanes)/expressway (four-lanes), an 
expressway (six-lanes)/limited access conventional highway (four-lanes) and the TSM 
alternative to provide operational improvements to the existing SR-138 without adding 
capacity or access restrictions. Overall, the project will provide for improved connectivity and 
mobility between I-5 and SR-14.

TRUCK CLIMBING LANES
Additional highway projects that would facilitate goods movement activities in the region 
include truck climbing lanes. Examples of corridors identified as suitable for truck climbing 
lanes and currently programmed with funding and/or under construction include I-5, I-10, 
I-15, SR-57 and SR-60. Truck climbing lanes are additional lanes located outside mixed-flow 
lanes, which permit slower-moving trucks to operate at their own pace. This enables other 
vehicles to move at a faster pace, thereby reducing congestion. These lanes are typically 
placed where slow-moving trucks would cause an obstruction to other vehicles, such as 
hillsides or other areas with significant grade increases.

IMPERIAL COUNTY INTERNATIONAL PORTS OF ENTRY 
International border crossings between the U.S. and Mexico in Imperial County are critical 
components of the freight transportation system in Southern California. Within Imperial 
County, the three ports of entry (POEs)–Calexico West-Mexicali I, Calexico East-Mexicali II 
and Andrade-Los Algodones–accounted for over $14 billion in international trade in 2014.

While most goods in Imperial County move by truck, the border areas also are served by 
the UP and Carrizo Gorge Railway (CGR). The Calexico East border crossing is the only 
international rail crossing in the SCAG region and provides the only rail connection from 
California into Central Mexico.

According to the Overall Economic Development Commission (OEDC), there are a number 
of challenges in Imperial County that could constrain future economic development. A 
lack of adequate transportation infrastructure, at the U.S. - Mexico border is a significant 
concern, but there are also operational issues that have to be addressed. Some of the most 
noticeable challenges include:

 z The lack of direct freeway connections to railyards and intermodal facilities;

 z The lack of dedicated truck lanes, passing lanes and truck bypass routes;

 z High truck traffic through urban areas; and

 z The impacts of empty trucks returning to Mexico after unloading 
their cargo in Calexico.

These statements are consistent with findings of recent SCAG goods movement 
border crossing studies, which found that costs of delays at the border are high. Other 
major findings were that:

 z Border-crossing times in Imperial County’s land port of entries (LPOEs) are among 
the highest along the U.S.-Mexico border;

 z Southbound commercial border-crossing times are higher than commonly 
anticipated, occasionally attaining levels comparable to those of 
northbound commercial trips;

 z Future volumes of goods crossing the border are anticipated to generate significant 
pressure on current LPOE infrastructure, potentially increasing commercial truck 
wait times at the border; and

 z LPOE users are willing to pay to improve border-crossing times and reliability 
on northbound trips.

Key transportation strategies identified to improve the flow of goods in the area include:

 z Improving interchanges and developing bypasses to 
appropriate regional roadways;
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The FRATIS project is focused on:

 z Improving communications and sharing intermodal logistics information between 
the truck drayage industry and port terminals so that terminals are less congested 
during peak hours; and

 z Improving traveler information available to intermodal truck drayage fleets so that 
they can more effectively plan around traffic and port congestion.

Together, these two areas of focus can result in significant improvements in intermodal 
efficiency, including reductions in truck trips, reductions in travel times and improved 
terminal gate and processing efficiency. Technologies that are being utilized during the 
demonstration test include advanced traveler information, port terminal truck-queue-time 
measurement, automated Estimated Time of Arrival (ETA) messaging to the terminals one 
day in advance of truck arrivals, direct messaging of trucks by terminals, and employment 
of an algorithm that will optimize truck deliveries and movements based on several key 
constraints (e.g., time of day, PIERPASS restrictions, terminal queue status, etc.).

The primary user interfaces for these technologies are a web application for drayage truck 
dispatchers, a mobile application for drayage truck drivers and messaging and alerts 
functionality for terminal operators. This demonstration project is currently in operational 
testing that began in December 2013. US DOT will be expanding the FRATIS project to more 
container terminals in the Ports of Los Angeles and Long Beach and involve more trucking 
companies as part of Phase 2.

I-710 AUTOMATED TRUCK RESEARCH

This project will implement a staged progression of commercial vehicle technologies in order 
to transition from current research-based, automated, commercial vehicle demonstration 
efforts to staged operational testing of a flow efficiency system of trucks along the planned 
I-710 truck lanes. The project will build upon the unique operational environment and 
potential partnerships of the Gateway Cities region to promote and enhance truck automated 
commercial vehicle research by bringing together the applications of automated commercial 
vehicle and automation technologies on one of the most heavily congested truck corridors in 
the country. The project will examine and test the specific design and operational concerns 
that impact the future development of I-710 and its approaches.

The Truck Platooning Demonstration Project is an intermediate step toward a long-term 
vision of trucks operating in closely coupled automated platoons on both long-haul and 
short-haul freight corridors. As part of the I-710 South Corridor project, one of the build 
alternatives considers dedicated truck lanes on a separate structure. Through the use of 
Vehicle-to-Vehicle (V2V) communication and suitable sensor technologies, the automated 
trucks will be able to follow each other in platoons at separations of just a few feet on a 
dedicated corridor. In addition, V2V and Cooperative Adaptive Cruise Control (CACC) will be 

INTELLIGENT TRANSPORTATION SYSTEMS (ITS) 
AND FREIGHT
Under MAP-21, evidence of consideration of innovative technologies and operational 
strategies, including intelligent transportation systems (ITS), which improve the safety and 
efficiency of freight movement, is now required for project development.  ITS technologies 
allow freight infrastructure to increase its efficiency and capacity by enabling the value and 
volume of freight and freight movement to increase while reducing demands on the system. 
ITS technologies are very flexible and can be applied to the vast transportation infrastructure 
of highways, streets, bridges, tunnels, railways, seaports and airports, as well as associated 
vehicles. ITS can also be applied to mobile freight handling equipment, such as cranes, 
forklifts and conveyor belts. Even the shipping containers used to transport goods can 
have ITS applications.

Both public agencies and the private sector have recognized the need for a coordinated, 
strategic approach to ITS deployment and have established direct links between ITS 
planning and other transportation and strategic planning efforts. It is expected that ITS and 
technology projects will be specifically identified and funded within every freight funding 
program and that nearly all freight projects will have an ITS or advanced technology 
component. Within the SCAG region, there are some key ITS projects that are currently 
ongoing and are summarized in the following paragraphs.

GATEWAY CITIES TECHNOLOGY PLAN FOR GOODS MOVEMENT

The Gateway Cities Technology Plan for Goods Movement represents the most significant 
fusion of ITS and freight operation technologies within the region. Through the integration 
of traditional highway, arterial and traveler information technologies with intermodal freight, 
port and truck technologies, this project evaluates the potential of providing an end-to-end 
information support system that can improve the efficiency of goods movement in Southern 
California. The plan identifies new and expanded technology applications for the Gateway 
Cities and also includes a concept of operations and business plan. It is being developed by 
the Gateway Cities Council of Governments and the LACMTA, with close involvement from 
the Ports of Long Beach and Los Angeles, Caltrans, the SCAG and other key stakeholders.

FREIGHT ADVANCED TRAVELER INFORMATION SYSTEM (FRATIS)

The United States Department of Transportation (US DOT), in conjunction with the Port of 
Los Angeles, a marine terminal and a drayage trucking company, is currently testing an 
advanced intermodal logistics information technology system designed to improve drayage 
and container handling. This system, termed the Freight Advanced Traveler Information 
System (FRATIS), is a demonstration project funded by the US DOT. The FRATIS project 
seeks to improve the efficiency of freight operations by using several levels of real-time 
information to guide adaptive and effective decision making.
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GOODS MOVEMENT 
ENVIRONMENTAL STRATEGIES

EXISTING AND PROJECTED ENVIRONMENTAL CONDITIONS
Ships, trucks, trains and other goods movement equipment are among the largest 
contributors to regional air pollution, which must be reduced to comply with federal law 
and improve quality of life. Criteria pollutants such as NOx, PM2.5, SOx and CO can have 
significant public health impacts, including contributing to asthma and other respiratory 
ailments, increased stress and increased cancer risk. In addition, noise, safety issues, 
aesthetic changes, vibrations and natural resource depletion associated with goods 
movement impact quality of life and may have health implications. Freight transport is 
also a major producer of greenhouse gas (GHG) emissions and a user of energy in the 
form of diesel fuel.

Currently, much of the SCAG region fails to meet federal ozone and fine particulate 
air quality standards as mandated by the federal Clean Air Act. The South Coast Air 
Basin (SCAB) which includes most of the SCAG region, has a deadline to reduce ozone 
concentrations to 80 parts per billion (ppb) by 2023 under the revoked 1997 eight-hour 
ozone standards and to 75 ppb by 2031 under the current 2008 8-hour ozone standards. 
Moreover, new federal ozone standards are expected to be finalized by the EPA in the 
2015/2016 time frame. Currently, the proposed range is 65-70 ppb, with an expected new 
attainment deadline of 2037. This translates to a need to reduce NOx emissions in the South 
Coast Air Quality Management District (SCAQMD) by 65 percent by 2023 and 75 percent 
beyond projected 2023 emissions by 2032 (beyond the benefits of all adopted programs) in 
order to attain federal ozone standards.36 

In addition, both the South Coast Air Basin and the urbanized area of Imperial County have 
been designated as a “Moderate” nonattainment area under the new 2012 annual PM2.5 
standards. The statutory attainment deadline is 2020 and the new annual PM2.5 standard 
is 12 micrograms per cubic meter (µg/m3) versus the previous standard of 15 µg/m3. If 
appropriate measures to meet federal standards are not adopted, federal transportation 
funds may be jeopardized and permitting of stationary facilities may be restricted. The 
federal government may also take over air regulation if state plans are not adequate to 
meet federal standards.

Goods movement sources include trucks, locomotives, cargo handling equipment, marine 
vessels and aircraft. These sources, combined with all mobile sources in the region, emit 
approximately 90 percent of regional NOx.

37 In 2014, heavy-duty trucks contributed 71 
percent of NOx emissions and locomotives contributed nine percent, of NOx emissions from 

tested in mixed-flow traffic conditions on the highway system as a short-term solution, if 
dedicated truck lanes are not implemented in the near term.

Caltrans and Berkeley PATH received approximately $1.6 million to test Cooperative 
Adaptive Cruise Control (CACC) on heavy trucks, enabling them to electronically couple 
themselves so that they occupy less space and use less energy than if driven independently. 
The project was initiated in September 2014.

ADVANCED TRANSPORTATION MANAGEMENT INFORMATION SYSTEM 
(ATMIS)

The Ports of Los Angeles and Long Beach have deployed the ATMIS to monitor truck traffic 
within the Ports using vehicle detection devices and closed-circuit television cameras. 
A traffic management center operated jointly by the Ports provides traveler information, 
including real-time traffic conditions and incidents on changeable message signs in the 
vicinity of the Port area.

AUTONOMOUS COMMERCIAL VEHICLES

Autonomous vehicle technology is also being tested outside the SCAG region.  For 
instance, on May 5, 2015, State of Nevada awarded the first license for an autonomous 
commercial truck to operate on a public highway to Daimler Trucks North America (DTNA). 
This autonomous vehicle technology is expected to help reduce accidents, improve fuel 
consumption, reduce highway congestion and in turn, address environmental impacts. 
This pilot project links together sophisticated camera and radar technology with systems 
providing lane stability, collision avoidance, speed control, braking, steering, and an 
advanced dash display to allow for safe autonomous operation on public highways.

Trucks such as the Daimler truck may have applications in the SCAG region once the 
technology becomes commercially available.  The autonomous commercial truck is not 
a driverless truck; however, it provides a state-of-the-art dash interface and connectivity 
for a better driving experience. It is able to greatly improve the way data from the truck’s 
performance is communicated to the driver. The highway pilot informs the driver visually on 
its status and also accepts commands from the driver. Taking connectivity to another level, 
video displays inside the truck are capable of replacing exterior mirrors. Not only does this 
boost fuel efficiency by up to 1.5 percent, but the use of tiny cameras on the exterior of the 
truck greatly reduces blind spots. With the safety features on the trucks, drivers can optimize 
their time on the road by handling other important logistical tasks, from logging to routing. 
The technology contributes to improved safety and efficiency, while allowing for improved 
communication through connectivity and integration.
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make this a fully integrated plan. To date, the sustainable freight initiative has involved broad 
outreach statewide, technology assessments and identification of near-term and longer-
term actions that include fleet turnover and improved system efficiency.

GHG emissions are also produced by goods movement sources. On a national scale, heavy-
duty vehicles were only four percent of registered vehicles on the road in 2010, but they 
accounted for approximately 25 percent of on-road fuel use and greenhouse gas emissions 
in the transportation sector.39 In September 2011, the EPA and the US DOT’s National 
Highway Traffic Safety Administration (NHTSA) finalized the first round of standards for 
medium- and heavy-duty vehicles, creating fuel efficiency standards for model year 2014-
2018 vehicles. Stricter Phase 2 standards are expected to be finalized in 2016. The proposed 
new standards would be for model year vehicles from 2021-2027 and are expected to cut 
national GHG emissions by approximately 1 billion metric tons and conserve about 1.8 billion 
barrels of oil over the lifetime of the vehicles sold under the program.40 The U.S. Department 
of Energy has also started a Super Truck (2010) program to develop and demonstrate more 
fuel efficient trucks that will increase engine efficiency and overall fuel economy from about 
6.5 miles per gallon to about 9.75 miles per gallon. To date, the four manufacturers involved 
in this program have improved engine efficiency and fuel economy. For instance, Cummins 
and PACCAR’s Peterbilt Motors Company have reached over ten miles per gallon under real 
world driving conditions on a Class 8 tractor-trailer.40

goods movement related sources. FIGURE 8 shows the distribution of emissions from various 
goods movement sources.

Several regional and state efforts are intended to reduce criteria pollutants such as NOx and 
PM2.5. Many of the regulations and programs in place will likely have co-benefits for GHG 
reductions. The California Air Resources Board’s (CARB) truck and bus regulation, as well 
as state and local incentive programs, were put into place to accelerate the introduction 
of cleaner technology. The Heavy Truck and Bus rule, passed in 2008, first implemented 
in 2012 and then amended in 2014, requires that by 2023 nearly all heavy duty vehicles 
(HDVs)will have engines that are model year 2010 or newer. Additionally, various incentive 
programs have since funded deployment of hybrid-electric and cleaner fueled trucks. 
Given existing programs and control measures, truck NOx emissions are expected to 
decrease from 142.85 tons per day (tpd) in 2014 to 56.4 (tpd) in 2032.38 This forecast 
is displayed FIGURE 9.

Additional state programs are under development as part of the California Sustainable 
Freight Strategy (SFS). Though not finalized, the SFS is intended to create a sustainable 
freight system that is primarily powered by zero-emission technologies and near zero-
emissions technologies, when a zero emissions option is not a viable option. The plan 
defines sustainability broadly and is intended to meet environmental, economic, energy 
and transportation objectives. CARB is working closely with other state agencies including 
Caltrans and The Governor’s Office of Business and Economic Development (“GO Biz”) to 
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The 2016 RTP/SCS Goods Movement Environmental Strategy was developed to address 
community health concerns, federal attainment requirements and climate change issues, 
while contributing to our economic and energy security goals. Accordingly, the strategy 
emphasizes coordinated solutions for mobility, economy, energy and environment so that 
investments can provide multiple benefits. This 2016 RTP/SCS continues to focus on the 
long-term goal of a zero-emission goods movement system where technically feasible and 
economically viable, while also integrating near zero-emissions technologies that serve 
as bridging options to continue to reduce emissions below today’s levels. It is important to 
note that the term “zero-emission” as used throughout this document refers to technologies 
that are zero tailpipe emissions, where emissions are not released at the location of the 
vehicle, but may still be produced off-site through the production of energy needed to power 
the vehicle. For instance, electric vehicles may be zero tailpipe emissions while in use, but 
emissions are still being generated at the location of the power plant that is producing energy 
to power or charge the vehicle. Similarly, emissions may be generated in the production 
and transportation of fuels used to power the vehicle. Though this plan supports immediate 
accelerated deployment of existing proven technologies that will serve to improve the 
region’s air quality, this investment must be balanced with investment in our long-term goal 
of zero- and near zero-emission freight system. Continued innovation, partnerships with the 
private sector and building on lessons learned will help us achieve the goal of a robust zero- 
and near zero-emission freight system.

At the state level, reducing GHG emissions is a priority, as established by landmark 
legislation such as AB 32 and SB 375.  In April 2015, Governor Brown signed Executive 
Order B-30-15, which calls for a reduction in GHG to 40 percent below 1990 levels by 2030 
as a way of ensuring that the earlier targets of Executive Orders B-16-2012 and S-03-
05, which require transportation GHG emissions to be reduced 80 percent below 1990 
levels by 2050, are met. Between 2012 and 2016, the State of California has continued to 
implement GHG reduction measures to meet these goals, with some implications for freight. 
For instance, the Low Carbon Fuel Standard requires a minimum of ten percent reduction in 
carbon intensity of transportation fuels, based on a life cycle analysis of the fuel, by 2020. 
Beginning January 2015, GHG emissions from transportation fuels are included under 
the Cap-and-Trade Program. Additionally, in 2013, CARB adopted the Federal Phase 1 
standards (passed in 2011) for heavy duty vehicles manufactured for use in California. This 
harmonization of standards is set to reduce new vehicle emissions by four to five percent 
per year from 2014-2018.41  While a regional forecast is not available for GHG emissions, 
CARB reports that GHG emissions from goods movement sources statewide will continue to 
increase. For instance, GHG emissions from trucks increase from 20 million metric tons CO2 
in 2012 to just over 30 million metric tons of CO2 in 2040.42 Because most control measures 
to date focused on reducing criteria pollutants harmful to human health, CO2 emissions show 
a different trend by increasing over time, rather than decreasing.43

It is also a regional priority to reduce rail pollutants and work toward the objective of a zero- 
and near zero-emission freight rail system. At the federal level, regulations are in place that 
will contribute to future reductions in rail emissions, including the U.S. EPA Locomotive 
Engine Standards, the 2008 EPA rulemaking to reduce locomotive idling and the EPA non-
road locomotive and marine (NRLM) fuel sulfur rule. The EPA Tier 4 locomotive standards 
also become effective for all new engines in 2015, and Tier 4 are now available from General 
Electric (GE). GE was able to achieve the Tier 4 standard without using Selective Catalytic 
Reduction (SCR) for after-treatment, eliminating the need for an extra urea storage tank 
and reducing the complexity and cost of using a Tier 4 engine. GE estimates that these 
engines will reduce emissions by 70 percent as compared to a Tier 3 engine.44 Given current 
regulations, NOx emissions from rail are expected to decrease from 17.27 tpd in 2014 to 14.72 
in 2032. The emissions forecast for rail emissions is shown in FIGURE 10.

In the South Coast Air Basin, attaining the national ozone standards will require reductions 
in emissions of NOx well beyond reductions resulting from current rules, programs and 
commercially-available technologies. Previous regulations and incentive programs have 
improved vehicle emissions performance, but as the region grows, existing measures are not 
enough to realize attainment of the ozone standards in the 2023 and 2031 time frames. With 
the projected changes in both truck and rail emissions, greater advancements in technology 
are needed to meet regional attainment objectives. As such, the 2016 RTP/SCS includes an 
action plan to facilitate technology development and reduce emissions.
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Project scoping also includes an understanding of the best state of technologies. Zero-
emission freight technologies are evolving and some technologies are moving closer to 
market readiness. It is important to stay aware of progress made in this area. In 2012, the 
Zero-Emission Freight Collaborative was formed to foster the regional development of zero-
emission technologies and share information on progress made in technology advancement. 
The collaborative includes SCAG, LACMTA, the Gateway Cities Council of Governments, the 
Port of Los Angeles, the Port of Long Beach and the South Coast Air Quality Management 
District. The group shares knowledge and findings about ongoing testing efforts and works 
together to attract funding to the region for additional testing and development.

This project scoping stage began prior to 2012, and we have learned and tracked information 
about operational needs and technology readiness. However, ongoing work is needed in 
this area, particularly to learn how industry could best incorporate new technologies into 
their daily operations. As several companies have begun to implement energy saving and 
emissions reducing practices, it is important to determine if these are indeed “best practices” 
and to determine if these practices can be replicated for other companies operating 
throughout the region.

GOODS MOVEMENT ENVIRONMENTAL 
STRATEGY AND ACTION PLAN

ACTION PLAN FOR ADVANCEMENT OF ZERO-EMISSION 
TECHNOLOGY
In the 2008 RTP, recommendations for truck emissions reduction strategies included truck 
replacement, engine repowering, exhaust treatment device retrofits and alternative fuels. 
In 2012, the RTP/SCS included near-term measures similar to those in 2008, in addition 
to near zero-emission strategies. Further, the 2012 RTP/SCS included a Technology 
Advancement Plan to develop and deploy a fully zero-emission goods movement system 
in the 2035 time frame. Since the 2012 RTP/SCS, several key action steps have been 
taken. The 2016 RTP/SCS proposes an updated environmental action plan for the goods 
movement system that builds on regional progress to date. As the four phases of the updated 
action plan are reviewed below, the text also points to progress made related to specific 
action steps identified in 2012.

The technology development and deployment plan put forth in this Appendix is inclusive of 
all stages of technology development and deployment: beginning from an initial definition of 
key operational parameters, moving through prototype development, initial demonstration 
and evaluation, and eventually a staged roll-out. This start-to-finish framework is useful as 
there are many potential technologies available, each at different stages of readiness.

The four phases of the action plan applicable to technology solutions are (FIGURE 11):

 z Phase 1: Project Scoping and Evaluation of Existing Work

 z Phase 2: Evaluation, Development and Prototype Demonstrations

 z Phase 3: Initial Deployment and Operational Demonstration

 z Phase 4: Full-Scale Demonstrations and Commercial Deployment

PHASE 1: PROJECT SCOPING AND EVALUATION 
OF EXISTING WORK
The project scoping stage of technology development is intended to define the needs 
that the new technology must provide. In addition to meeting the overriding goal of zero 
emissions, new technologies must have adequate range, power and charging capability to 
serve business needs. This stage of exploring market needs and potential applications that 
could meet those needs has already begun.

FIGURE 11 Phases of Technology Development and Deployment
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Evaluation, 
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& Prototype 
Demonstrations  

PHASE
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validation and initial demonstration of several types of advanced prototype vehicles 
and testing of the initial prototype. Phase 2 includes performance assessment of new 
technologies, including addressing market risks/uncertainties. As prototypes are developed 
and demonstrated, significant evaluation will also occur.

Developing and testing zero-emission prototypes requires considerable investment from 
both public and private sector partners. It is the original equipment manufacturers (OEMs) 
that must invest in research and development, with the assurance that there will be a market 
for their product when it becomes commercially viable. Both large companies and smaller 
startups have invested in new technology development. Particularly for smaller companies, 
it is important to receive public financial support for prototype development. Several 
successful partnerships already exist where public funding combines with private sector 
investment to develop technology prototypes. Once prototypes are available, it is beneficial 
for them to be tested in operational service with industry operators. Existing partnerships 
allow for trucking companies and terminal operators to integrate and experiment with new 
technologies in their everyday business operations.

**PHASE 2 ACTION STEPS SINCE 2012:
Convene Logistics Working Groups

Since 2012, the region has formed the Los Angeles County Zero Emission Truck 
Collaborative. This group includes LACMTA, the Gateway Cities COG, POLA, POLB, 
SCAQMD and SCAG. This group meets to coordinate on advanced technology initiatives 
including applying for advanced technology funding, evaluating new technology proposals 
and collaborating on technology demonstrations.

Determine a set of market criteria to move trucks forward to successful 
commercialization

See examples listed in Phase 1.

Secure funding commitments for the development of vehicle prototypes 
and infrastructure demonstrations

Since 2012, the region has secured several funding commitments to continue with zero-
emission technology research and demonstration. For instance, the POLA and POLB 
Technology Advancement Program (TAP), provides funding to test new technologies in 
ongoing terminal operations. Ports partner with industry and provide $3 million annually to 
develop and test new clean air technologies. The TAP addresses clean air technologies for 
rail, truck, ship, cargo handling equipment and harbor craft. In addition, several grants have 
been secured including:

**PHASE 1 ACTION STEPS ACCOMPLISHED SINCE 2012:

Continue to research goods movement user-markets and associated infrastructure needs 
while exploring a range of technologies as appropriate with equipment manufacturers.

In the past four years, many studies have been done to evaluate new technologies and the 
role that they may play in the SCAG region as well as to better understand market criteria 
and operational parameters. At least two studies were conducted that began to define 
operational criteria for trucks in the SCAG region. These studies analyzed performance 
parameters and operational needs for drayage and regional truck trips. One key finding 
was that flexibility is critical as trucks often rotate between routes and markets. Operators 
commonly reported that a vehicle must have sufficient power for operation (400 horsepower 
[HP], 1,200-1,800 foot pounds [ft-lbs] of torque) and be able to travel at least a 200 
mile range. Additionally, vehicles generally refuel every 2-3 days and have a lifespan of 
approximately 600,000 miles. Please see the studies below for additional information:

 z Characterization of Drayage Truck Duty Cycles at the POLB and POLA, (TIAX, 
LLC, prepared for POLA and POLB); March 2011.45

 z Key Performance Parameters for Drayage Trucks Operating at the Ports of Los 
Angeles and Long Beach, (CALSTART, prepared for LACMTA and Gateway Cities  
COG); November, 2013.46

The studies listed below are a sampling of work that has been completed to date to evaluate 
technological readiness, emissions benefits and potential operational performance. This 
work continues to date as technologies evolve towards full commercialization. Please see 
the following studies for more information:

 z Evaluation of Environmental Mitigation Strategies, (ICF on behalf 
of SCAG); April 2012

 z Zero Emission Catenary Hybrid Truck Market Study (Gladstein Neandross & 
Associates (GNA) on behalf of SCAQMD); March 2012

 z Moving California Forward, Zero and Low Emission Freight Pathways (GNA on 
behalf of the California Cleaner Freight Coalition); November, 2013

 z Pathways to Near-Zero-Emission Natural Gas Heavy Duty Vehicles (GNA on 
behalf of Southern California Gas Company); May 2014

 z DRAFT–Port of Los Angeles Zero Emission White Paper, (POLA), June 2015.

PHASE 2: EVALUATION, DEVELOPMENT AND PROTOTYPE 
DEMONSTRATIONS
As technology development progresses, Phase 2 includes the development, design 
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are critical to test and evaluate larger vehicle fleets in everyday business operations. In 
addition, these tests may serve in part as initial deployment of cleaner vehicles. Assuming a 
successful demonstration, the industry partner may opt to continue to use these emergent 
technologies. Another opportunity for initial deployment is the use of incentive programs, 
where all, or a portion of, the incremental cost of the new technology is subsidized. For 
instance, the CARB Multi-Source Facility Demonstration Project, provides over $23 million 
to demonstrate technologies that are within three years of commercialization.47 This type of 
program provides an opportunity to see how new technologies work in practice, while at the 
same time hastening their placement into service. In the initial deployment phase, incentive 
programs can continue to support industry in this transition.

PHASE 4: FULL SCALE DEMONSTRATIONS, COMMERCIAL 
DEPLOYMENT AND INFRASTRUCTURE CONSTRUCTION 
(IF WAYSIDE POWER IS NEEDED)
The prior stages of technology testing and demonstrations will have prepared the region for 
Phase 4 deployment using the commercialization, regulatory and market steps determined 
in prior phases. Any new technology deployment must be coordinated with infrastructure 
planning, and key decisions will be incorporated into RTP updates and future State 
Implementation Plan revisions. During Phase 4, technologies will be deployed as they meet 
the criteria for deployment established by regional stakeholders. As various technologies 
are currently in different stages of readiness, it is assumed that their deployment will be 
staggered throughout the 2020-2040 timeframe.

In this stage, there may be a greater role for planning agencies as it will be critical to provide 
infrastructure that supports the deployment of new technologies. If wayside power is 
deemed applicable, this may be incorporated into infrastructure planning. Additionally, 
the public sector must continue to use incentives, regulatory and market mechanisms to 
facilitate full commercialization and work with private sector users and developers to make 
sure that advanced technologies are integrated into regional transportation networks.

TIMELINE AND KEY ACTION STEPS
FIGURE 12 shows updated action steps and time frames to implement the phases outlined 
previously. Further details are provided in TABLE 15 and TABLE 16. The time frames 
suggested in this plan are broad and will likely capture a majority of technologies that can 
serve the region’s needs. However, as innovation is continuous, these time frames may 
not catch all technologies, and the development of particular technologies may either 
exceed or lag behind proposed time frames. The ability to create partnerships and procure 
funding for research and development efforts will also influence the timeline for technology 

 z Several funders (including the SCAQMD, the California Energy Commission (CEC), 
the U.S. EPA and several regional partners) have contributed roughly $13.5 million 
to construct and demonstrate a one-mile Overhead Catenary System (OCS) in the 
City of Carson and develop prototype trucks to assess compatibility with the OCS. 
In-kind contributions from OEMs increase the total value of this project.

 z In 2012, the SCAQMD received a U.S. Department of Energy (DOE) grant 
of $4.2 million to develop and test 13 zero-emission drayage trucks using 
various technologies.

 z In 2014, a second DOE grant of $9.5 million was granted to SCAQMD for the 
development and demonstration of zero-emission fuel cell range extended electric 
drayage trucks and hybrid electric drayage trucks.

Moreover, the state Cap-and-Trade Program’s Greenhouse Gas Reduction Fund may 
also emerge as a funding source for the development of clean vehicle prototypes and 
infrastructure demonstrations. Regional partners have submitted applications in response 
to recent competitive grant solicitations for various categories of low carbon transportation 
initiatives. 

Develop and demonstrate truck and truck wayside power prototypes

The 2012 RTP/SCS included a $35 million line item for a wayside power system to be 
demonstrated in two phases. Phase 1, a one-mile test track, has begun in the City of Carson.

Further study of operational impacts of zero-emission rail technologies/
Evaluate practicability of applying existing electrified rail technologies

Regional and state efforts such as the CARB Technology Assessments for rail and 
the SCAQMD Goods Movement White Paper have continued to explore operational 
impacts of zero-emission rail technologies. Additionally, several demonstration projects 
have been completed.

Select truck technologies for continued fleet evaluation under Phase 3/
Identify vehicle technologies and wayside power applications to be tested 
under operational demonstrations in Phase 3

Evaluation of technologies has begun throughout the course of several demonstration 
projects. As technologies evolve and more is learned about them, SCAG maintains a 
technology neutral position.

PHASE 3: INITIAL DEPLOYMENT AND OPERATIONAL 
DEMONSTRATION
Phase 3 is an opportunity to scale up research and development efforts to evaluate not just 
a prototype, but the performance of a larger fleet of vehicles. In this phase, industry partners 
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development. As explained below, this plan of technology development, evaluation and 
eventual deployment will be undertaken in close cooperation with regional partners and 
industry stakeholders.

AGENCY AND PARTNER ROLES AND RESPONSIBILITIES 
FOR ACTION
In addition to the phases described above, significant regional actions will be needed in order 
to realize this vision of a zero- and near zero-emission freight transportation system that 
meets regional objectives for long-term sustainability and can also meet the performance 
objectives required by industry. SCAG may act together with key partner agencies such 
as the Port of Los Angeles, the Port of Long Beach, the SCAQMD and the region’s county 
transportation commissions to update and implement this plan as needed. Stakeholders 
must work together to share and evaluate new information as it becomes available.

Important roles for these partners include:

 z Identify funding to support technology evaluation and demonstration efforts in the 
financially constrained RTP.

 z Advocate for additional federal funding to support technology evaluation and 
demonstration efforts.

 z Advocate for additional state funding to support technology evaluation and 
demonstration efforts.

 z Advocate for state funding to support deployment incentives to keep costs 
manageable for industry.

 z Demonstrate the holistic importance of new technology development for co-
benefits such as energy security, energy cost certainty, climate protection and 
green-sector job development.

 z Evaluate mechanisms for advanced technology implementation such as 
incentives, differential tolls and public private partnerships.

 z Continue to lead demonstration projects and evaluate and share the results with 
partner agencies and private sector partners.

 z Continue to engage and collaborate with the private sector to continuously solicit 
feedback on operational parameters and real world operating conditions.

 z Encourage private sector partners to participate in operational demonstrations. 
Partners are needed to evaluate the performance of technologies in 
a real world setting.

 z Support partnerships with OEMS for technology development and send 
a consistent signal to OEMs that there will be market demand for the new 
technologies they are investing in and creating.

Truck+Rail Technology
Development+
Deployment TIM

EL
IN

E

PHASES
I II

2012-2016  

• Formation of Zero-Emissions 
 Trucks Collaborative

• Definition of Desired Technology
 Characteristics
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FIGURE 12 Timeline and Key Actions Steps
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TABLE 15 Timeline for Zero-Emission Truck Deployment

Years Phase Trucks

2012-2016 1, 2

The 2012 RTP/SCS includes an environmental action plan for a zero- and 
near zero-emission freight transportation system, including a line item 
for a near-term demonstration of the Zero Emission Container Movement 
System project for $35 million.

The Zero-Emission Trucks Collaborative comprising LACMTA, 
SCAQMD, Port of LA and Port of Long Beach, Gateway Cities Council of 
Governments, and SCAG is formed. 

Original Equipment Manufacturers (OEMs) continue development and 
testing of zero- and near zero-emission truck models, including battery 
electric and fuel cell models.  

Several technology development and demonstration projects are 
initiated.  See “Phase 2” description above for more detail. 

2016-2020 1, 2, 3

Continue deployment of existing near zero-emission truck technologies 
(described below under “Near-Term Truck Technologies”) 

Continue development and evaluation of wayside power and other 
technologies.  

Continue to partner with federal, state and private funding partners to 
finance technology development.  

Continue to collect and evaluate information from ongoing zero-emission 
technology demonstrations. 

As feasibility is demonstrated, ensure that the “tests” remain in service 
and begin to scale up efforts. 

Begin initial deployment, with industry partners who can put test trucks 
into immediate service. 

Continue investigation of mechanisms (i.e., regulatory, market based, 
incentive based) to facilitate technology deployment.

2020-2040 1,2, 3, 4*

If applicable, plan for wayside power system. 

Begin deployment of appropriate zero- and near zero-emission trucks 
(see examples under “Long Term Truck Technologies” below) and 
continue operational demonstration.

*Stages 1 and 2 will likely be completed prior to this time frame.  However, to allow for continuous innovation in new and 
improved products, we assume that project scoping and early phases of the development/deployment cycle will continue to 
occur as new products and technologies are considered.  

TABLE 16 Timeline for Zero Emission Rail Deployment

Years Phase Rail

2012-2016 1, 2

The 2012 RTP/SCS includes an environmental 
action plan for a zero- and near zero-emission 
freight transportation system, including near-
term measures for genset and switcher engines 
and recommends further study of viable zero- 
and near zero-emission rail technologies.

Original Equipment Manufacturers (OEMs) 
finalize development of Tier 4 engines and 
continue to build hybrid electric locomotive 
prototypes.

Partner agencies continue demonstration 
projects.     

2015-2025 1, 2

As old locomotives are replaced, Tier 4 will be 
deployed as required by the U.S. EPA.  

Encourage use of retrofit kits on 
existing engines as they are serviced or 
re-manufactured. 

Continue to work with OEMs to develop and 
demonstrate zero- and near zero-emission 
technologies.  

2020-2040 1, 2, 3, 4* 
As zero- and near zero-emission rail 
technologies can be practicably applied to the 
region, fully deploy such technologies.

*Stage 1 will likely be completed prior to this timeframe.  However, to allow for continuous innovation in new and improved 
products, we assume that project scoping and early phases of the development/deployment cycle will continue to occur as 
new products and technologies are considered.
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For rail, near -erm technologies for switcher locomotives can reduce emissions at railyards. 
With cleaner Tier 4 locomotive engines currently available, accelerated replacements 
of locomotives with Tier 4 engines are also needed to reduce emissions. A longer-term 
objective of a zero-emission rail system, or the ability to operate in zero-emissions mode 
while in the region, can be reached through further technology development. This section 
will briefly describe both near- and long-term technologies that have the potential to reduce 
emissions and help the region meet attainment deadlines. The technologies identified in this 
section serve as examples of potential near- and long-term options for further study and do 
not constitute specific technologies under the financially constrained RTP/SCS.

NEAR-TERM TRUCK TECHNOLOGIES
The trucking market offers unique challenges due to heavy weights, operational 
performance requirements and high incremental costs. However, several reduced-emissions 
trucks are currently commercially available and many zero- and near zero-emission trucks 
are under development for future deployment. Three categories of potential near-term 
improvements are trucks using a cleaner fuel, such as natural gas, hybrid-electric trucks and 
improvements to the existing combustion engine.

CLEANER FUEL TRUCKS

Alternative fuels include compressed and liquefied natural gas (CNG, LNG), liquefied 
petroleum gas (LPG, i.e., propane), ethanol, methanol, dimethyl ether (DME), hydrogen 
and nonpetroleum biodiesel fuels.48 Natural gas trucks use compressed natural gas (CNG) 
or liquefied natural gas (LNG) to power an internal combustion engine. Natural gas trucks 
have already been deployed and may experience greater market penetration if more fueling 
infrastructure is provided. Range may be a concern due to limited on-board fuel storage and 
there are remaining concerns with vehicle cost and methane emissions.49 Nevertheless, 
several efforts are underway to expand use of natural gas trucks in the region as a near-
term solution and a few notable success stories have occurred within the SCAG region. 
For instance, Ryder trucks has secured over $20 million in grant funding from US DOE’s 
American Recovery and Reinvestment Act, the California Energy Commission and the 
SCAQMD to deploy 200 natural gas trucks operating within the SCAG region. Additionally, 
two publicly available natural gas fueling stations were constructed.50 Southern California 
Gas Company (SoCalGas) has also been involved in several technology development 
projects and has worked with OEMs to develop and test several engines and vehicles. These 
projects have been funded by partners including the CEC, DOE, SCAQMD, in addition to 
funding invested by SoCalGas.

Renewable natural gas, also known as biomethane, is another alternative fuel source and 
is widely used by United Parcel Service (UPS) in their fleet of compressed natural gas 
vehicles. RNG is produced as organic matter from landfills, wastewater treatment plants and 

In addition to facilitation of development, demonstration and deployment, it is important that 
SCAG and other regional partners continue to advocate for additional funding for technology 
development efforts as well as the proper regulatory and market structure to deploy these 
technologies. In the past, the Southern California National Freight Gateway Collaboration 
has successfully advocated for additional technology investment with the National Freight 
Advisory Committee, FHWA and CALTRANS. In fact, the California Freight Mobility Plan 
includes a $3 billion line-item for the development of new technologies.

Regional partners may also facilitate a greater understanding of potential market and 
regulatory mechanisms to support and enable zero- and near zero-emission truck 
commercialization and widespread deployment. Models may include incentives, buy-
down rebates, preferred or exclusive access to port service, exclusive or preferred access to 
corridors, etc. Truck manufacturers and technology developers will be included to determine 
a set of market criteria (i.e. the minimum market size and volumes of vehicles needed to 
move forward to successful commercialization.) Incentive structures may be financial, 
such as subsidies or financing of incremental capital costs of new clean technologies; or 
non-financial, such as reduced tolls for zero-emission vehicles, expedited access to freight 
facilities, dedicated lanes for advanced clean technology trucks, or public recognition 
programs for companies utilizing advanced clean technologies.

NEAR-TERM AND LONG-TERM TECHNOLOGIES FOR 
COMMERCIAL DEPLOYMENT
The 2016 RTP/SCS recommends a two-pronged environmental strategy to be implemented 
in the four phases outlined in the previous section. SCAG recognizes that not all technologies 
have advanced to the stage where they can be implemented immediately. As the region 
works to advance and deploy current prototype technologies (i.e., those that are currently 
in Phase 2), focus should be placed on commercializing and implementing existing 
solutions as well (i.e., implementing those that are currently in Phases 3 & 4). For trucks, 
several near-zero emission clean-fuel trucks and hybrid trucks are currently available but 
require a more aggressive deployment. Technological advancement also has increased 
efficiency and reduced emissions of the conventional combustion engine. Additional zero-
emission vehicle types are in the prototype stage but need further testing to advance to full 
commercialization. It is worth pointing out that operational strategies discussed elsewhere 
in this Appendix can also reduce emissions by improving overall system efficiency. For 
instance, the bottleneck strategy described in earlier sections and the rail strategy, which 
proposes new grade separations, can reduce emissions by improving operating conditions 
and reducing congestion.
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emission vehicles, charging and fueling infrastructure is also a consideration that must be 
planned over the long term.

BATTERY-ELECTRIC TRUCKS

Battery-electric trucks replace the entire engine and drive train of a conventional vehicle with 
an electric motor and generator. The battery can provide all the power needed to power the 
truck and would ideally be recharged through normal operations; for instance, regenerative 
breaking could recharge the battery. However, this would likely not be enough power and 
therefore battery-powered electric trucks could allow for the battery to be recharged through 
plugging into the grid, using an on-board hydrogen fuel cell or connecting to a wayside 
power system. Several prototype models of battery-powered electric trucks exist but current 
obstacles include cost, charging time and range. Current battery charges are estimated to 
allow for a 100-mile range.57

FUEL-CELL TRUCKS

There are many applications for a fuel cell vehicle. For instance, a battery-powered electric 
vehicle may have an electric motor that is powered by a battery. In addition to charging 
the battery through the means described above, a fuel cell would draw hydrogen from an 
onboard storage tank and then generate the electricity needed to recharge the battery. 
Calstart estimates that by using a charged battery, then recharging the battery onboard via 
the fuel cell, this configuration could have a range of up to 400 miles. This would be limited 
only by the amount of on-board hydrogen storage.58 While fuel cells offer greater range, the 
system is more complicated and adds infrastructure cost (i.e., hydrogen fueling in addition 
to charging equipment) and possibly additional maintenance costs. Fuel cells are also less 
efficient from a wells-to-wheels perspective, because of the electrolysis needed to make H2 
and the need to transport and distribute the fuel. A fuel cell truck will require 2.5 times the 
energy cost as a battery-powered electric truck.59

CHARGING INFRASTRUCTURE FOR ZERO-EMISSION TRUCK 
TECHNOLOGIES

The deployment of the technologies discussed above cannot be completed without 
supporting infrastructure to provide either fuel or power to the vehicle. For electric 
technologies, this implies a network of electric heavy-duty vehicle charging stations. Fuel 
cell vehicles, and alternative fuel near zero-emission vehicles, such as hydrogen and natural 
gas, would require their own unique refueling infrastructure. Alternatively, wayside power 
systems could allow a vehicle to charge or draw power during on-road operations.

Wayside power technologies allow a vehicle to charge while in operation, drawing power 
as it moves along the road. Ideally, these systems would allow for trucks to enter and exit 
seamlessly and change lanes, and they could be shared with standard trucks. They offer the 
potential to extend the range of a vehicle that is charged from a stationary power source by 

agricultural sources decomposes and is thus viewed by some as a more sustainable fuel.51 
As of 2013, AQMD reports 526 heavy duty natural gas public fleet vehicles in operation and 
an additional 3,692 medium and light duty public fleet vehicles.52

HYBRID-ELECTRIC TRUCKS

Hybrid-electric trucks contain an internal combustion engine as well as an electric motor, 
generator and energy storage device (e.g., a battery). The electric motor and generator 
absorb energy via regenerative braking and store that energy to offset acceleration and 
power demands of the vehicle. However, when battery power is insufficient, the truck draws 
power from a conventional engine. The incremental cost of this truck remains a barrier to 
market penetration, though some of this has been offset through incentive programs. In 
Southern California53 there were 603 hybrid and 66 zero-emission vehicles deployed 
through the State Hybrid Truck and Bus Voucher Incentive Project (HVIP) since January 
1, 2012.54 CARB estimates that an additional 420 vehicles will be funded statewide in 
2015. A full report of CARB’s Technology Assessment for this category is not available. 
However a summary power point can be found at http://www.arb.ca.gov/msprog/tech/
presentation/hybridtrucks.pdf.55

COMBUSTION ENGINE IMPROVEMENTS

While the majority of this Environmental Strategy seeks to develop and deploy a 
regional fleet of zero-emission trucks, it is important to recognize the value of near-term 
improvements to the existing combustion engine. Improvements to engine efficiency will 
reduce fuel used and emissions produced in the near-term and lessons learned will help 
in the design of more power efficient zero-emission vehicles as the fleet converts to full 
zero-emissions. Improvements to internal combustion engines are discussed at length in 
the CARB Draft Technology Assessment: Engine/Powerplant and Drivetrain Optimization 
and Vehicle Efficiency, released June 2015. This report discusses the potential to obtain 
increased efficiency in the existing internal combustion engine through engine technologies 
(such as waste heat recovery) and vehicle efficiency technologies (such as automatically 
inflating tires and improved aerodynamics). For a complete list, please see the CARB 
report.56 Technologies to improve engine efficiency have already been developed and 
advanced through the US DOE Supertruck program (see description above).

LONG-TERM TRUCK TECHNOLOGIES
The long-term goal is to develop and deploy a fleet of zero-emission trucks, or trucks 
that can operate in zero-emission range while in the region. Two broad categories of 
trucks are under development to meet this goal including battery-powered electric and 
fuel cell. Depending on the truck design and compatibility, wayside power solutions 
may be used to extend the range of these configurations. In addition to developing zero-

Additional Documentation Attachment to Comment 2-F1 
Attachment F



 50 2016–2040 RTP/SCS  I  APPENDIX

than all in the front, making the train less prone to derailments and facilitating more even 
braking. These units also provide a fuel savings of four to six (4-6) percent compared to 
standard locomotive power. 64

TECHNOLOGIES IN DEVELOPMENT

To go beyond the Tier 4 standard, Selective Catalytic Reduction (SCR) for NOx and Diesel 
Oxidation Catalysts (DOCs) and Diesel Particulate Filters (DPFs) for PM are estimated 
to reduce NOx and PM emissions 70 percent beyond the Tier 4 standard at a cost of 
approximately $4 million per unit.65 These units may require additional maintenance 
costs, but are otherwise compatible with the national fleet. These units, as applied to Tier 4 
locomotives, are still in the conceptual phase. However, DOCs, DPFs and a third technology 
called Exhaust Gas Recirculation (EGR) have all been tested by UP in intermediate length 
halls of approximately 200 miles. The smaller size of this engine allowed for all after 
treatment to be applied simultaneously.66

Liquid natural gas has also been considered as a fuel for rail locomotives. It is estimated that 
use of LNG with a Tier 4 locomotive would lead to NOx and PM reductions of 70 percent 
beyond the Tier 4 locomotive.67 Tender car prototypes currently exist; however, there are 
operational considerations such as the need to carry an additional tender car to store the 
LNG fuel and the need for fueling infrastructure.

UP and BNSF are working with stakeholders such as locomotive and engine 
manufacturers, cryogenic fuel tank suppliers, natural gas/LNG suppliers, the Federal 
Railroad Administration and first responders to evaluate how natural gas could safely and 
economically be incorporated into their operations.

LONG TERM EMISSION REDUCTIONS STRATEGIES FOR RAIL
The longer term goal of a fully zero-emission system could potentially be accomplished 
with an electric catenary or linear synchronous motor system. A hybrid-electric engine or 
a battery tender car could also provide additional battery power to allow for locomotives to 
operate in zero-emissions mode where battery power is available. The CARB Sustainable 
Freight Strategy promotes a long-term vision of zero-emission rail as the technology 
permits. Without a full system conversion, this goal would allow for zero-emission track 
miles where possible as facilitated by battery or fuel cell tender cars to allow locomotives to 
operate in zero-emission mode when these tender cars can provide power. Similarly, LNG 
tender cars may allow for operation in near zero-emission mode.

providing additional power in motion. An example of this is the Overhead Catenary System 
(OCS) that is currently the subject of a demonstration project led by SCAQMD (see above 
for more detail on the demonstration project). This system allows vehicles to charge through 
use of an overhead pantograph that is connected to overhead wires drawing power from the 
electric grid. Catenary systems are well-established and efficient in light-rail applications, 
trolley cars and buses and even mining trucks. For in-road power, the roadway itself provides 
power to the vehicles, which must be equipped with pick-up devices. Examples include in-
road power such as third rail or linear synchronous motor (LSM).

Both in-road or distributed charging systems draw power, which leads to emissions being 
produced during electricity generation. Therefore, the increased use of renewable energy 
sources will help move the vehicles described above which are designed to be zero tailpipe 
emissions closer to a truly zero-emissions vehicle.

NEAR-TERM RAIL EMISSION REDUCTION STRATEGIES
A fully zero-emission rail system offers unique challenges as freight rail operates as a 
national system and locomotives cannot remain captive to the region. For instance, CARB 
estimates that 8,400 of 10,000 interstate line-haul locomotives operated in the SCAB in 
2013.60 Any new technology will require an operational strategy to change out locomotive 
types, or will require compatible infrastructure nationwide to provide power and/or fuel to 
locomotives. Even near term improvements are difficult, as the normal life of a locomotive 
may be up to 50 years.61 Even given these challenges, several near zero- and zero-
emission rail technologies are under development and investigation. Near zero-emission 
opportunities include acceleration of Tier 4 engines, use of after-treatment technologies that 
can be compatible with Tier 4 and earlier engine types, and further development of liquid 
natural gas tender cars.

EXISTING TECHNOLOGIES

EPA standards for locomotives became effective in 2015, requiring that all new locomotives 
purchased after that date must meet Tier 4 standards. In addition, any re-manufactured 
locomotive must be retrofited with stricter emission controls. In 2015 General Electric 
released a commercially viable Tier 4 line-haul locomotive. Relative to Tier 2 engines, Tier 
4 engines produce between 75-85 percent less NOx and PM emissions62; they also offer 
combustion improvements, enhanced cooling and exhaust gas recirculation. While Tier 2 
locomotives are estimated to cost $2.3 million per unit, Tier 4 locomotives are estimated to 
cost $3 million.63 CARB anticipates full scale commercialization in 2017. SCAG encourages 
partnerships to accelerate the transition to these new engines.

Distributed power units are currently in use by Union Pacific Railroad (UP) on two thirds 
(2/3) of its gross ton miles. Distributed power units are spread throughout the train rather 
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ELECTRIFICATION TECHNOLOGIES

Electrification technologies require further evaluation to more precisely address questions 
about cost, funding and how to best implement such systems with minimal operational 
impacts. Because of the cost and potential operational challenges associated with mainline 
electrification, such a strategy should be considered a longer-term initiative, requiring 
further studies as well as proof of concept and prototype testing of zero-emission locomotive 
technologies that have the potential to minimize cost and operational impacts, as discussed 
under the phased implementation section of this Appendix. Construction of any electrified 
rail system in Southern California would be a large investment and would need the 
participation of the BNSF and UP railways.

ELECTRIC CATENARY RAIL SYSTEMS

These are perhaps the most technologically ready; however, construction of an electrified 
rail system in Southern California would be a major undertaking in terms of labor, timeline 
and cost for the SCAG region and would require a large investment as well as cooperation 
and investment by the BNSF and UP railways. Though electric catenary systems are widely 
used for passenger and light rail and electric freight rail has been used in other countries, 
locomotives would need to be re-engineered for use with trains of the size and length 
operated in the United States.68

DUAL-MODE LOCOMOTIVES

These have been deployed for passenger rail applications, but would need development for 
freight applications. They have the ability to operate on a catenary or with traditional diesel 
power. The ability to operate in both modes could potentially reduce operational difficulties 
associated with the need to remove the engine at the end of the electrified system. However, 
additional operational considerations remain to be addressed.

LINEAR SYNCHRONOUS MOTORS

This technology propels rail cars by creating an electromagnetic field from motors 
embedded in the railway. One advantage of LSM is that overhead electric lines would not be 
needed, allowing the electric rail system to extend further into ports and railyards. Because 
the propulsion comes from the track, locomotives would not need to be switched when 
leaving the electrified portion of the system. LSM technology is in its early stages and costs 
cannot be estimated, however demonstration projects are underway.

OPTIONS FOR ZERO-EMISSIONS OPERATION

While the scale of a fully electrified system may be challenging, opportunities may exist 
to supplement locomotive power with zero-emissions options. One option is the hybrid 
electric locomotive engine, where a battery is built into the frame of the engine and can 
recharge through regenerative braking. Prototypes of this model currently exist.69 Battery 

tender cars could also supplement a main engine with zero-emission propulsion by using 
the battery power. In contrast with the hybrid electric locomotive, the tender car would need 
to be charged prior to use, likely at railyards. The number of tender cars required to move a 
train long distances is challenging as space is at a premium on interstate trains. Similarly, 
facilitating the change out of the tender car is a big operational challenge for this type of 
system. Conventional locomotives generally refuel every 1,000 miles70, so a tender car 
system that offered less power would create operational challenges. Currently these are in 
the conceptual stage.

Hydrogen Fuel Cell locomotives would also allow for zero-emission miles, but would require 
a national fueling infrastructure and have similar challenges as described above. These are 
conceptual for line-haul locomotives but prototypes exist for a switcher and a green goat.

IMPLEMENTING THE ENVIRONMENTAL STRATEGY
Broad deployment of zero- and near zero-emission transportation technologies in the 
2023 to 2040 time frame is a critical and significant undertaking with technological, cost 
and operational challenges. As outlined above, the 2016 RTP/SCS describes a process 
to develop and deploy needed technologies, along with key action steps for public sector 
agencies to help move the region to that objective. Industry stakeholder participation will 
be necessary, including the efforts of numerous state and federal resources agencies, 
transportation agencies, commercial technology developers/manufacturers, and logistics 
experts. The 2016 RTP/SCS reaffirms zero- and near zero-emission technologies as a 
priority, and establishes the regional path forward to such a goods movement system.
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Source: SCAG

County Crossing Street Under 
Construction Complete Planned

LOS ANGELES VALLEY VIEW AVENUE X

LOS ANGELES REEVES AVE X

LOS ANGELES S. WILMINGTON X

LOS ANGELES MONTEBELLO/MAPLE X

LOS ANGELES BALDWIN AVENUE X

LOS ANGELES RAMONA ST X

LOS ANGELES MISSION RD X

LOS ANGELES DEL MAR AVE X

LOS ANGELES SAN GABRIEL BLVD X

LOS ANGELES PUENTE AVENUE X

LOS ANGELES NOGALES ST X

LOS ANGELES TURNBULL CYN RD X

LOS ANGELES FAIRWAY DRIVE X

LOS ANGELES FULLERTON RD X

LOS ANGELES DURFEE AVE X

LOS ANGELES DEL AMO BLVD X

LOS ANGELES PASSONS BLVD X

TABLE 17 Constrained Grade Separations (Not Listed in Priority Order)

County Crossing Street Under 
Construction Complete Planned

LOS ANGELES ROSECRANS AVE X

ORANGE KRAEMER BLVD X

ORANGE LAKEVIEW AVENUE X

ORANGE PLACENTIA AVENUE 
UNDERCROSSING X

ORANGE RAYMOND AVENUE X

ORANGE STATE COLLEGE X

ORANGE TUSTIN AVENUE/ROSE 
DRIVE X

ORANGE JEFFERY ROAD X

ORANGE ORANGETHORPE 
AVENUE X

ORANGE STATE COLLEGE BLVD X

ORANGE SANTA ANA BLVD X

ORANGE 17TH STREET X

RIVERSIDE AUTO CENTER DRIVE X

RIVERSIDE IOWA AVENUE X

RIVERSIDE MAGNOLIA AVENUE X

RIVERSIDE MARY STREET X

RIVERSIDE MCKINLEY ST X
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TABLE 17  Constrained Grade Separations (Not Listed in Priority Order) Continued

County Crossing Street Under 
Construction Complete Planned

RIVERSIDE CLAY STREET X

RIVERSIDE RIVERSIDE AVENUE X

RIVERSIDE STREETER AVENUE X

RIVERSIDE AVENUE 52 X

RIVERSIDE AVENUE 56 X

RIVERSIDE SUNSET AVENUE X

RIVERSIDE CHICAGO AVE X

RIVERSIDE PIERCE ST X

RIVERSIDE BELLGRAVE AV X

RIVERSIDE MADISON ST X

RIVERSIDE SPRUCE ST X

RIVERSIDE JURUPA RD X

RIVERSIDE TYLER ST X

RIVERSIDE RADIO ST X

RIVERSIDE ADAMS ST X

RIVERSIDE VIELE AVE X

RIVERSIDE CALIFORNIA AVE X

County Crossing Street Under 
Construction Complete Planned

RIVERSIDE 22ND ST X

RIVERSIDE SAN GORGONIO AVE X

RIVERSIDE HARGRAVE ST X

RIVERSIDE AVENUE 62 X

RIVERSIDE AVENUE 66 X

RIVERSIDE 3RD STREET X

SAN BERNARDINO GLEN HELEN PARKWAY X

SAN BERNARDINO GREEN TREE BLVD 
EXTENSION X

SAN BERNARDINO LENWOOD ROAD X

SAN BERNARDINO PALM AVE X

SAN BERNARDINO LAUREL ST. X

SAN BERNARDINO MT. VERNON X

SAN BERNARDINO MAIN ST X

SAN BERNARDINO N. VINEYARD AVE X

SAN BERNARDINO S. MILLIKEN AVE X

SAN BERNARDINO SOUTH ARCHIBALD 
AVE X

SAN BERNARDINO CAMPUS AVE X

Source: SCAG
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TABLE 17  Constrained Grade Separations (Not Listed in Priority Order) Continued

County Crossing Street Under 
Construction Complete Planned

SAN BERNARDINO HUNTS LANE X

SAN BERNARDINO SAN ANTONIO AVE X

SAN BERNARDINO RAMONA AV AT STATE 
AVE X

SAN BERNARDINO CENTRAL AVENUE X

SAN BERNARDINO MONTE VISTA X

SAN BERNARDINO EUCALYPTUS ST X

SAN BERNARDINO VISTA ROAD X

SAN BERNARDINO LEMON ST/MAUNA 
LOA ST X

SAN BERNARDINO VALLEY BOULEVARD X

SAN BERNARDINO N. MILLIKEN AVE X

SAN BERNARDINO BEAUMONT X

VENTURA RICE AVE/FIFTH 
STREET X

Source: SCAG
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Source: SCAG

TABLE 18 Strategic Grade Separations (Not Listed in Priority Order)

County Crossing Street

Imperial Ward Rd (Imperial County)

Imperial SR-78/SR-111 (Brawley)

Imperial Malan St (Brawley)

Imperial Mead Rd (Brawley)

Imperial Keystone Rd (Imperial County)

Imperial Aten Rd (Imperial)

Imperial Evan Hewes Hwy (Imperial County)

Imperial Dog Wood Rd (Imperial County)

Imperial Herber Ave (Imperial County)

Imperial West Cole Rd (Calexico)

Los Angeles San Antonio Ave (Pomona)

Los Angeles Lemon Ave (LA Subdivision)

Orange Jefferson St (Anaheim)

Orange Van Buren Ave (Placentia)

Orange Richfield Rd (Placentia)

Orange Kellogg Dr Undercrossing (Anaheim)

San Bernardino Hinckley Ave (San Bernardino County)

San Bernardino Shadow Mountain Rd (San Bernardino County)

San Bernardino Phelan Rd (San Bernardino County)

San Bernardino Archibald Ave (Rancho Cucamonga)

San Bernardino Vine Ave (Ontario)

San Bernardino Sultana Ave (Ontario) 

San Bernardino Bon View Ave (Ontario)

San Bernardino Olive St (San Bernardino)

San Bernardino Alessandro Rd (Redlands)

Ventura Route 118 (Ventura County)

County Crossing Street

Riverside Smith Ave (Corona)

Riverside Railroad St (Corona)

Riverside Cota St (Corona)

Riverside Buchanan St (Riverside)

Riverside Rutile St (Jurupa Valley)

Riverside Harrison St (Riverside)

Riverside Gibson St (Riverside)

Riverside Jackson St (Riverside)

Riverside Washington St (Riverside)

Riverside Brockton Ave (Riverside)

Riverside Apache Trail (Riverside County)

Riverside Panorama Rd (Riverside)

Riverside Cridge St (Riverside)

Riverside Palmyrita Ave (Riverside)

Riverside Center St (Riverside County)

Riverside Main St (Riverside County)

Riverside San Timoteo Canyon (Calimesa)

Riverside Shetidan St (Corona)

Riverside Pennsylvania Ave (Beaumont)

Riverside 7th St (Riverside)

Riverside Broadway (Riverside County)

Riverside Tipton Rd (Palm Springs)

Riverside Ave 54 (Coachella)

Riverside Ave 58 (Riverside County)
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EXHIBIT 19 Regional Grade Separations–Strategic Plan  
(Not Listed in Priority Order) 
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TABLE 19 Regional Goods Movement Project List

Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

A. ROADWAY ACCESS TO MAJOR GOODS MOVEMENT FACILITIES  

A.1 Los Angeles

ROUTE 005:  PHASE 1 OF 3-- IN SANTA CLARITA FROM ROUTE 14 TO PICO 
CANYON/LYONS AVENUE IN THE SOUTHBOUND DIRECTION AND FROM 
ROUTE 14 TO GAVIN CANYON ROAD IN THE NORTHBOUND DIRECTION. CONST 
TRUCK CLIMBING LANES.  (EA 2332A, PPNO 3189), (SAFTETEA-LU#465 
FUNDED PAED FOR THIS PHASE INCLUDED IN LA0G440).

$131,000 S

A.2 Los Angeles
ROUTE 005:  PHASE 2,FROM SR-14 TO PARKER ROAD, CONSTRUCT HOV/
HOT, TRUCK & AUX LANES (EA 2332C, PPNO 3189A & EA 2332E PPNO 3189B), 
SAFTETEA-LU#465. PE & RW $ ARE PROGRAMMED FOR EA 2332E ONLY.

$46,877 S

A.3 Los Angeles
SR-47 EXPRESSWAY: REPLACEMENT OF SCHUYLER HEIM BRIDGE (Segment 1): 
ACTA completing PE, ROW, and Design Support during Construction; SAFETEA-LU 
#712 & #3797.

$91,583 S

A.3 Los Angeles SR-47 EXPRESSWAY: CONSTRUCT 4 LANE EXPRESSWAY AND 2-LANE 
FLYOVER TO SCHUYLER HEIM BRIDGE $420,000 L

A.4 Los Angeles
ROUTE 047:  REPLACEMENT OF SCHUYLER HEIM BRIDGE TO INCLUDE 2 
THRU LANES AND 1 AUX LANE NB; AND 3 THRU LANES AND 1 AUX LANE SB EA 
13820, PPNO 0444E).

$278,993 S

A.5 Los Angeles

WIDEN AND RECONSTRUCT WASHINGTON BOULEVARD FROM WESTERN CITY 
BOUNDARY AT VERNON   [350' WEST OF INDIANA STREET]  TO I-5 FREEWAY 
AT TELEGRAPH RD., WIDEN FROM 2 LANES TO 3 LANES IN EACH DIRECTION, 
INCREASE TURN RADIUS AND MEDIANS, UPGRADE TRAFFIC SIGNALS AND 
STREET LIGHTING AND IMPROVE SIDEWALKS.

$32,000 S

A.6 Los Angeles
BRIDGE NO. 53C0065, OCEAN BLVD, OVER ENTRANCE CHANNEL, UP RR, 1.0 
MI E STATE ROUTE 47. REPLACE EXISTING 5 LANE GERALD DESMOND BRIDGE 
(GDB) WITH NEW 6 LANE BRIDGE.

$1,288,101 S

A.7 Los Angeles

COMMERCE GOODS MOVEMENT ATLANTIC BOULEVARD: WASHINGTON 
BOULEVARD TO COMO STREET :  (1) IMPLEMENTS SOUTHBOUND RIGHT-
TURN OVERLAP SIGNAL PHASING FROM ATLANTIC BL ONTO WASHINGTON 
BL TO IMPROVE MOBILITY FOR TRUCKS AND VEHICLES.  (2) STREETSCAPE 
IMPROVEMINTS, SUCH AS RAISED MEDIANS, CROSSING IMPROVEMENTS, 
AND SIDEWALK IMPROVEMENTS TO IMPROVE PEDESTRIAN SAFETY AND 
REDUCE PEDESTRIAN/VEHICLE CONFLICT. 

$1,172 S

A.8 Los Angeles

OLYMPIC BL AND MATEO STREET GOODS MOVEMENT IMP-PHASE II. 
IMPROVEMENT OF FREEWAY ACCESS BY WIDENING WB OLYMPIC BL BET 
MATEO ST & SANTA FE AV FOR A RIGHT-TURN LANE, AND NB MATEO ST BET 
OLYMPIC BL & PORTER ST FOR INCREASED CURB RETURN.

$4,421 S

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+)  
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Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

A.9 Los Angeles

AT I-110 NB AT JOHN S GIBSON BLVD NB RAMPS & NB SR-47/I-110 
CONNECTOR. WIDEN SB 47 TO NB 110 CONNECTOR FROM 1 TO 2 LNS BEGIN 
AT SB 47 PM 0.72 (STATION 535+00) JUST W OF FRONT ST ON-RAMP. ADDL 
THROUGH LN CONTINUES ON NB 110 & ENDS JUST N OF THE J S GIBSON 
OFF-RAMP. WIDEN NB 110/J S GIBSON ON-RAMP TO IMPROVE ACCESS TO 
FWY & INTERSECTION OF J S GIBSON/110 NB RAMPS W/IMPROVED TURN 
RADII & RE-STRIPING.

$34,733 S

A. 10 Los Angeles
PROJECT WILL IMPROVE FLOW OF TRAFFIC FROM I-110 FWY ON/OFF-RAMPS 
AT C STREET BY CONSOLIDATING TWO CLOSELY SPACED INTERSECTIONS 
INTO ONE.

$23,980 S

A.11

Los Angeles
WB SR-60/SB SR-57 GRAND AVENUE OFF RAMP INTERCHANGE : ADD WB 
SR-60 AUXILIARY LANE FROM SB SR-57 TO GRAND AVENUE OFF-RAMP TO 
IMPROVE TRUCK MOBILITY AND REDUCE CONGESTION.

$21,303 M

Los Angeles

RECONSTRUCT SR 60/GRAND AV INTERCHANGE - WIDEN GRAND AV: 
SB ADD 1THRU LN (2 EXSTNG); NB ADD 1 THRU LN (3 EXSTNG), REPLACE 
GRAND AV OC, ADD EB LOOP ON-RAMP, CONSTRUCT ADDITIONAL EB THRU 
LN FROM GRAND AVE TRAP LN TO SR57 ADD LN, ADD TWO BYPASS RAMP 
CONNECTORS, ADD AUX LANES EB AND WB FROM EAST TO WEST JUNCTION 
OF THE CONFLUENCE.

$257,900 S

A.12 Los Angeles I-605 CORRIDOR "HOT SPOT" INTERCHANGES IN GATEWAY CITIES $3,200,000 L

A.13 Los Angeles I-710 EARLY ACTION PROJECTS $711,600 M

A.14 Los Angeles

SR 47/NAVY WAY INTERCHANGE: CONSTRUCTION OF INTERCHANGE AT SR-47 
/ NAVY WAY TO ELIMINATE TRAFFIC SIGNAL AND MOVEMENT CONFLICTS; 
THIS PROJECT WAS A S.CA TRADE CORRIDOR TIER II TCIF PROJECT AS 
SUBMITTED TO THE CTC IN 2008; PROJECT REMOVES LAST SIGNAL ON 
SR 47 BETWEEN DESMOND AND V. THOMAS BRIDGES, NHS INTERMODEL 
CONNECTOR ROUTE

$57,593 M

A.15 Los Angeles

SR 47-V. THOMAS BRIDGE/FRONT ST INTERCHANGE: NEW WESTBOUND SR 
47 ON- AND OFF-RAMPS AT FRONT STREET JUST WEST OF THE VINCENT 
THOMAS BRIDGE AND ELIMINATE THE EXISTING NON-STANDARD RAMP 
CONNECTION TO THE HARBOR BOULEVARD OFF-RAMP; FRONT STREET IS AN 
NHS CONNECTOR.  THE PROJECT ALSO INCLUDES REALIGNED EASTBOUND 
AND WESTBOUND SR47 ON-RAMPS.

$37,285 M

A.16 Los Angeles

ALAMEDA STREET DOWNTOWN LA: GOODS MOVEMENT, PHASE I. THIS 
PROJECT WILL PROVIDE CONGESTION RELIEF, IMPROVE MOBILITY/REDUCE 
CONFLICTS, AND IMPROVE SAFETY FOR BOTH AUTOS AND TRUCKS BY 
PROVIDING INTERSECTION IMPROVEMENTS. PROJECT WILL ALSO REMOVE 
ABANDONED RAIL LINES, REPAIR PAVEMENT, ADD NEW STREET LIGHTING, 
AND CONSTRUCT PEDESTRIAN IMRPOVEMENTS.

$7,132 S

TABLE 19  Regional Goods Movement Project List Continued

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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TABLE 19  Regional Goods Movement Project List Continued

Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

A.17 Los Angeles

ALAMEDA STREET WIDENING FROM ANAHEIM STREET TO 300 FT. SOUTH OF 
PCH : (1) WIDENS ALAMEDA ST BETWEEN ANAHEIM ST AND 300 FT SOUTH 
OF PACIFIC COAST HIGHWAY FROM 2 TO 3 LANES IN EACH DIRECTION FOR 
CONGESTION RELIEF AND IMPROVE GOODS MOVEMENT MOBILITY.

$9,709 S

A.18 Los Angeles

ANAHEIM STREET WIDENING - FARRAGUT AVENUE TO DOMINGUEZ CHANNEL 
:  WIDEN ANAHEIM ST BETWEEN FARRAGUT AV AND DOMINGUEZ CHANNEL 
FROM 2 TO 3 LANES IN EACH DIRECTION FOR CONGESTION RELIEF AND 
IMPROVE GOODS MOVEMENT MOBILITY. THIS UPGRADES THE ARTERIAL TO 
MAJOR HIGHWAY STANDARDS.

$6,566 S

A.19 Los Angeles
PHASE 2 AND 3 OF 3: IN LA/SANTA CLARITA: PHASE 2: CONSTRUCT HOV 
LANE NORTHBOUND FROM ROUTE 14 TO WELDON CANYON RD; PHASE 3: 
CONSTRUCT HOV, TRUCK, & AUX LANES FROM SR-14 TO PARKER RD OC.

$410,000 S

A.20 Los Angeles

HARBOR BLVD IMPROVEMENTS - AS PART OF THE SAN PEDRO WATERFRONT 
DEVELOPMENT PROJECT, HARBOR BLVD WILL BE RESTRIPED, AND THE 
MEDIAN IS REMOVED/RECONSTRUCTED AS NEEDED TO PROVIDE THREE NBT 
AND SBT LANES BETWEEN THE RECONSTRUCTED SAMPSON WAY/HARBOR 
BLVD.  INTERSECTION AND THE WB ON RAMP/FRONT STREET INTERSECTION.  
THIS WILL RESULT IN THE REMOVAL OF PARKING AND THE BIKE LANE 
ON THE NORTHBOUND SIDE.  THE PARKING AND 5' BIKE LANE ON THE 
SOUTHBOUND SIDE, SOUTH OF O'FARRELL STREET WILL BE PRESERVED.  
NORTH OF O'FARRELL STREET, THE PARKING AND THE PARKING LANE ON 
THE SOUTHBOUND SIDE WOULD NEED TO BE REMOVED TO ACCOMMODATE 
THE NORTHBOUND DUAL LEFT-TURN LANE.  THE INNERMOST NORTHBOUND 
THROUGH LANE AT THE EB OFF-RAMP INTERSECTION WOULD BECOME A 
FORCED LEFT-TURN LANE AT THE SR 47 WB ON-RAMP.  THIS IMPROVEMENT 
IS PROJECTED TO BE NEEDED BY THE YEAR 2024.

$1,134 M

A.21 Los Angeles

HARBOR BLVD. & 7TH STREET INTERSECTION- THE PROJECT INCLUDES 
A RECONFIGURED INTERSECTION AT THE JUNCTION OF HARBOR BLVD, 
SAMPSON WAY, AND 7TH STREET.  WORK INCLUDES RETAINING WALL, 
STREET WORK, GRADING, PAVING, LIGHTING, RESTRIPING AND A NEW 
SIGNALIZED INTERSECTION.

$15,905 S

A.22 Los Angeles

SAMPSON WAY TO 22ND STREET & MINER STREET - SAMPSON WAY WOULD 
BE REALIGNED AND EXPANDED TO TWO LANES IN EACH DIRECTION AND 
WOULD CURVE NEAR THE MUNICIPAL FISH MARKETS TO MEET WITH 22ND 
STREET IN ITS WESTWARD ALIGNMENT EAST OF MINER STREET.  IN THE 
PROPOSED PROJECT, HARBOR BLVD. WOULD REMAIN IN PLACE AT ITS 
CURRENT CAPACITY WITH TWO LANES IN EACH DIRECTION.  PROPOSED 
ENHANCEMENTS WOULD BE CONSISTENT WITH DESIGN STANDARDS FOR 
THE COMMUNITY REDEVELOPMENT AGENCY (CRA) PACIFIC CORRIDOR AND 
THE CITY OF LOS ANGELES PLANNING DEPARTMENT COMMUNITY DESIGN 
OVERLAY. ALIGNMENT EAST OF MINER STREET.

$34,614 M

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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TABLE 19  Regional Goods Movement Project List Continued

Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

A.23 Los Angeles ALAMEDA CORRIDOR SOUTH TERMINUS/HENRY FORD AVE. RAIL CROSSING 
ADVANCED WARNING SYSTEM. $5,000 M

A.24 Los Angeles

PIER B STREET FREIGHT CORRIDOR RECONSTRUCTION : (1) REALIGNS PIER 
B ST BETWEEN PICO AV AND PIER A WY AND WIDENS INTO 2 LANES IN EACH 
DIRECTION TO IMPROVE GOODS MOVEMENT MOBILITY AND ENHANCE 
PEDISTRIAN TRAVEL.  (2) CONSTRUCTS NEW SIDEWALK ON THE SOUTH SIDE 
OF PIER B ST. (3) CONSTRUCTS J-HOOK FLYOVER TO CONNECT PIER B ST 
WITH ANAHEIM ST.

$105,791 S

A.25 Orange SR-57 FROM LAMBERT TO LA COUNTY LINE - ADD 1 NB TRUCK CLIMBING LANE 
(PE ONLY)(PPNO 3847A) $124,600 L

A.26 Orange
ADD ONE MF LANE ON N/B SR-57 FROM 0.4 MI N/O SR-91 TO 0.1 MI N/O 
LAMBERT RD (5.1 MILES) EA 0F0321 (YORBA LINDA TO LAMBERT SEGMENT) 
SPLIT PROJECT WITH ORA120332

$50,550 COMPLETE

A.27 Orange
ADD ONE MF LANE ON N/B SR-57 FROM 0.4 MI N/O SR-91 TO 0.1 MI N/O 
LAMBERT RD (5.1 MILES) EA 0F0311 (SR91/ORANGETHORPE TO YORBA LINDA 
SEGMENT) SPLIT PROJECT WITH ORA081901

$49,828 COMPLETE

A.28 Orange
CONNECT EXISTING AUXILIARY LANE THROUGH INTERCHANGES ON WB 
SR-91 BETWEEN SR-57 AND I-5 WITH ITS ELEMENTS  PPNO 4516A  EA 
0C5700

$65,677 S

A.29 Orange

SR-91: ADD 1 MF LANE E/B BTWN 91/55 CONNECTOR & SR-241 -- W/B BTWN 
SR-241 & IMPERIAL HWY; MODIFY W/B ON RAMPS FROM LAKEVIEW AVE TO 
IMPRV MERGE (ADD AUX LANE BETWEEN NB 55 - TO - EB 91 ON-RAMP AND 
LAKEVIEW OFF RAMP). PROJECT SPLIT PARENT

$85,986 COMPLETE

A.30 Orange ADD 1 ML LANE EACH DIRECTION (I5 FROM 57 TO 91) $305,924 L

A.31 Orange SR-91 WB (SR-55 THROUGH TUSTIN INTERCHANGE) EXTEND LANE AND 
RECONSTRUCT AUX. LANE. PPNO 4587A EA 0C560) $46,270 S

A.32 Orange EXIST 4 MF N/B; WIDEN TO 5 MF LANES N/B FROM 0.3 MI S/O KATELLA TO 0.3 
MI N/O LINCOLN (2.92 MILES) -- 0F0400 $41,086 COMPLETE

A.33 Orange ADD 1 MF LANE EACH DIRECTION FROM I-5 TO SR-55 AND ADD SB AUX LANES 
FROM 133 TO IRV CTR DR $424,620 L

A.34 Orange
I-405 FROM SR-73 TO I-605 ADD 1 MF LANE IN EACH DIRECTION, AND 
ADDITIONAL CAPITAL IMPROVEMENTS. COMBINED WITH ORA045, ORA151, 
ORA100507 AND ORA120310. PHASE 1 PROJECT LISTED UNDER ORA030605.

$1,300,000 M

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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TABLE 19  Regional Goods Movement Project List Continued

Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

A.35 Orange

I-5 (I-405 TO SR-55) - IN THE CITIES OF IRVINE AND TUSTIN. ADD 1 MF LANE NB 
FROM TRUCK BYPASS ON RAMP TO SR-55, ADD 1 MF LANE SB FROM SR-55 TO 
ALTON AND 1 AUX LANE FROM ALTON TO TRUCK BYPASS. (PA&ED AND PS&E 
PHASE) PROJECT WILL UTILIZE $917,600 TOLL CREDIT MATCH.

$452,000 M

A.36 Orange ADD 1 MF LANE EB FROM 55 TO 57, AND 1 MF LANE WB FROM KRAEMER TO 
STATE COLLEGE; IMPROVE INTERCHANGES; AND ADD AUX LANES. $481,827 L

A.37 Orange
ADD 1 LANE EACH DIRECTION FROM SR 241 TO COUNTY LINE, AND OTHER 
OPERATIONAL IMPROVEMENTS.  SEE RIVERSIDE COUNTY FOR ADDITIONAL 
DETAILS. 

Included in RIV071250B L

A.38 Riverside
ON I-10 NEAR BEAUMONT: ADD/CONSTRUCT NEW EASTBOUND TRUCK 
CLIMBING LANE FROM SAN BERNARDINO COUNTY LINE TO 1-10/SR60 JCT 
(EA: 35300)

$35,709 M

A.39 Riverside

ON SR-60 NEAR BEAUMONT: CONSTRUCT NEW EASTBOUND AND 
WESTBOUND TRUCK LANES FROM GILMAN SPRINGS RD TO 1.47 MILES 
WEST OF JACK RABBIT TRAIL AND UPGRADE EXISTING INSIDE AND OUTSIDE 
SHOULDERS TO STANDARD WIDTHS (10-FT INSIDE SHOULDER AND 10-FT 
OUTSIDE SHOULDER)  (EA: 0N69U) - CMAQ PM2.5 BENEFITS PROJECT.  
$802.9 TC WILL BE UTILIZED FOR CMAQ ENG IN FY 14/15

$126,282 S

A.40 Riverside CONSTRUCT NEW INTERCHANGE $282,443 L

A.41 Riverside ON VAN BUREN BLVD NEAR MARCH AIR RESERVE BASE: WIDEN FROM 4 TO 6 
LANES FROM APPROXIMATELY 0.5 MILES WEST OF I-215 TO BARTON ST $6,700 COMPLETE

A.42 Riverside CONSTRUCT NEW IC AND RAMPS AND WIDEN OC FROM 2 TO 6 LANES $67,863 L

A.43 Riverside WIDEN FROM 2 TO 6 LANES $68,423 L

A.44 Riverside CONSTRUCT 4 LANE BRIDGE/INTERCHANGE AND RAMPS ACROSS SR-86S $92,843 L

A.45 Riverside RECONSTRUCT/WIDEN IC FROM 2 TO 4 LANES AND RECONSTRUCT/WIDEN 
RAMPS $26,851 M

A.46 Riverside
ON SR-91/I-15:  SR91 - ADD 1 MFL EA DIR (SR241-SR71)(I15-PIERCE); I15 - ADD 
TEL MED DIR CONNCT SB15 TO WB91 & EB91 TO NB15, 1 TEL EA DIR HIDDEN 
VALLEY-SR91 DIR CONNCT.

$404,847 M

A.47 Riverside

AT SR86S/AVENUE 52: WIDEN AND CONSTRUCT NEW 6 THROUGH LANE IC 
FROM E/O COACHELLA STORMWATER CHANNEL BRIDGE TO E/O TYLER ST. 
IMPROVEMENTS INCLUDE: REALIGN POLK ST AND RELOCATE AVE 52 AND 
POLK ST INTERSECTION, EXTENDED RAMP ACCELERATION/DECELERATION 
LANES,  BIKE LANES, SIDEWALKS, AND RECONSTRUCT TRAFFIC SIGNALS (EA: 
OC960).

$33,000 M

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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TABLE 19  Regional Goods Movement Project List Continued

Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

A.48 Riverside

AT SR86S/AVENUE 50: WIDEN AND CONSTRUCT NEW 6THROUGH LANE IC 
FROM E/O COACHELLA STORMWATER CHANNEL BRIDGE TO E/O TYLER ST.  
IMPROVEMENTS INCLUDE: EXTENDED RAMP ACCELERATION/DECELERATION 
LANES,  RELOCATE/REALIGN AVE 50 AND TYLER ST, BIKE LANES, SIDEWALKS,  
SIDEWALKS, AND RECONSTRUCT TRAFFIC SIGNALS (SAFETEA LU 1702, 
CA583, #2543)(EA:OC970) 

$32,160 S

A.49 Riverside

IN WESTERN RIVERSIDE COUNTY IN THE CITY OF MORENO VALLEY ALONG 
SR 60 - WIDEN FROM TWO TO THREE LANES IN EACH DIRECTION IN THE 
EXISTING MEDIAN TO PROVIDE ONE ADDITIONAL GENERAL PURPOSE LANE IN 
EACH DIRECTION FROM REDLANDS BLVD. TO GILMAN SPRINGS RD.

$7,500 M

A.50 San Bernardino
I-10 AT CEDAR AVE. BETWEEN SLOVER AND VALLEY- RECONSTRUCT I/C-
WIDEN FROM 4-6 LANES WITH LEFT AND RIGHT TURN LANES. ADD AUX LANE 
ON E/B ON AND OFF RAMPS

$62,930 S

A.51 San Bernardino I-10 TIPPECANOE RECONFIGURE INTERCHANGE & LOCAL RD IMP/MOD (HP 
1366)(WESTBOUND - PHASE II)(FORMERLY PART OF RTP ID 44810) $57,358 COMPLETE

A.52 San Bernardino

SR210 LANE ADDITION - ADD 1 MIXED FLOW LANE IN EACH DIRECTION FROM 
HIGHLAND AVE(S/B). TO LUGONIA (REDLANDS) INCLUDES AUX. LANES 
BETWEEN BASE LINE AND 5TH STS AND AN ACCELERATION LANE AT 5TH ST. 
E/B ON RAMP AND DECELRATION LANE AT HIGHLAND AVE E/B OFF RAMP. 
(UNDER 1/4 MILES LENGTH)

$134,267 M

A.53 San Bernardino

I-10 AT GROVE INTERCHANGE AND GROVE AVE. CORRIDOR - RELOCATE I/10 & 
4TH ST. I/C TO GROVE AVE. AND WIDEN GROVE AVE BETWEEN I-10 TO HOLT 
(4-6 LNS); WIDEN GROVE AVE FROM STATE ST TO 350 FT N OF HOLT BLVD 
INCLUDING RR BRDGE(4-6 LNS); LEFT TURN LANES AT HOLT.

$13,034 M

A.54 San Bernardino
I-10/CHERRY AVENUE INTERCHANGE - INTERCHANGE RECONSTRUCT - 
REPLACE O/C, WIDEN O/H AND WIDEN I/C FROM SLOVER TO VALLEY FROM 
4-6 LANES WITH DOUBLE LEFT TURNS TO RAMPS

$76,114 COMPLETE

A.55 San Bernardino

I-15/I-215 I/C IMPROVMTS-DEVORE I/C S/O GLEN HELEN PARKWY TO N/O 
KENWOOD & I-215 FROM S/O DEVORE RD. I/C TO I-15 (16.0-17.8) ADD 1 M/F LN 
IN EA DIR TO EXISTG 3 M/F LNS FROM 3800 FT S/O GLEN HELEN PARKWY TO 
3100 FT N/O I-215 I/C ADD 1 DECEL LN FROM 3200 FT S/O 15/216I/C OFFRMP 
TO S/B DEVORE ON I-215. CONSTRUCT TRUCK BYPASS LNS.

$324,669 S

A.56 San Bernardino SR-60 AT ARCHIBALD AVENUE WIDEN ON AND OFF RAMPS (2-3 LANES EACH 
WAY) $7,900 M

A.57 San Bernardino

WIDEN 5TH ST FROM CITY CRK TO SR210; RESTRIPE 5TH ST FROM 4-6LNS 
BTW CHURCH AVE & SR210; RESTRIPE 210 UNDERCROSSING 4-5LNS BTW 
RAMPS WITH ADD. TURN LN. CONSTRUCT TRUCK ACCL. LN ON SB SR210 
ON-RAMP AND FWY MAINLINE INCLUDING WIDENING OF EXISTING FWY 
BRIDGE

$5,070 S

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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TABLE 19  Regional Goods Movement Project List Continued

Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

A.58 San Bernardino
I-10/PEPPER IC:  WIDEN BRIDGE FROM FIVE TO SIX LANES TO PROVIDE FOR 
ONE ADDITIONAL SOUTHBOUND TURN LANE AND ADD AUXILIARY LANES TO 
FREEWAY

$39,815 S

A.59 San Bernardino I-10 @ MT VERNON AVE INTERCHANGE IMPROVEMENTS $37,125 M

A.60 San Bernardino I-10/MOUNTAIN VIEW AVE INTERCHANGE IMPROVEMENTS $82,889 L

A.61 San Bernardino
ON I-10  ADD/CONSTRUCT NEW EASBOUND TRUCK CLIMBING LANE FROM 
LIVE OAK CANYON ROAD TO SINGLETON RD INCLUDING TRANSITION 
BETWEEN COUNTY LINE AND CALIMESA BLVD

$50,024 M

A.62 San Bernardino I-10 @ CALIFORNIA ST INTERCHANGE IMPROVEMENTS $73,137 L

A.63 Ventura

GROUPED PROJECTS FOR PAVEMENT RESURFACING AND/OR 
REHABILITATION - LOCAL STREETS & ROADS SCOPE: PROJECTS ARE 
CONSISTENT WITH 40 CFR PART 93.126 EXEMPT TABLES 2 CATEGORIES - 
PAVEMENT RESURFACING AND/OR REHABILITATION, EMERGENCY RELIEF (23 
U.S.C. 125), WIDENING NARROW PAVEMENTS OR RECONSTRUCTING BRIDGES 
(TO ADD TRAVEL LANES)

$31,167 S

A.64 Ventura HUENEME RD FROM OXNARD CITY LIMITS TO RICE RD - WIDEN FROM 2 TO 4 
LANES $6,953 M

A.65 Ventura IN OXNARD HUENEME RD SAVIERS TO ARCTURUS WIDEN AND CONSTRUCT 
FROM 2 TO 4 LANES (SAFETEA-LU PROJECT #735'TIP') $2,924 S

A.66 Ventura
IN OXNARD AT RICE AVE (SANTA CLARA) RECONSTRUCT INTERCHANGE 
(T21-#664) (SAFETEA-LU #1565) (SAFETEA-LU #2639 AND 'TIP') (TCSP - 2010 
APPROP EARMARK)

$83,997 COMPLETE

A.67 Imperial WIDEN AND IMPROVE TO 6 LANE FREEWAY  WITH INTERCHANGES AT HEBER, 
MCCABE, AND JASPER AND OVERPASS AT CHICK RD. $999,136 L

A.68 Imperial

EXPANSION OF THE CALEXICO EAST PORT OF ENTRY - THE PROPOSED 
PROJECT IS TO INCREASE THE NUMBER OF COMMERCIAL VEHICLE 
INSPECTION LANES AND BOOTHS FROM EXISTING 3 TO 6 LANES AND 
BOOTHS; AND WIDEN BRIDGE OVER THE ALL-AMERICAN CANAL (CANAL 
SERVES AS U.S./MEXIC

$90,000 L

SUBTOTAL  - ROADWAY ACCESS TO MAJOR GOODS MOVEMENT FACILITIES $14,025,890 

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

B. FREIGHT CORRIDOR SYSTEM

B.1 Los Angeles

I-710 CORRIDOR USER-FEE BACKED CAPACITY ENHANCEMENT - WIDEN TO 5 
MIXED FLOW + 2 DEDICATED LANES FOR CLEAN TECHNOLOGY TRUCKS (EACH 
DIRECTION) AND INTERCHANGE IMPROVEMENTS, FROM OCEAN BLVD IN 
LONG BEACH TO THE INTERMODAL RAILROAD YARDS IN COMMERCE/VERNON

$5,110,000 M

B.2 Various EAST-WEST FREIGHT CORRIDOR SEGMENT 1 (FROM I-710 TO JUST WEST OF 
I-605) $2,413,086 L

B.3 Various EAST-WEST FREIGHT CORRIDOR SEGMENT 2 (FROM JUST WEST OF I-605 TO 
JUST EAST OF SR-57) $9,102,359 L

B.4 Various EAST-WEST FREIGHT CORRIDOR SEGMENT 3 (FROM JUST EAST OF SR-57 TO 
I-15) $3,777,816 L

B.5 Various I-15 FREIGHT CORRIDOR (INITIAL SEGMENT) (SR-60 TO I-10) $856,570 L

SUBTOTAL - FREIGHT CORRIDOR SYSTEM $21,259,831 

C. ZERO-EMISSION TECHNOLOGY

NA Los Angeles
LOS ANGELES REGIONAL DIESEL EMISSIONS REDUCTION PROGRAM FOR 
ENGINE RETROFIT PROVIDES INCENTIVE GRANTS TO OWNER OPERATORS 
OLD DIESEL TRUCKS TO UPGRADE EQUIPMENT TO REDUCE EMISSIONS

$449 S

NA Los Angeles EXPAND DIESEL EMISSIONS REDUCTION PROGRAM OF GATEWAY CITIES COG $2,676 S

NA Various ZERO-EMISSION GOODS MOVEMENT $3,000,000 L

SUBTOTAL - ZERO EMISSION TECHNOLOGY $3,003,125 

D. OFF DOCK AND NEAR DOCK INTERMODAL YARD PROJECTS    

D.1

San Bernardino

TRACK AND INTERMODAL YARD IMPROVEMENTS (PHASES 1 THROUGH 4) $799,616 L

D.2

SCLA RAIL SERVICE FROM AIR EXPRESSWAY APPROX. 5 MILES N0 TO COLUSA 
RD. BETWEEN PHANTOM EAST & MOJAVE RIVER-PUT IN NEW RAIL LINE 
FROM BNSF TO SCLA.(FOR FREIGHT)PROJECT IN CONNECTION WITH NEW 
INTERMODAL/MULTIMODAL FACILITY ON SCLA PROPERTY

$250,000 S

D.3 Los Angeles INTERMODAL FACILITIES (SCIG/ICTF) $1,000,000 S

SUBTOTAL - OFF DOCK AND NEAR DOCK INTERMODAL YARD PROJECTS $2,049,616 

TABLE 19  Regional Goods Movement Project List Continued

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

E. MAINLINE RAIL    

"E.1-A to 
 E.1-N" Various

"Rail package — mainline rail capacity expansion: 
Barstow to Keenbrook–BNSF San Bernardino Subdivision; Colton Crossing to 
Redondo Junction–UP Mojave Subdivision; Devore Road to West Colton (inc. 
Rancho Flying Junction)–UP Alhambra Subdivision; West Colton to City of 
Industry–UP Los Angeles Subdivision; UP Yuma Subdivision."

$3,092,400 -

E.2 San Bernardino
·        Colton Crossing: in Colton from 0.2 miles (0.3 KM) west of Rancho Avenue 
to 0.9 miles (1.5 KM) east of La Cadena Drive; construct railroad to railroad grade 
separation; (Cost included in the Rail package - mainline rail capacity expansion).

$201,994 COMPLETE

E.3 Orange 
·        BNSF Line - 10 miles of triple track from Fullerton to Orange/Riverside County 
line; (Same as Atwood to Fullerton and Esperanza to Fullerton); (Cost included in the 
Rail package - mainline rail capacity expansion).

$70,000 L

SUBTOTAL - MAINLINE RAIL $3,364,394 

TABLE 19  Regional Goods Movement Project List Continued

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

F. ON-DOCK RAIL

-

Los Angeles

PORT OF LOS ANGELES
F.1 - LA WBCT On-Dock Rail: Addition of 2 new loading tracks

$806,021

F.2 - LA YTI On-Dock Rail: Addition of 1 new loading track

F.3 - LA Pier 400 Rail Expansion-Phase 1

F.4 - LA Pier 300 Rail Expansion:  Addition of 2 new loading tracks

F.5 - LA Seaside Yard: Dedicated on-dock rail yard for Berth 226-236 terminal (Evergreen)

F.6 - LA Terminal Island Support Yard

F.7 - LA Berth 200 Railyard Expansion:  Additional Storage/working tracks

F.8 - LA Evergreen/TICTF - adding 1 new loading track

F.9 - LA
Port of LA Container Movement Enhancement Program: WBCT wharf improvements, 
YTI wharf improvements, Pier 300 wharf improvements, and Evergreen/STS wharf 
improvements 

F.10 - LA Pier 400 Second Lead Track

- PORT OF LONG BEACH
F.1 - LB Pier G South Working Yard Rehabilitation.

$316,500

F.2 - LB Middle Harbor Terminal Rail Yard (3 Phases).

F.3 - LB Pier A On-Dock Rail Yard Expansion To Carrack.

F.4 - LB Pier A On-Dock Rail Yard East of Carrack.

F.5 - LB Pier G Metro Track Improvements.

SUBTOTAL - ON-DOCK RAIL $1,122,521 

TABLE 19  Regional Goods Movement Project List Continued

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

G. RAIL ACCESS IMPROVEMENTS TO PORT OF LONG BEACH & PORT OF LOS ANGELES

G.1 - LA Los Angeles

PORT TRUCK TRAFFIC REDUCTION PROGRAM: WEST BASIN RAILYARD. 
INTERMODAL RAILYARD CONNECTING PORT OF LA WITH ALAMEDA CORRIDOR 
TO ACCOMMODATE INCREASED LOADING OF TRAINS AT THE PORT, THEREBY 
REDUCING TRUCK TRIPS TO OFF-DOCK RAILYARDS.(LAF5204)

$1,076,625

S

Los Angeles

PORT OF LOS ANGELES RAIL EFFICIENCY PROGRAM (ALAMEDA CORRIDOR-
WEST BASIN AREA GAP CLOSURES) THIS PROJECT WILL ELIMINATE TWO 
SHORT GAPS IN TRACKAGE BETWEEN THE WEST BASIN AREA OF THE PORT 
OF LOS ANGELES AND THE ALAMEDA CORRIDOR (INCREASING THE NUMBER 
OF TRACKS FROM ONE TO TWO IN THIS AREA). THIS DOESN'T CHANGE ANY 
ON-DOCK RAILYARD CAPACITY ASSUMPTIONS, AND THUS DOESN'T CHANGE 
ANY PROJECTIONS OF TRAIN OR TRUCK VOLUMES IN THE RTP. THE PROJECT 
HOWEVER DOES REDUCE TRAIN DELAYS AND IDLING.

G.2 - LB Los Angeles
Pier B Street Realignment - Pier B Street Intermodal Railyard Expansion. Project will 
expand Pier B Street Intermodal Railyard to facilitate additional rail shipments and 
realign and widen Pier B Street.

M

G.3 - LB Los Angeles
Pier F Support Yard - this project provides storage tracks on the Pier F Road cul-de-
sac, which are useful for support functions such as set out of bad order rail cars and 
possibly engine tie-up.

S

G.4 - LB Los Angeles Track Realignment at Ocean Blvd - this project will create improved lead tracks to the 
Metropolitan Stevedoring Co. (Metro) rail yard and to Pier F on-dock rail yard. S

G.5 - LB Los Angeles
Terminal Island Wye Track Realignment - this project will provide for double tracking 
the south leg of the Wye to accommodate simultaneous train switching moves from 
these various activities on Terminal Island.

S

G.6 - LB Los Angeles
Reconfiguration of Control Point (CP) Mole - the new control point at the Mole will 
enable increased train speeds and reduced train delays caused by manual switch 
operations.

S

G.7 - LB Los Angeles Navy Mole Road Storage Yard - the proposed project includes three new tracks along 
the west side of Pier T. This project will also involve relocating the existing utilities. S

G.8 - LB TO G.9 - LB Los Angeles Pier B Rail Yard (Phase III - 12th Street Alternative) expansion of Pier B Street 
intermodal railyard. M

G.10 - LB Los Angeles New Cerritos Channel Rail Bridge L

G.11 - LB Los Angeles TRIPLE TRACK S/O THENARD L

SUBTOTAL - RAIL ACCESS IMPROVEMENTS TO PORT OF LONG BEACH & PORT OF LOS ANGELES $1,076,625 

TABLE 19  Regional Goods Movement Project List Continued

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 
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Map ID County Project Description Project Cost  
($YOE, Thousands)

Timeframe 
(Short, Medium, Long)

H. RAIL-HIGHWAY GRADE SEPARATIONS

SEE EXHIBITS B1 THROUGH 
B5 Various

RAIL PACKAGE- GRADE SEPARATIONS. (SEE DETAILED LIST)                                                                      
* Note: the total includes the non-goods movement grade separation total of 
$334,753,000

$4,795,109 S

SUBTOTAL - RAIL-HIGHWAY GRADE SEPARATIONS $4,795,109 

I. BOTTLENECK RELIEF PROJECTS

I.1-I.22 Various GOODS MOVEMENT - BOTTLENECK RELIEF STRATEGY $5,000,000 L

SUBTOTAL - BOTTLENECK RELIEF PROJECTS $5,000,000 

J. FUTURE INITIATIVE THAT COULD SERVE GOODS MOVEMENT

J.1 "Los Angeles/ 
San Bernardino"

HIGH DESERT CORRIDOR - CONSTRUCT NEW 4-6 LANE FACILITY: EAST-WEST 
FACILITY BETWEEN SR-14 AND US-395 (CONNECTING AT SAN BERNARDINO 
COUNTY); EAST-WEST FACILITY BETWEEN I-5 AND SR-14; AND NORTH-
SOUTH FACILITY BETWEEN SR-14 AND SR-138. (INCLUDES Project IDs 1122004 
& LA962212)

$5,000,000 L

NA Various GOODS MOVEMENT - ITS STRATEGY $3,000,000 L

NA Various FREIGHT ARTERIAL O&M $7,000,000 L

SUBTOTAL - FUTURE INITIATIVE THAT COULD SERVE GOODS MOVEMENT $15,000,000 

TOTAL GOODS MOVEMENT PROJECTS $70,697,111 

* Note: Map ID refers to maps in 2016 RTP/SCS Goods Movement Appendix (pgs. 74 to 77)
** Note: Short-term (S) (2012-2020); Medium-term (M) (2020-2030); Long-term (L) (2030-2040+) 

TABLE 19  Regional Goods Movement Project List Continued
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EXHIBIT 20 Goods Movement Project List - A. Roadway Access To Major 
Goods Movement Facilities
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EXHIBIT 22  Goods Movement Project List - D. Off-Dock and Near-Dock 
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NOTES
1 American Association of Port Authorities and U.S. Trade Online, U.S. Census
2 U.S. Trade Online, U.S. Census and Port of Hueneme
3 U.S. Trade Online, U.S. Census
4 CoStar Reality Information, Inc. www.costar.com, based on November 2014 data downloads
5 Industrial Warehousing in the SCAG Region Study, SCAG, based on the Avison-Young methodology for port-related and non-port related warehousing needs
6 SCAG’s Regional Travel Demand Model
7 UPS Solutions: Defining Logistics, How It Relates to Your Supply Chain—and Why It’s Crucial for Your Company https://www.ups.com/content/us/en/bussol/browse/article/what-is-logistics.html
8 The U.S. Census, County Business Patterns, https://www.census.gov/econ/cbp/
9 Food manufacturing includes all sectors under the NAICS category for 311. This sector transforms livestock and agricultural products into products for intermediate or final consumption. It includes animal food manufac-

turing, cereal manufacturing, vegetable and fruit canning, etc
10 US Census County Business Patterns https://www.census.gov/econ/cbp/
11 The Industrial Warehousing in the SCAG Region Study, Task 3 Trend Report, SCAG, 2015
12 The U.S. Census, County Business Patterns, https://www.census.gov/econ/cbp/
13 2012 Annual Re-Shoring Report, MIT Forum.
14 Regional Economic Model Inc. TranSight SCAG, CA, US v3.6.5
15 Source: American Association of Port Authorities (AAPA).
16 The San Pedro Bay Ports QuickTrip–Train Builder, Oct 20, 2014, “By Lifts & TEUs Estimation” tab
17 Originally these FTZs were located primarily along the border, but recent changes to the Mexican Customs Law now allow them to operate anywhere in the Mexican territory and several FTZs have opened in mainland 

Mexico, creating logistic hubs such as San Luis Potosí and Guanajuato.
18 Regional Economic Model Inc. TranSight SCAG, CA US v3.6.5
19 Regional Economic Model Inc. TranSight SCAG, CA, US v3.6.5
20 E-commerce Evolutions–Element 4: Distribution and Fulfillment Centers, NAIOP, May 2015, http://www.naiop.org/en/E-Library/Business-Trends/Distribution-and-Fulfillment-Centers.aspx
21 Retailers must overcome logistics lag for same-day delivery, Kris Bjornson, JLL, April 2014, http://www.joneslanglasalleblog.com/investor/retailers-must-overcome-logistics-lag-for-same-day-delivery/
22 Same-day delivery is transforming the CRE industry, Kris Bjornson, JLL, June 2015, http://www.joneslanglasalleblog.com/investor/same-day-delivery-is-transforming-the-cre-industry/?utm_source=us-retail-

ecom&utm_medium=jll-website&utm_campaign=featuredpost
23 Employment Development Department, Labor Force Data for May 2014 and May 2015
24 Ibid.
25 San Pedro Bay Ports Container Forecast, February, 2015
26 American Transportation Research Institute (ATRI). Cost of Congestion to the Trucking Industry. April 2014.
27 American Transportation Research Institute (ATRI). Congestion Impact Analysis of Freight Significant Highway Locations - 2015
28 For purposes of accounting and reporting, the Surface Transportation Board designates three classes of freight railroads based upon their operating revenues for three consecutive years using the following scale: Class 

I–$250 million or more; Class II–less than $250 million but more than $20 million; and Class III–$20 million or less. These operating revenue thresholds are stated in 1991 dollars and are adjusted annually for inflation 
using a Railroad Freight Price Index developed by the Bureau of Labor Statistics (BLS).

29 California Department of Transportation, http://www.dot.ca.gov/hq/paffairs/news/pressrel/13pr082.htm
30 Federal Communications Commission https://www.fcc.gov/encyclopedia/positive-train-control-ptc
31 Federal Railroad Administration
32 For further information on the Modified Status Quo Routing of UP Trains, see 2011 Regional Rail Study completed by Dr. Robert Leachman, Leachman and Associates, LLC for SCAG.
33 New Cerritos Channel Rail Bridge and Third Track at Thenard are joint port projects; however, the cost of these two projects are listed under the Port of Los Angeles.
34 See previous note.
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35 U.S. Trade Online, U.S. Census and Port of Hueneme
36 SCAQMD (June 2015) “Preliminary Draft AQMP White Paper Goods Movement.”
37 SCAQMD (April 20, 2011) The Need for Zero-Emission Technologies, presentation for Zero-Emission Transportation and Roundtable Discussion, April 20, 2011
38 SCAQMD (June 2015) “Preliminary Draft AQMP White Paper Goods Movement.”
39 White House Office of the Press Secretary (February 18, 2014) “Fact Sheet: Opportunity For All: Improving the Fuel Efficiency of American Trucks–Bolstering Energy Security, Cutting Carbon Pollution, Saving Money and 

Supporting Manufacturing Innovation” Retrieved at https://www.whitehouse.gov/the-press-office/2014/02/18/fact-sheet-opportunity-all-improving-fuel-efficiency-american-trucks-bol

40 USEPA at http://www3.epa.gov/otaq/climate/regs-heavy-duty.htmWhite House Office of the Press Secretary (February 18, 2014) “Fact Sheet: Opportunity For All: Improving the Fuel Efficiency of 
American Trucks–Bolstering Energy Security, Cutting Carbon Pollution, Saving Money and Supporting Manufacturing Innovation” Retrieved at https://www.whitehouse.gov/the-press-office/2014/02/18/
fact-sheet-opportunity-all-improving-fuel-efficiency-american-trucks-bol

41 CARB (March 14, 2014) “First Update to the Climate Change Scoping Plan, Appendix C, Focus Group Working Papers, Transportation” Retrieved from http://www.arb.ca.gov/cc/scopingplan/2013_update/transportation.
pdf

42 CARB (April 2015) “Sustainable Freight, Pathways to Zero and Near-Zero Emissions Discussion Document” Retrieved at: http://www.arb.ca.gov/gmp/sfti/sustainable-freight-pathways-to-zero-and-near-zero-emis-
sions-discussion-document.pdf

43 CARB (April 2015) “Sustainable Freight, Pathways to Zero and Near-Zero Emissions Discussion Document” Retrieved at: http://www.arb.ca.gov/gmp/sfti/sustainable-freight-pathways-to-zero-and-near-zero-emis-
sions-discussion-document.pdf

44 General Electric (2014) “Fact Sheet on Evolution Tier 4 Locomotive” Retrieved at http://www.getransportation.com/sites/default/files/3%20EvoSeries%20Tier%204_locomotives.pdf
45 TIAX, LLC, funded by POLA/POLB (March, 2011) “TIAX characterization of Drayage Truck Duty Cycles at the POLB and POLA”
46 CALSTART, prepared for Metro and GWC COG (November 15, 2013) “Key Performance Parameters for Drayage Trucks Operating at the Ports of Los Angeles and Long Beach”
47 For more information on this program see http://www.arb.ca.gov/msprog/aqip/solicitations/msc1514solicit.pdf
48 Port of Los Angeles (July 2015) “Draft Port of Los Angeles Zero Emissions White Paper” Retrieved at: http://www.portoflosangeles.org/pdf/Zero_Emmissions_White_Paper_DRAFT.pdf
49 http://www.arb.ca.gov/msprog/tech/presentation/trucksummary.pdf
50 Gladstein, Neandross and Associates (GNA), (2014), “Case Study, Ryder System Inc.” Retrieved from: http://www.gladstein.org/gna-casestudies/ryder-system-inc-2/
51 UPS (May 5, 2015) “Press Release: UPS Becomes Nation’s Largest User of Renewable Natural Gas in Shipping Industry” Retrieved from: https://www.pressroom.ups.com/pressroom/ContentDetailsViewer.

page?ConceptType=PressReleases&id=1430830163276-554
52 SCAQMD (February 6, 2013) Power Point from Clean Fuels Advisory Program, Mobile Source Update, Retrieved from: http://www.aqmd.gov/docs/default-source/technology-research/clean-fuels-program/clean-fu-

els-program-advisory-group—-february-6-2013/mobile-source-update.pdf?sfvrsn=10
53 Zip codes covered include South Coast AQMD, San Diego APCD and Imperial County APCD
54 Figure provided by CALSTART, e-mail correspondence, July 2015
55 CARB (September 2, 2014) power point, Heavy Duty Hybrid Vehicles Technology Assessment, retrieved at: http://www.arb.ca.gov/msprog/tech/presentation/hybridtrucks.pdf
56 http://www.arb.ca.gov/msprog/tech/techreport/epdo_ve_tech_report.pdf
57 Calstart (prepared for Gateway Cities COG and LA County Metro) (November 20, 2013) “I-710 Project Zero-Emission Truck Commercialization Study Final Report” Retrieved at: http://www.calstart.org/Libraries/I-710_

Project/I-710_Project_Zero-Emission_Truck_Commercialization_Study_Final_Report.sflb.ashx
58 Calstart (prepared for Gateway Cities COG and LA County Metro) (November 20, 2013) “I-710 Project Zero-Emission Truck Commercialization Study Final Report” Retrieved at: http://www.calstart.org/Libraries/I-710_

Project/I-710_Project_Zero-Emission_Truck_Commercialization_Study_Final_Report.sflb.ashx
59 Port of Los Angeles (July 2015) “Draft Port of Los Angeles Zero Emissions White Paper” Retrieved at: http://www.portoflosangeles.org/pdf/Zero_Emmissions_White_Paper_DRAFT.pdf
60 CARB (September 3, 2014) Power point presentation: “ARB Freight Locomotive Advanced Technology Assessment,” (slide 20) Retrieved at: http://www.arb.ca.gov/msprog/tech/presentation/rail.pdf
61 EPA, Office of Transportation and Air Quality (December 2013) “Fact Sheet: Control of Emissions from Idling Locomotives” Retrieved from: http://www.epa.gov/otaq/regs/nonroad/locomotv/420f13050.pdf
62 CARB (August 26, 2014) Draft Handout: “Rail Technology Assessment Summary of Results” Retrieved at: http://www.arb.ca.gov/msprog/tech/presentation/railhandout.pdf
63 CARB (August 26, 2014) Draft Handout: “Rail Technology Assessment Summary of Results” Retrieved at: http://www.arb.ca.gov/msprog/tech/presentation/railhandout.pdf
64 https://www.up.com/aboutup/environment/technology/index.htm#1
65 CARB (August 26, 2014) Draft Handout: “Rail Technology Assessment Summary of Results” Retrieved at: http://www.arb.ca.gov/msprog/tech/presentation/railhandout.pdf
66 https://www.up.com/aboutup/environment/technology/index.htm#1
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67 CARB (August 26, 2014) Draft Handout: “Rail Technology Assessment Summary of Results” Retrieved at: http://www.arb.ca.gov/msprog/tech/presentation/railhandout.pdf
68 CARB (March 14, 2014) “First Update to the Climate Change Scoping Plan, Appendix C, Focus Group Working Papers, Transportation” Retrieved from http://www.arb.ca.gov/cc/scopingplan/2013_update/transportation.

pdf
69 CARB (August 26, 2014) Draft Handout: “Rail Technology Assessment Summary of Results” Retrieved at: http://www.arb.ca.gov/msprog/tech/presentation/railhandout.pdf
70 CARB (September 3, 2014) Power point presentation: “ARB Freight Locomotive Advanced Technology Assessment,” (slide 19) Retrieved at: http://www.arb.ca.gov/msprog/tech/presentation/rail.pdf
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MAIN OFFICE
818 West 7th Street, 12th Floor 
Los Angeles, CA 90017 
(213) 236-1800

www.scag.ca.gov

Imperial County 
1405 North Imperial Avenue, Suite 1 
El Centro, CA 92243 
Phone: (760) 353-7800 
Fax: (760) 353-1877

Orange County 
OCTA Building 
600 South Main Street, Suite 1233 
Orange, CA 92868 
Phone: (714) 542-3687 
Fax: (714) 560-5089

Riverside County 
3403 10th Street, Suite 805 
Riverside, CA 92501 
Phone: (951) 784-1513 
Fax: (951) 784-3925

San Bernardino County 
Santa Fe Depot 
1170 West 3rd Street, Suite 140 
San Bernardino, CA 92410 
Phone: (909) 806-3556 
Fax: (909) 806-3572

Ventura County 
950 County Square Drive, Suite 101 
Ventura, CA 93003 
Phone: (805) 642-2800 
Fax: (805) 642-2260

REGIONAL OFFICES
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SHARE THIS: Date Published: 09/10/2018 09:00 PM

SB-100 California Renewables Portfolio Standard Program: emissions of greenhouse gases. (2017-2018)

Senate Bill No. 100

CHAPTER 312

An act to amend Sections 399.11, 399.15, and 399.30 of, and to add Section 454.53 to, the Public

Utilities Code, relating to energy.

[ Approved by Governor  September 10, 2018. Filed with Secretary of State
 September 10, 2018. ]

LEGISLATIVE COUNSEL'S DIGEST

SB 100, De León. California Renewables Portfolio Standard Program: emissions of greenhouse gases.

(1) Under existing law, the Public Utilities Commission (PUC) has regulatory authority over public utilities,
including electrical corporations, while local publicly owned electric utilities, as defined, are under the direction
of their governing boards. The California Renewables Portfolio Standard Program requires the PUC to establish
a renewables portfolio standard requiring all retail sellers, as defined, to procure a minimum quantity of
electricity products from eligible renewable energy resources, as defined, so that the total kilowatthours of
those products sold to their retail end-use customers achieve 25% of retail sales by December 31, 2016, 33%
by December 31, 2020, 40% by December 31, 2024, 45% by December 31, 2027, and 50% by December 31,
2030. The program additionally requires each local publicly owned electric utility, as defined, to procure a
minimum quantity of electricity products from eligible renewable energy resources to achieve the procurement
requirements established by the program. The Legislature has found and declared that its intent in
implementing the program is to attain, among other targets for sale of eligible renewable resources, the target
of 50% of total retail sales of electricity by December 31, 2030.

This bill would revise the above-described legislative findings and declarations to state that the goal of the
program is to achieve that 50% renewable resources target by December 31, 2026, and to achieve a 60%
target by December 31, 2030. The bill would require that retail sellers and local publicly owned electric utilities
procure a minimum quantity of electricity products from eligible renewable energy resources so that the total
kilowatthours of those products sold to their retail end-use customers achieve 44% of retail sales by
December 31, 2024, 52% by December 31, 2027, and 60% by December 31, 2030.

Under existing law, a local publicly owned electric utility is not required to procure more than a specified
minimum quantity of eligible renewable energy resources under the program if it receives more than 50% of
its retail sales from hydroelectric generation, as specified.

This bill would revise those provisions, limit the applicability of this exception to large hydroelectric generation,
and reduce that threshold to 40%.

(2) Existing law establishes the California Environmental Protection Agency, establishes the State Air
Resources Board within the agency as the entity with responsibility for control of emissions from motor
vehicles, and designates the state board as the air pollution control agency for all purposes set forth in federal

Home Bill Information California Law Publications Other Resources My Subscriptions My Favorites

Additional Documentation Attachment to Comment 2-F1 
Attachment G

http://www.facebook.com/sharer.php?u=http://leginfo.legislature.ca.gov:443/faces/billNavClient.xhtml?bill_id=201720180SB100&t=20172018SB-100&
http://twitter.com/home?status=20172018SB-100%20http://leginfo.legislature.ca.gov:443/faces/billNavClient.xhtml?bill_id=201720180SB100&
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100%23
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100%23
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100%23
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100%23
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100%23
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100%23
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB100%23


law. The California Global Warming Solutions Act of 2006 establishes the state board as the state agency
charged with monitoring and regulating sources of emissions of greenhouse gases that cause global warming.

The Warren-Alquist State Energy Resources Conservation and Development Act establishes the State Energy
Resources Conservation and Development Commission (Energy Commission) and requires it to conduct an
ongoing assessment of the opportunities and constraints presented by all forms of energy, to encourage the
balanced use of all sources of energy to meet the state’s needs, and to seek to avoid possible undesirable
consequences of reliance on a single source of energy.

This bill would state that it is the policy of the state that eligible renewable energy resources and zero-carbon
resources supply 100% of retail sales of electricity to California end-use customers and 100% of electricity
procured to serve all state agencies by December 31, 2045. The bill would require that the achievement of this
policy for California not increase carbon emissions elsewhere in the western grid and that the achievement not
allow resource shuffling. The bill would require the PUC and the Energy Commission, in consultation with the
state board, to take steps to ensure that a transition to a zero-carbon electric system for the State of
California does not cause or contribute to greenhouse gas emissions increases elsewhere in the western grid.
The bill would require the PUC, Energy Commission, state board, and all other state agencies to incorporate
that policy into all relevant planning. The bill would require the PUC, Energy Commission, state board, and all
other state agencies to ensure actions taken in furtherance of these purposes achieve specified objectives. The
bill would require the PUC, Energy Commission, and state board to utilize programs authorized under existing
statutes to achieve that policy and, as part of a public process, issue a joint report to the Legislature by
January 1, 2021, and every 4 years thereafter, that includes specified information relating to the
implementation of the policy.

(3) Under existing law, a violation of the Public Utilities Act or any order, decision, rule, direction, demand, or
requirement of the PUC is a crime.

Because certain of the provisions of this bill would be a part of the act and because a violation of an order or
decision of the PUC implementing its requirements would be a crime, the bill would impose a state-mandated
local program. By expanding the requirements placed upon a local publicly owned electric utility, the bill would
impose a state-mandated local program.

The California Constitution requires the state to reimburse local agencies and school districts for certain costs
mandated by the state. Statutory provisions establish procedures for making that reimbursement.

This bill would provide that no reimbursement is required by this act for specified reasons.

Vote: majority   Appropriation: no   Fiscal Committee: yes   Local Program: yes  

THE PEOPLE OF THE STATE OF CALIFORNIA DO ENACT AS FOLLOWS:

SECTION 1. (a) This act shall be known as The 100 Percent Clean Energy Act of 2018.

(b) The Legislature finds and declares that the Public Utilities Commission, State Energy Resources
Conservation and Development Commission, and State Air Resources Board should plan for 100 percent of
total retail sales of electricity in California to come from eligible renewable energy resources and zero-carbon
resources by December 31, 2045.

(c) It is the intent of the Legislature in enacting this act to extend and expand policies established pursuant to
the California Renewables Portfolio Standard Program (Article 16 (commencing with Section 399.11) of
Chapter 2.3 of Part 1 of Division 1 of the Public Utilities Code), and to codify the policies established pursuant
to Section 454.53 of the Public Utilities Code, and that both be incorporated in long-term planning.

SEC. 2. Section 399.11 of the Public Utilities Code is amended to read:

399.11. The Legislature finds and declares all of the following:

(a) In order to attain a target of generating 20 percent of total retail sales of electricity in California from
eligible renewable energy resources by December 31, 2013, 33 percent by December 31, 2020, 50 percent by
December 31, 2026, and 60 percent by December 31, 2030, it is the intent of the Legislature that the
commission and the Energy Commission implement the California Renewables Portfolio Standard Program
described in this article.
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(b) Achieving the renewables portfolio standard through the procurement of various electricity products from
eligible renewable energy resources is intended to provide unique benefits to California, including all of the
following, each of which independently justifies the program:

(1) Displacing fossil fuel consumption within the state.

(2) Adding new electrical generating facilities in the transmission network within the WECC service area.

(3) Reducing air pollution, particularly criteria pollutant emissions and toxic air contaminants, in the state.

(4) Meeting the state’s climate change goals by reducing emissions of greenhouse gases associated with
electrical generation.

(5) Promoting stable retail rates for electric service.

(6) Meeting the state’s need for a diversified and balanced energy generation portfolio.

(7) Assisting with meeting the state’s resource adequacy requirements.

(8) Contributing to the safe and reliable operation of the electrical grid, including providing predictable
electrical supply, voltage support, lower line losses, and congestion relief.

(9) Implementing the state’s transmission and land use planning activities related to development of eligible
renewable energy resources.

(c) The California Renewables Portfolio Standard Program is intended to complement the Renewable Energy
Resources Program administered by the Energy Commission and established pursuant to Chapter 8.6
(commencing with Section 25740) of Division 15 of the Public Resources Code.

(d) New and modified electric transmission facilities may be necessary to facilitate the state achieving its
renewables portfolio standard targets.

(e) (1) Supplying electricity to California end-use customers that is generated by eligible renewable energy
resources is necessary to improve California’s air quality and public health, particularly in disadvantaged
communities identified pursuant to Section 39711 of the Health and Safety Code, and the commission shall
ensure rates are just and reasonable, and are not significantly affected by the procurement requirements of
this article. This electricity may be generated anywhere in the interconnected grid that includes many states,
and areas of both Canada and Mexico.

(2) This article requires generating resources located outside of California that are able to supply that
electricity to California end-use customers to be treated identically to generating resources located within the
state, without discrimination.

(3) California electrical corporations have already executed, and the commission has approved, power
purchase agreements with eligible renewable energy resources located outside of California that will supply
electricity to California end-use customers. These resources will fully count toward meeting the renewables
portfolio standard procurement requirements.

SEC. 3. Section 399.15 of the Public Utilities Code is amended to read:

399.15. (a) In order to fulfill unmet long-term resource needs, the commission shall establish a renewables
portfolio standard requiring all retail sellers to procure a minimum quantity of electricity products from eligible
renewable energy resources as a specified percentage of total kilowatthours sold to their retail end-use
customers each compliance period to achieve the targets established under this article. For any retail seller
procuring at least 14 percent of retail sales from eligible renewable energy resources in 2010, the deficits
associated with any previous renewables portfolio standard shall not be added to any procurement
requirement pursuant to this article.

(b) The commission shall implement renewables portfolio standard procurement requirements only as follows:

(1) Each retail seller shall procure a minimum quantity of eligible renewable energy resources for each of the
following compliance periods:

(A) January 1, 2011, to December 31, 2013, inclusive.
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(B) January 1, 2014, to December 31, 2016, inclusive.

(C) January 1, 2017, to December 31, 2020, inclusive.

(D) January 1, 2021, to December 31, 2024, inclusive.

(E) January 1, 2025, to December 31, 2027, inclusive.

(F) January 1, 2028, to December 31, 2030, inclusive.

(2) (A) No later than January 1, 2017, the commission shall establish the quantity of electricity products from
eligible renewable energy resources to be procured by the retail seller for each compliance period. These
quantities shall be established in the same manner for all retail sellers and result in the same percentages
used to establish compliance period quantities for all retail sellers.

(B) In establishing quantities for the compliance period from January 1, 2011, to December 31, 2013,
inclusive, the commission shall require procurement for each retail seller equal to an average of 20 percent of
retail sales. For the following compliance periods, the quantities shall reflect reasonable progress in each of the
intervening years sufficient to ensure that the procurement of electricity products from eligible renewable
energy resources achieves 25 percent of retail sales by December 31, 2016, 33 percent by December 31,
2020, 44 percent by December 31, 2024, 52 percent by December 31, 2027, and 60 percent by December 31,
2030. The commission shall establish appropriate three-year compliance periods for all subsequent years that
require retail sellers to procure not less than 60 percent of retail sales of electricity products from eligible
renewable energy resources.

(C) Retail sellers shall be obligated to procure no less than the quantities associated with all intervening years
by the end of each compliance period. Retail sellers shall not be required to demonstrate a specific quantity of
procurement for any individual intervening year.

(3) The commission may require the procurement of eligible renewable energy resources in excess of the
quantities specified in paragraph (2).

(4) Only for purposes of establishing the renewables portfolio standard procurement requirements of
paragraph (1) and determining the quantities pursuant to paragraph (2), the commission shall include all
electricity sold to retail customers by the Department of Water Resources pursuant to Division 27
(commencing with Section 80000) of the Water Code in the calculation of retail sales by an electrical
corporation.

(5) The commission shall waive enforcement of this section if it finds that the retail seller has demonstrated
any of the following conditions are beyond the control of the retail seller and will prevent compliance:

(A) There is inadequate transmission capacity to allow for sufficient electricity to be delivered from proposed
eligible renewable energy resource projects using the current operational protocols of the Independent System
Operator. In making its findings relative to the existence of this condition with respect to a retail seller that
owns transmission lines, the commission shall consider both of the following:

(i) Whether the retail seller has undertaken, in a timely fashion, reasonable measures under its control and
consistent with its obligations under local, state, and federal laws and regulations, to develop and construct
new transmission lines or upgrades to existing lines intended to transmit electricity generated by eligible
renewable energy resources. In determining the reasonableness of a retail seller’s actions, the commission
shall consider the retail seller’s expectations for full-cost recovery for these transmission lines and upgrades.

(ii) Whether the retail seller has taken all reasonable operational measures to maximize cost-effective
deliveries of electricity from eligible renewable energy resources in advance of transmission availability.

(B) Permitting, interconnection, or other circumstances that delay procured eligible renewable energy resource
projects, or there is an insufficient supply of eligible renewable energy resources available to the retail seller.
In making a finding that this condition prevents timely compliance, the commission shall consider whether the
retail seller has done all of the following:

(i) Prudently managed portfolio risks, including relying on a sufficient number of viable projects.

(ii) Sought to develop one of the following: its own eligible renewable energy resources, transmission to
interconnect to eligible renewable energy resources, or energy storage used to integrate eligible renewable
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energy resources. This clause shall not require an electrical corporation to pursue development of eligible
renewable energy resources pursuant to Section 399.14.

(iii) Procured an appropriate minimum margin of procurement above the minimum procurement level
necessary to comply with the renewables portfolio standard to compensate for foreseeable delays or
insufficient supply.

(iv) Taken reasonable measures, under the control of the retail seller, to procure cost-effective distributed
generation and allowable unbundled renewable energy credits.

(C) Unanticipated curtailment of eligible renewable energy resources if the waiver would not result in an
increase in greenhouse gas emissions.

(D) Unanticipated increase in retail sales due to transportation electrification. In making a finding that this
condition prevents timely compliance, the commission shall consider both of the following:

(i) Whether transportation electrification significantly exceeded forecasts in that retail seller’s service territory
based on the best and most recently available information filed with the State Air Resources Board, the Energy
Commission, or another state agency.

(ii) Whether the retail seller has taken reasonable measures to procure sufficient resources to account for
unanticipated increases in retail sales due to transportation electrification.

(6) If the commission waives the compliance requirements of this section, the commission shall establish
additional reporting requirements on the retail seller to demonstrate that all reasonable actions under the
control of the retail seller are taken in each of the intervening years sufficient to satisfy future procurement
requirements.

(7) The commission shall not waive enforcement pursuant to this section, unless the retail seller demonstrates
that it has taken all reasonable actions under its control, as set forth in paragraph (5), to achieve full
compliance.

(8) If a retail seller fails to procure sufficient eligible renewable energy resources to comply with a
procurement requirement pursuant to paragraphs (1) and (2) and fails to obtain an order from the commission
waiving enforcement pursuant to paragraph (5), the commission shall assess penalties for noncompliance. A
schedule of penalties shall be adopted by the commission that shall be comparable for electrical corporations
and other retail sellers. For electrical corporations, the cost of any penalties shall not be collected in rates. Any
penalties collected under this article shall be deposited into the Electric Program Investment Charge Fund and
used for the purposes described in Chapter 8.1 (commencing with Section 25710) of Division 15 of the Public
Resources Code.

(9) Deficits associated with the compliance period shall not be added to a future compliance period.

(c) The commission shall establish a limitation for each electrical corporation on the procurement expenditures
for all eligible renewable energy resources used to comply with the renewables portfolio standard. This
limitation shall be set at a level that prevents disproportionate rate impacts.

(d) If the cost limitation for an electrical corporation is insufficient to support the projected costs of meeting
the renewables portfolio standard procurement requirements, the electrical corporation may refrain from
entering into new contracts or constructing facilities beyond the quantity that can be procured within the
limitation, unless eligible renewable energy resources can be procured without exceeding a de minimis
increase in rates, consistent with the long-term procurement plan established for the electrical corporation
pursuant to Section 454.5.

(e) (1) The commission shall monitor the status of the cost limitation for each electrical corporation in order to
ensure compliance with this article.

(2) If the commission determines that an electrical corporation may exceed its cost limitation prior to
achieving the renewables portfolio standard procurement requirements, the commission shall do both of the
following within 60 days of making that determination:

(A) Investigate and identify the reasons why the electrical corporation may exceed its annual cost limitation.

(B) Notify the appropriate policy and fiscal committees of the Legislature that the electrical corporation may
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exceed its cost limitation, and include the reasons why the electrical corporation may exceed its cost
limitation.

(f) The establishment of a renewables portfolio standard shall not constitute implementation by the
commission of the federal Public Utility Regulatory Policies Act of 1978 (Public Law 95-617).

SEC. 4. Section 399.30 of the Public Utilities Code is amended to read:

399.30. (a) (1) To fulfill unmet long-term generation resource needs, each local publicly owned electric utility
shall adopt and implement a renewable energy resources procurement plan that requires the utility to procure
a minimum quantity of electricity products from eligible renewable energy resources, including renewable
energy credits, as a specified percentage of total kilowatthours sold to the utility’s retail end-use customers,
each compliance period, to achieve the targets of subdivision (c).

(2) Beginning January 1, 2019, a local publicly owned electric utility subject to Section 9621 shall incorporate
the renewable energy resources procurement plan required by this section as part of a broader integrated
resource plan developed and adopted pursuant to Section 9621.

(b) The governing board shall implement procurement targets for a local publicly owned electric utility that
require the utility to procure a minimum quantity of eligible renewable energy resources for each of the
following compliance periods:

(1) January 1, 2011, to December 31, 2013, inclusive.

(2) January 1, 2014, to December 31, 2016, inclusive.

(3) January 1, 2017, to December 31, 2020, inclusive.

(4) January 1, 2021, to December 31, 2024, inclusive.

(5) January 1, 2025, to December 31, 2027, inclusive.

(6) January 1, 2028, to December 31, 2030, inclusive.

(c) The governing board of a local publicly owned electric utility shall ensure all of the following:

(1) The quantities of eligible renewable energy resources to be procured for the compliance period from
January 1, 2011, to December 31, 2013, inclusive, are equal to an average of 20 percent of retail sales.

(2) The quantities of eligible renewable energy resources to be procured for all other compliance periods
reflect reasonable progress in each of the intervening years sufficient to ensure that the procurement of
electricity products from eligible renewable energy resources achieves 25 percent of retail sales by December
31, 2016, 33 percent by December 31, 2020, 44 percent by December 31, 2024, 52 percent by December 31,
2027, and 60 percent by December 31, 2030. The Energy Commission shall establish appropriate multiyear
compliance periods for all subsequent years that require the local publicly owned electric utility to procure not
less than 60 percent of retail sales of electricity products from eligible renewable energy resources.

(3) A local publicly owned electric utility shall adopt procurement requirements consistent with Section 399.16.

(4) Beginning January 1, 2014, in calculating the procurement requirements under this article, a local publicly
owned electric utility may exclude from its total retail sales the kilowatthours generated by an eligible
renewable energy resource that is credited to a participating customer pursuant to a voluntary green pricing or
shared renewable generation program. Any exclusion shall be limited to electricity products that do not meet
the portfolio content criteria set forth in paragraph (2) or (3) of subdivision (b) of Section 399.16. Any
renewable energy credits associated with electricity credited to a participating customer shall not be used for
compliance with procurement requirements under this article, shall be retired on behalf of the participating
customer, and shall not be further sold, transferred, or otherwise monetized for any purpose. To the extent
possible for generation that is excluded from retail sales under this subdivision, a local publicly owned electric
utility shall seek to procure those eligible renewable energy resources that are located in reasonable proximity
to program participants.

(d) (1) The governing board of a local publicly owned electric utility shall adopt procurement requirements
consistent with subparagraph (B) of paragraph (4) of subdivision (a) of, and subdivision (b) of, Section
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399.13.

(2) The governing board of a local publicly owned electric utility may adopt the following measures:

(A) Conditions that allow for delaying timely compliance consistent with subdivision (b) of Section 399.15.

(B) Cost limitations for procurement expenditures consistent with subdivision (c) of Section 399.15.

(e) The governing board of the local publicly owned electric utility shall adopt a program for the enforcement
of this article. The program shall be adopted at a publicly noticed meeting offering all interested parties an
opportunity to comment. Not less than 30 days’ notice shall be given to the public of any meeting held for
purposes of adopting the program. Not less than 10 days’ notice shall be given to the public before any
meeting is held to make a substantive change to the program.

(f) Each local publicly owned electric utility shall annually post notice, in accordance with the Ralph M. Brown
Act (Chapter 9 (commencing with Section 54950) of Part 1 of Division 2 of Title 5 of the Government Code),
whenever its governing body will deliberate in public on its renewable energy resources procurement plan.

(g) A public utility district that receives all of its electricity pursuant to a preference right adopted and
authorized by the United States Congress pursuant to Section 4 of the Trinity River Division Act of August 12,
1955 (Public Law 84-386), shall be in compliance with the renewable energy procurement requirements of this
article.

(h) For a local publicly owned electric utility that was in existence on or before January 1, 2009, that provides
retail electric service to 15,000 or fewer customer accounts in California, and is interconnected to a balancing
authority located outside this state but within the WECC, an eligible renewable energy resource includes a
facility that is located outside California that is connected to the WECC transmission system, if all of the
following conditions are met:

(1) The electricity generated by the facility is procured by the local publicly owned electric utility, is delivered
to the balancing authority area in which the local publicly owned electric utility is located, and is not used to
fulfill renewable energy procurement requirements of other states.

(2) The local publicly owned electric utility participates in, and complies with, the accounting system
administered by the Energy Commission pursuant to this article.

(3) The Energy Commission verifies that the electricity generated by the facility is eligible to meet the
renewables portfolio standard procurement requirements.

(i) Notwithstanding subdivision (a), for a local publicly owned electric utility that is a joint powers authority of
districts established pursuant to state law on or before January 1, 2005, that furnishes electric services other
than to residential customers, and is formed pursuant to the Irrigation District Law (Division 11 (commencing
with Section 20500) of the Water Code), the percentage of total kilowatthours sold to the district’s retail end-
use customers, upon which the renewables portfolio standard procurement requirements in subdivision (b) are
calculated, shall be based on the authority’s average retail sales over the previous seven years. If the
authority has not furnished electric service for seven years, then the calculation shall be based on average
retail sales over the number of completed years during which the authority has provided electric service.

(j) A local publicly owned electric utility in a city and county that only receives greater than 67 percent of its
electricity sources from hydroelectric generation located within the state that it owns and operates, and that
does not meet the definition of a “renewable electrical generation facility” pursuant to Section 25741 of the
Public Resources Code, shall be required to procure eligible renewable energy resources, including renewable
energy credits, to meet only the electricity demands unsatisfied by its hydroelectric generation in any given
year, in order to satisfy its renewable energy procurement requirements.

(k) (1) For purposes of this subdivision, “large hydroelectric generation” means electricity generated from an
existing hydroelectric facility located within the state that does not qualify as an eligible renewable energy
resource and, as of January 1, 2018, was owned by a local publicly owned electric utility, the federal
government as a part of the federal Central Valley Project, or a joint powers agency formed and created
pursuant to the Joint Exercise of Powers Act (Chapter 5 (commencing with Section 6500) of Division 7 of Title
1 of the Government Code).

(2) If, during a year within a compliance period set forth in subdivision (b), a local publicly owned electric
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utility receives more than 40 percent of its retail sales from large hydroelectric generation under an ownership
agreement or contract in effect as of January 1, 2018, it is not required to procure eligible renewable energy
resources that exceed the lesser of the following for that year:

(A) The portion of the local publicly owned electric utility’s retail sales unsatisfied by the local publicly owned
electric utility’s large hydroelectric generation.

(B) The soft target adopted by the Energy Commission for the intervening years of the relevant compliance
period.

(3) An extension or renewal of a procurement agreement shall not be eligible to count towards the
determination that the local publicly owned electric utility receives more than 40 percent of its retail sales from
large hydroelectric generation in any year. This paragraph shall not apply to any agreement in effect on
January 1, 2015, between a local publicly owned electric utility and the Western Area Power Administration or
federal government as part of the federal Central Valley Project.

(4) The Energy Commission shall adjust the total quantities of eligible renewable energy resources to be
procured by a local publicly owned electric utility for a compliance period to reflect any reductions required
pursuant to paragraph (2).

(5) This subdivision does not modify the compliance obligation of a local publicly owned electric utility to
satisfy the requirements of subdivision (c) of Section 399.16.

(l) (1) (A) For purposes of this subdivision, “unavoidable long-term contracts and ownership agreements”
means commitments for electricity from a coal-fired powerplant, located outside the state, originally entered
into by a local publicly owned electric utility before June 1, 2010, that is not subsequently modified to result in
an extension of the duration of the agreement or result in an increase in total quantities of energy delivered
during any compliance period set forth in subdivision (b).

(B) The governing board of a local publicly owned electric utility shall demonstrate in its renewable energy
resources procurement plan required pursuant to subdivision (f) that any cancellation or divestment of the
commitment would result in significant economic harm to its retail customers that cannot be substantially
mitigated through resale, transfer to another entity, early closure of the facility, or other feasible measures.

(2) For the compliance period set forth in paragraph (4) of subdivision (b), a local publicly owned electric
utility meeting the requirement of subparagraph (B) of paragraph (1) may adjust its renewable energy
procurement targets to ensure that the procurement of additional electricity from eligible renewable energy
resources, in combination with the procurement of electricity from unavoidable long-term contracts and
ownership agreements, does not exceed the total retail sales of the local publicly owned electric utility during
that compliance period. The local publicly owned electric utility may limit its procurement of eligible renewable
energy resources for that compliance period to no less than an average of 33 percent of its retail sales.

(3) The Energy Commission shall approve any reductions in procurement targets proposed by a local publicly
owned electric utility if it determines that the requirements of this subdivision are satisfied.

(m) A local publicly owned electric utility shall retain discretion over both of the following:

(1) The mix of eligible renewable energy resources procured by the utility and those additional generation
resources procured by the utility for purposes of ensuring resource adequacy and reliability.

(2) The reasonable costs incurred by the utility for eligible renewable energy resources owned by the utility.

(n) The Energy Commission shall adopt regulations specifying procedures for enforcement of this article. The
regulations shall include a public process under which the Energy Commission may issue a notice of violation
and correction against a local publicly owned electric utility for failure to comply with this article, and for
referral of violations to the State Air Resources Board for penalties pursuant to subdivision (o).

(o) (1) Upon a determination by the Energy Commission that a local publicly owned electric utility has failed to
comply with this article, the Energy Commission shall refer the failure to comply with this article to the State
Air Resources Board, which may impose penalties to enforce this article consistent with Part 6 (commencing
with Section 38580) of Division 25.5 of the Health and Safety Code. Any penalties imposed shall be
comparable to those adopted by the commission for noncompliance by retail sellers.

Additional Documentation Attachment to Comment 2-F1 
Attachment G



(2) Any penalties collected by the State Air Resources Board pursuant to this article shall be deposited in the
Air Pollution Control Fund and, upon appropriation by the Legislature, shall be expended for reducing
emissions of air pollution or greenhouse gases within the same geographic area as the local publicly owned
electric utility.

SEC. 5. Section 454.53 is added to the Public Utilities Code, to read:

454.53. (a) It is the policy of the state that eligible renewable energy resources and zero-carbon resources
supply 100 percent of all retail sales of electricity to California end-use customers and 100 percent of
electricity procured to serve all state agencies by December 31, 2045. The achievement of this policy for
California shall not increase carbon emissions elsewhere in the western grid and shall not allow resource
shuffling. The commission and Energy Commission, in consultation with the State Air Resources Board, shall
take steps to ensure that a transition to a zero-carbon electric system for the State of California does not
cause or contribute to greenhouse gas emissions increases elsewhere in the western grid, and is undertaken in
a manner consistent with clause 3 of Section 8 of Article I of the United States Constitution. The commission,
the Energy Commission, the State Air Resources Board, and all other state agencies shall incorporate this
policy into all relevant planning.

(b) The commission, Energy Commission, state board, and all other state agencies shall ensure that actions
taken in furtherance of subdivision (a) do all of the following:

(1) Maintain and protect the safety, reliable operation, and balancing of the electric system.

(2) Prevent unreasonable impacts to electricity, gas, and water customer rates and bills resulting from
implementation of this section, taking into full consideration the economic and environmental costs and
benefits of renewable energy and zero-carbon resources.

(3) To the extent feasible and authorized under law, lead to the adoption of policies and taking of actions in
other sectors to obtain greenhouse gas emission reductions that ensure equity between other sectors and the
electricity sector.

(4) Not affect in any manner the rules and requirements for the oversight of, and enforcement against, retail
sellers and local publicly owned utilities pursuant to the California Renewables Portfolio Standard Program
(Article 16 (commencing with Section 399.11) of Chapter 2.3) and Sections 454.51, 454.52, 9621, and 9622.

(c) Nothing in this section shall affect a retail seller’s obligation to comply with the federal Public Utility
Regulatory Policies Act of 1978 (16 U.S.C. Sec. 2601 et seq.).

(d) The commission, Energy Commission, and state board shall do both of the following:

(1) Utilize programs authorized under existing statutes to achieve the policy described in subdivision (a).

(2) In consultation with all California balancing authorities, as defined in subdivision (d) of Section 399.12, as
part of a public process, issue a joint report to the Legislature by January 1, 2021, and at least every four
years thereafter. The joint report shall include all of the following:

(A) A review of the policy described in subdivision (a) focused on technologies, forecasts, then-existing
transmission, and maintaining safety, environmental and public safety protection, affordability, and system
and local reliability.

(B) An evaluation identifying the potential benefits and impacts on system and local reliability associated with
achieving the policy described in subdivision (a).

(C) An evaluation identifying the nature of any anticipated financial costs and benefits to electric, gas, and
water utilities, including customer rate impacts and benefits.

(D) The barriers to, and benefits of, achieving the policy described in subdivision (a).

(E) Alternative scenarios in which the policy described in subdivision (a) can be achieved and the estimated
costs and benefits of each scenario.

(e) Nothing in this section authorizes the commission to establish any requirements on a nonmobile self-
cogeneration or cogeneration facility that served onsite load, or that served load pursuant to an over-the-fence
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arrangement if that arrangement existed on or before December 20, 1995.

SEC. 6. No reimbursement is required by this act pursuant to Section 6 of Article XIII B of the California
Constitution because a local agency or school district has the authority to levy service charges, fees, or
assessments sufficient to pay for the program or level of service mandated by this act or because costs that
may be incurred by a local agency or school district will be incurred because this act creates a new crime or
infraction, eliminates a crime or infraction, or changes the penalty for a crime or infraction, within the meaning
of Section 17556 of the Government Code, or changes the definition of a crime within the meaning of Section
6 of Article XIII B of the California Constitution.
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INTRODUCTION 
In October 2007, the California Public Utilities 
Commission (CPUC) created a framework to 
make energy efficiency a way of life in California 
by refocusing ratepayer-funded energy efficiency 
programs on achieving long-term savings through 
structural changes in the way Californians use 
energy.1   

The Commission recognized that California’s very 
ambitious energy efficiency and greenhouse gas 
reduction goals require long-term strategic 
planning to eliminate persistent market barriers 
and effect lasting transformation in the market for 
energy efficiency across the economy. 
Accordingly, the Commission committed to 
prepare and adopt a long-term strategic plan for 
California energy efficiency through 2020 and 
beyond.  

This Long Term Energy Efficiency Strategic Plan 
(Plan) was developed through a collaborative 
process involving the CPUC’s regulated utilities – 
Pacific Gas and Electric Company (PG&E), 
Southern California Edison Company (SCE), San 
Diego Gas & Electric Company (SDG&E) and 

Southern California Gas Company (SoCalGas) 
(collectively, “IOUs”) – and over 500 individuals 
and organizations working together over an 
eleven-month period.2   

This Plan sets forth a roadmap for energy 
efficiency in California through the year 2020 
and beyond. It articulates a long-term vision and 
goals for each economic sector and identifies 
specific near-term, mid-term and long-term 
strategies to assist in achieving those goals.3   

With broad stakeholder input, the CPUC has 
continually refined the implementation strategies 
which are at the heart of this Plan. Every 
participant in this process recognizes the 
formidable task that lies ahead.  Every 
participant also recognizes, however, that ever-
increasing energy prices and the urgent threat of 
climate change require that California set the bar 
high and move forward quickly and purposefully 
to realize the full extent of efficiency 
opportunities statewide and achieve deep 
reductions in energy demand and usage.  

1.1 PAST ACCOMPLISHMENTS AND FUTURE CHALLENGES  
The 2005 CPUC and California Energy Commission’s 
(Energy Commission) Energy Action Plan II,4 declared: 

“[The] goal is for California’s energy to be adequate, 
affordable, technologically advanced, and 
environmentally-sound…[C]ost effective energy 
efficiency is the resource of first choice for meeting 
California’s energy needs. Energy efficiency is the 
least cost, most reliable, and most environmentally-
sensitive resource, and minimizes our contribution to 
climate change.” 

The state’s “loading order” – first acknowledged 
in Energy Action Plan I5 – identifies energy 
efficiency as California’s top priority resource.  
Under Public Utilities Code Section 
454.5(b)(9)(C) utilities are required to first meet 
their “unmet resource needs through all 
available energy efficiency and demand 
reduction resources that are cost effective, 
reliable, and feasible.”   

California has taken this principle to heart and 
with three decades of leadership and innovation 
in the public and private sectors, California leads 
the nation, and perhaps the world, in developing 
and implementing successful energy efficiency 
efforts.  

As the Energy Commission notes in its 2007 
Integrated Energy Policy Report (IEPR)6: 
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“Energy efficiency, which helped to flatten the 
state’s per capita electricity use, will continue to 
be the keystone of California’s energy strategy. 
California’s building and appliance standards 
have saved consumers more than $56 billion in 
electricity and natural gas costs since 1978 and 
averted building 15 large power plants. It is 
estimated the current standards will save an 
additional $23 billion by 2013.”  

 

 

 

 

 

 

 

Over the years, successive CPUC decisions 
have created a policy framework to motivate 
IOUs to develop and continuously expand 
energy efficiency programs on behalf of their 
customers.  This policy framework is composed 
of a number of elements including: the state’s 

adopted loading order; aggressive goals set 
based upon up-to-date potential studies; 
decoupling of sales from revenues for electric 
and gas utilities; performance-based incentive 
mechanisms; and a robust dual funding stream 
comprised of a public goods charge and 
procurement funding.   

The IOUs’ 2006-2008 energy efficiency portfolio 
marks the single-largest energy efficiency 
campaign in U.S. history, with a $2 billion 
investment by California’s energy ratepayers.  In 
addition, individual and corporate energy 
consumers; state and local agencies; and 
publicly-owned utilities continue to make 
significant independent investments to increase 
the efficient use of energy across California. 

However, with a growing population, increasing 
demand for energy, and the pressing need to 
reduce greenhouse gas (GHG) emissions in a 
rapid and low-cost manner, there has never 
been a more important time for energy efficiency 
in California.  California is the second-largest 
GHG-emitting state in the U.S. and electricity 
production is the second largest source of 
carbon emissions in California, accounting for 
some 32 percent of its total, with gas use in 
businesses and homes another 9 percent.7  

 
An Enabling Policy Framework 

California’s success to date has been enabled by a comprehensive policy framework supporting 
energy efficiency investment.  The aggressive scale-up envisioned by this Plan hinges on a 
steady foundation composed of the following elements: 

� Clear Policy Direction. The Energy Action Plan sets forth a bold policy vision establishing 
efficiency as the California’s first priority energy resource. Specific savings goals, tied to supply 
procurement, implement that policy. 

� Adequate Financial Incentives and Funding. The decoupling of sales from revenues for 
electric and gas utilities, along-side performance-based incentive mechanisms, address a 
fundamental bias against efficiency investment. Meanwhile, a public goods charge and 
procurement funding produce substantial funding resources for such investment.  

� Robust Program Administration and Oversight. In California, efficiency programs are largely 
administered by utilities utilizing universal contact with homes and businesses throughout the 
state, while government maintains primary responsibility for program direction and oversight, 
including program evaluation and the measurement and verification of claimed energy savings.  

� Firm Ratcheting Standards. The establishment of minimum efficiency standards for buildings 
and appliances that are updated on a regular basis have driven guaranteed progressive energy 
savings over the past three decades. 
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Meanwhile California demand for electricity and 
natural gas continues to grow, with statewide 
electricity consumption forecast to increase an 
average of 1.25 percent per year over the next 
decade.8 In addition, the state faces rapidly-
escalating fuel prices.  

The combination of these pressures poses 
significant economic and social risks to 
California. As both an emissions-free and low-
cost energy resource alternative, energy 
efficiency is uniquely-poised to play a central 
role in reconciling the current challenge. This 
fact is acknowledged in virtually every 
discussion of GHG abatement opportunities, 
including McKinsey & Company’s 
comprehensive 2007 review.9 

Capitalizing on this opportunity in California will 
require that we make energy efficiency 

investments an integral part of life and a 
“business as usual” choice for California market 
actors.  

It will require that we overcome market barriers 
that have persisted over the course of 
California’s 30-year history with energy 
efficiency policy, and it will demand the political 
will to continue making investments during times 
of economic stress to extend and to capture the 
full extent of energy efficiency potential 
obtainable across the state.  However, in 
succeeding, this initiative will bring benefits not 
only for California but will allow the state to 
share its energy efficiency leadership, skills and 
experience in the national and international 
efforts to combat global warming through energy 
efficiency. 

1.2     POLICY CONTEXT 
The passage of the California Global Warming 
Solutions Act of 2006 (Assembly Bill 32)10 has 
amplified the need for intensive energy 
efficiency efforts across California. The 
California Air Resources Board’s (CARB) Draft 
Scoping Plan for Assembly Bill (AB) 32 
implementation states that while “California has 
a long history of success in implementing 
regulations and programs to encourage energy 
efficiency… [it] will need to greatly expand those 
efforts to meet our greenhouse gas emission 
reduction goals.” 11   

The Draft Scoping Plan, which offers preliminary 
indication of how the state plans to achieve its 
GHG reduction targets, establishes a statewide 
energy efficiency target of at least 32,000 
gigawatt hours and 800 million therms by 
2020.12  If achieved, emission reductions from 
these efficiency savings would result in over 25 
million metric tons of GHG emissions reductions, 
making them the second largest component in 
the state’s overall emissions reduction program. 
The Draft Scoping Plan recognizes this, stating 
that efficiency provides an emission reduction 
opportunity for California “on a scale second 
only to the Pavley regulations.”13 

AB 32 and other pivotal legislation and policy in 
California — such as the Energy Action Plan II, 
AB 2021 (establishment of statewide energy 

efficiency goals), the Low-Income Energy 
Efficiency statutes, the Governor’s Green 
Building Executive Order14, and the 2007 IEPR 
— create an environment where energy 
efficiency efforts must not only continue to thrive 
but scale up unprecedented levels.  

In July 2008, the CPUC redoubled its own 
energy savings efforts by establishing new 
targets for energy savings for the years 2012 
through 2020 for its regulated utilities.15 Within 
IOU service areas these goals are expected to 
save over 4,500 megawatts, the equivalent of 
over 9 major power plants, and over 16,000 
GWh of electricity savings and 620 million 
therms. Combined with recent goal-setting by 
the state’s publicly-owned utilities under AB 
2021, these goals provide an aggressive 
contribution to statewide energy savings 
targeted under AB 32.  

A number of recent policies, such as AB 1109, 
which requires defined reductions in energy 
usage for lighting, and the Federal Energy 
Independence and Security Act of 2007, which 
contains many provisions for new minimum 
efficiency standards and research, have 
dramatically altered the landscape for energy 
efficiency activities in California.16  Ensuring the 
continued effectiveness of public purpose 
efficiency programs, for instance, will require 
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careful coordination with emerging mandates 
and market changes.  

This Plan provides a strategic roadmap for 
integrating energy efficiency efforts to achieve the 
aggressive goals the state has set for itself. It aims 
to bring together key participants beyond the 
CPUC and the IOUs, including publicly-owned 
utilities, the financial and building industries, cities 

and counties, other state agencies, and 
businesses and consumers, to work together 
toward common energy efficiency goals. 
Therefore, the strategies and goals are not 
restricted by geographical, jurisdictional, 
regulatory, or political boundaries. To achieve 
these goals, all actors must work collaboratively 
over the long-term to fundamentally transform the 
way Californians use energy at home and at work.

1.3  TARGETING MARKET TRANSFORMATION 
The CPUC’s October 2007 decision (D.07-10-
032) directed that “a key element of the 
Strategic Plan would be that it articulates how 
energy efficiency programs are or will be 
designed with the goal of transitioning to either 
the marketplace without ratepayer subsidies, or 
codes and standards.”17 

The CPUC also stated that the Plan would 
incorporate the market transformation goal 
described above and “develop milestones to 
measure progress towards that goal,” including 
the development of a “targeted timeframe for 
such market transition and the process for 
tracking progress so that it is clear at what point 
a program has made a successful transition or 
conversely, is having problems.”18 

This Plan fulfills the Commission’s goal by 
employing market transformation as its unifying 
objective.  The Plan seeks to effect substantial 
and sustained progress towards more efficient 
technologies and practices in each of the 
customer end use sectors (e.g., Commercial, 
Industrial, Residential, Agricultural). Likewise, 
the Plan describes the market transformation 
efforts necessary in each of the cross-cutting 
areas discussed (e.g., Codes and Standards, 
Workforce Education and Training, Marketing 
Education and Outreach, and Research and 
Technology)  

As early as 1998, the Commission defined 
market transformation as: 

“Long-lasting sustainable changes in the 
structure or functioning of a market achieved by 
reducing barriers to the adoption of energy 
efficiency measures to the point where further 
publicly-funded intervention is no longer 
appropriate in that specific market.”19 

In theory, ratepayer-funded efficiency programs 
over the past thirty years have been designed 

either to encourage suppliers and manufacturers 
to sell efficiency products or services to “push” 
the market, or to encourage consumers to buy 
these products or services to “pull” the market. 
Typical utility rebate programs aim to increase 
the market penetration of energy-efficient 
products along a continuum until market 
acceptance reached sufficient levels for the 
measure to be incorporated into codes and 
standards or used in the marketplace without 
ratepayer subsidies.  

In practice, however, utility programs in 
California have naturally tended towards 
measures which produce readily-quantified, low-
cost, near-term savings which offer the 
opportunity to “buy” load reduction in easy, well-
packaged measures with limited market impacts. 
There has been little incentive for utilities to 
engage in measures with a longer-term 
orientation – those very measures which 
produce meaningful market transformation.  

This Plan seeks to move utilities, the CPUC, and 
other stakeholders beyond a focus on short-term 
energy efficiency activities into a more sustained 
long-term, market transformation strategic focus.  

By re-emphasizing the market transformation 
goal, we do not discount the benefits of short-
term measures for energy savings. Utility 
portfolios must contain an appropriate mix of 
short and longer term energy savings. However, 
short-term programs such as the replacement of 
incandescent light bulbs with compact 
fluorescent light bulbs must be accompanied by 
solutions which focus on multi-year and holistic 
lighting system strategies, improved 
conservation actions, and other means of 
market transformation.  

Additionally, the Plan recognizes that the 
process of market transformation cannot and 
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should not be driven by ratepayer-funded utility 
programs alone.  While utilities will play a 
continued role in stimulating market 
transformation across sectors, each of the 
cross-cutting areas described in this Plan 
represents an avenue where non-utility actors 
may well be better positioned to drive the “push” 
of new technologies to market, or the “pull” for 
customers and business to adopt available 
efficiency technologies or practices.  

Transformation is an evolutionary process, as 
markets for a given end-use are not transformed 
just once, but continuously.  Understanding 
when a technology promoted in utility programs 
has become established within the mainstream 
market or incorporated into codes and standards 
will help target when new programs are needed 
to encourage the next generation of energy 
efficiency technologies.  Decision 07-10-032 
recognized this in directing the utilities’ proposed 
2009-2011 portfolios to identify “an ‘end game’ 
for each technology or practice that transforms 
building, purchasing, and the use decisions to 
become either ‘standard practice’, or 
incorporated into minimum codes and 
standards.”20  

It is necessary to develop appropriate rules, 
metrics, and guidelines for determining when 
market-transformation has occurred and 
publicly-funded intervention is no longer 
appropriate, so as to define an end-point for 
strategies and set the course for new programs 
and goals. A key priority for the first update of 
this Plan will be the development of end-point 
definitions, rules, and progress metrics. The 
Plan’s content, however, is oriented towards 
charting a programmatic course that embraces 
the goals and strategies of market transforma-
tion by seeking to achieve significant 
transformative progress in all sectors by 2020 or 
earlier.21   

The CPUC also recognizes its responsibility to 
examine changes to the policy rules on counting 
savings from IOU programs to attribute gains 
from market transformation and long-term 
strategies resulting from IOU actions. In order to 
ensure utilities are motivated to devote portfolio 
dollars towards market transformation 
measures, associated savings must be fairly 
accounted for in attribution methodologies.  

 

Policy Tools for Market Transformation 

The market transformation strategies covered in the Plan are built upon one or more of the following 
policy tools employed to “push” or “pull” more efficient products or practices to market: 

� Customer Incentives including rebates; innovative or discounted financing; and/or non-financial 
support to consumers are the “carrots” that help pull consumers into choosing the efficient 
option. 

� Codes and Standards which mandate minimum efficiency thresholds for buildings, appliances 
and/or equipment, removing the less efficient choices from the marketplace are the “sticks” that 
push builders and manufacturers to provide efficient goods and services. 

� Education and Information through marketing, education and outreach inform market actors 
about energy efficiency opportunities. These programs often include labeling; benchmarking; 
internet-based comparisons; professional and trade materials; school curricula; peer-to-peer 
exchanges; and other resources. 

� Technical Assistance helps to ensure that knowledge barriers on the part of customers, 
installers or retailers are not unnecessarily hampering the progress of critical efficiency 
initiatives.  

� Emerging Technologies rely on research, development, demonstration and/or deployment to 
move energy-efficient products and developments from the laboratory into the commercial 
marketplace.  
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1.4 STRATEGIC PLANNING PROCESS 
Decision 07-10-032 outlined the key goals, 
content, and development process for this Plan.  
During November and December 2007 and 
January 2008, working groups for four “vertical” 
market sectors — residential, including low-
income, commercial, industrial, and agricultural 
— and seven cross-cutting areas — Heating, 
Ventilation and Air Conditioning (HVAC) 
systems; Demand Side Management (DSM) 
Coordination and Integration; Workforce 
Education and Training (WET); Marketing 
Education and Outreach (ME&O); Research and 
Technology; Codes and Standards; and Local 
Governments — held 36 public stakeholder 
workshops.  

The objective of these workshops was to 
facilitate information exchange and develop an 
action plan for each market sector and each 
cross-cutting sector. In January 2008, these 

plans (“Convener Reports”) were provided to the 
IOUs to inform their strategic planning efforts. 

Throughout this process, the CPUC acted as a 
centralized information hub via a specially built 
webportal, disseminating team updates and 
reports and providing models for teams to look 
to in recording their findings. 

As required by the CPUC, the IOUs filed a draft 
Plan on February 8, 2008. On March 6, 2008, 
the IOUs filed a revised draft Plan, 
supplementing the February draft pursuant to 
Commission direction. Three stakeholder 
workshops were then held in San Diego, Los 
Angeles, and San Francisco.22  

All public comments, workshop transcripts, IOU 
and CPUC staff materials, and convener reports 
have been archived and are available on the 
strategic planning website: 
www.californiaenergyefficiency.com.  

 

 

 

“BIG BOLD” ENERGY EFFICIENCY STRATEGIES 

                         

 In order to guide market transformation in a number of key sectors, this Plan embraces four specific 
programmatic goals, known as the “Big Bold Energy Efficiency Strategies” (BBEES), established by the 
CPUC in D.07-10-032 and D.07-12-051.These goals were selected not only for their potential impact, but 
also for their easy comprehension and their ability to galvanize market players. 

1. All new residential construction in California will be zero net energy by 2020;  

2. All new commercial construction in California will be zero net energy by 2030; 

3. Heating, Ventilation and Air Conditioning (HVAC) will be transformed to ensure that its energy 
performance is optimal for California’s climate; and 

4. All eligible low-income customers will be given the opportunity to participate in the low income energy 
efficiency program by 2020.  
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1.5 LIMITATIONS OF THIS FIRST PLAN 
Two limitations to this 2008 Plan should be noted:  

1. Because it is the initial plan—and due to time 
and other constraints—this Plan has not 
undergone cost-benefit analysis. However, 
the efficiency activities envisioned in this 
Plan subject to the Commission’s jurisdiction 
will only be funded by ratepayers as part of 
cost-effective portfolios. Similarly, the 
strategies and actions have not been fully 
evaluated for prioritization or for budget and 
resource-allocation decisions. Accordingly, 
the strategies and actions described in this 
Plan will be updated as conditions change 
and new experience and information is 
obtained. 

2. This Plan does not specifically address three 
important elements of energy efficiency. 
These are the evaluation and measurement 
and verification of energy savings; 
transportation; and the water-energy “nexus.” 
The reasons for these exclusions are two-
fold: first, there was no specific input 
provided by the working groups on these 
topics; and, second, various state agencies 
are covering these issues in separate 
processes. Future strategic planning cycles 
are likely to address these issues. 

 

Many of the strategies in the Plan do not require changes in state or federal law or the regulations of 
various agencies. Specifically, most of the activities to be implemented in the near term (approximately 
2009-2011) are expected to be feasible under current law and the rules of the CPUC and other agencies. 
However, there are longer term elements of the Plan for which changes in law and/or agency rules and 
policies would be useful—or even essential—to achieve the desired cost-effective energy efficiency over 
the 2009-2020 period.  

1.6 UPDATING THE PLAN 
This Plan is a dynamic document that will be 
regularly updated to reflect past successes, 
failures, and lessons learned and to adjust the 
visions, goals and strategies accordingly.  Given 
the urgency of the need to achieve the AB 32 
goals, it is necessary to quickly and efficiently 
complete foundational activities such as studies, 
data collection and pilot programs and to move 
just as quickly to implement actual programs 
and deliver real results in the near term.   

The process that started during the fall of 2007 
was a tremendous and highly productive effort 
by the utilities, CPUC, and the Energy 
Commission working with a large number of 
stakeholders from all sectors of the California 
economy.  This process must continue in order 

to continue the momentum and build the 
sustained velocity needed to achieve the goals 
expressed in this Plan.  

In the short term, this process will be advanced 
through the establishment of goal and/or 
strategy-specific task forces, to be coordinated 
by the CPUC. Over the longer term, there is 
widespread stakeholder support for coordination 
at a statewide level by an entity with a 
membership and mandate better suited to the 
multi-jurisdictional scope of the strategies 
articulated in this Plan. Such an entity would 
build on the collaboration initiated by the 
strategic planning process thus far and allow for 
enhanced participation by all stakeholders.  
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The next planning cycle will include: 

� Incorporating data collection efforts, including 
market assessment and market potential 
studies, more directly in this and other 
planning processes, such as the Energy 
Commission’s IEPR and the utilities’ long-
term procurement planning processes. 

� Aligning this planning effort with related 
statewide long-term resource plans, such as 
those associated with water, land use, and 
greenhouse gas mitigation. 

� Evaluating performance with respect to the 
goals and strategies established in the 
current Plan, and market transformation 
criteria in particular. 

� Engaging even more key stakeholders prior 
to initiating the planning cycle and 
cooperatively developing roles and a process 
that increases information exchange and 
participation of these stakeholders. 
Conducting more widespread public 
workshops to enable these stakeholders to 
provide planning input and to vet planning 
documents.   

� Central to this expanded process will be 
participation by additional state agencies, 
which may wish to co-sponsor various task 
forces—for example, in Workforce Education 
and Training or the Agricultural Sector -- and 
obtaining commitments from key participants 
willing to fund, lead, or implement strategies. 
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2. RESIDENTIAL SECTOR INCLUDING LOW INCOME  
 

2.1 CORE RESIDENTIAL 

2.1.1 VISION 

Residential energy use will be transformed to ultra-high levels of energy efficiency resulting in 
Zero Net Energy new buildings by 2020. All cost-effective potential for energy efficiency, demand 
response and clean energy production will be routinely realized for all dwellings on a fully 
integrated, site-specific basis.  

 

2.1.2  PROFILE 
 

In 2008, energy demand for 
California’s 12.6 million households 
was over 25,000 MW.  The 
residential sector represents 
approximately 32 percent of total 
state electricity consumption and 36 
percent of its total natural gas 
consumption. Electricity demand is 
expected to grow to almost 31,000 
MW by 2018.23 

 

Approximately one-third of all 
households live in multi-family 
structures, and two-thirds in single 
family homes.  The balance of 
renters to homeowners is about 42 
percent to 58 percent, respectively. 
Most or all of these households 
qualify for utility energy efficiency 
programs targeting residential 
customers.24   About one-third 
(approximately 4 million) of these 
households qualify for additional low 
income energy efficiency (LIEE) 
programs extended to households with 
annual incomes less than or equal to 200 
percent of federal Poverty Guidelines.25 
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Pursuant to a legislative mandate to reduce 
energy usage in California, the Energy 
Commission adopted California’s Appliance 
Efficiency Regulations in 1976 (Title 20) and 
Part 6 of Title 24 of the California Code of 
Regulations, the Energy Efficiency Standards for 
Residential and Nonresidential Buildings in 1978, 
(Title 24).26  The Title 24 standards are updated 
triennially to incorporate new energy efficiency 
technologies and methods.  The Title 20 standards 
are updated more frequently. 

The utilities have responded to the diverse 
needs of California’s residential sector by 
offering a wide range of energy efficiency 

programs that impact every level of the 
residential market, including rebates for efficient 
products, such as lighting, air conditioners, and 
refrigerators; training and education to 
architects, engineers, building managers and 
building inspectors; and work to enhance the 
Energy Commission’s building and appliance 
codes and standards.  The utilities also have 
introduced a number of innovative whole house 
or community-wide programs such as the SCE 
Sustainable Communities program which targets 
new residential developments and the Design 
for Comfort Program that provides efficiency 
assistance to affordable housing developments 
that are undergoing renovation. 

 

 

 

(A) CORE RESIDENTIAL SEGMENT 

 

VISION
Over the past two utility program cycles 
(2004/2005 and 2006/2008), the utilities have 
focused heavily on residential lighting, which 
accounts for the largest electricity end use in the 
residential sector.  As a result, the bulk of 
residential efficiency savings has come from 
lighting programs such as measures that 
encourage the use of compact fluorescent light 
(CFL) bulbs.  In the past few years, the CFL 
market has undergone a major transformation, 
as evidenced by the ubiquity of CFL products in 
the retail market and recent energy 
measurement and verification studies. 

A major transformation of the lighting market will 
be completed through the passage and 
implementation of AB 1109, the 2007 California 
Lighting Efficiency and Toxics Reduction Act.27  
AB 1109 requires a 50 percent increase in 
efficiency for residential general service lighting 

by 2018 through phased increases in the Energy 
Commission’s Title 20 regulations, with the first 
phase of the standards taking effect by January 
1, 2010.28  These changes in the lighting market 
provide will allow opportunities to redirect 
utilities’ residential energy efficiency resources 
towards new lighting technologies and other 
innovative programs focused on whole-building 
efficiency measures.   

Likewise, the strategies set forth in this Plan will 
create longer-term savings from the built 
environment with a goal of continual 
incorporation of advances into codes and 
standards or the private marketplace.  The 
2009-2011 IOU program cycle will lay the 
foundation for aggressive, long-term strategies 
to change the way residential buildings are 
constructed, used and maintained. 
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Source: Residential Appliance Saturation Survey (RASS) by the California Energy Commission, June 2004, 
Executive Summary, pps. 3, 8. 
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designated as interior lighting and was shifted from Miscellaneous to Lighting 
where it is combined with exterior lighting usage. This number comes from other 
lighting studies that are better able to pinpoint this estimate than a conditional 
demand model as was used for the RASS.

Statewide Average Electricity Use Per Household
(5,914 kWh per Household)
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2.1.3  GOALS  
Goal Goal Results 
1. New construction will reach “zero net energy” (ZNE) 

performance (including clean, onsite distributed 
generation) for all new single and multi-family homes 
by 2020. 

¨ By 2011, 50% of new homes will surpass 2005 Title 24 
standards by 35%; 10% will surpass 2005 Title 24 standards 
by 55%.  
By 2015, 90% will surpass 2005 Title 24 standards by 35%. 
By 2020, all new homes are ZNE. 

2. Home buyers, owners and renovators will implement a 
whole house approach to energy consumption that will 
guide their purchase and use of existing and new 
homes, home equipment (e.g., HVAC systems), 
household appliances, lighting, and “plug load” 
amenities.  

¨ Energy consumption in existing homes will be reduced by 
20% by 2015 and 40% by 2020 through universal demand for 
highly efficient homes and products. 
 

3. Plug loads will be managed by developing consumer 
electronics and appliances that use less energy and 
provide tools to enable customers to understand and 
manage their energy demand. 

¨ 
Plug loads will grow at a slower rate and then decline through 
technological innovation spurred by market transformation 
and customer demand for energy efficient products. 

4. The residential lighting industry will undergo 
substantial transformation through the deployment of 
high-efficiency and high-performance lighting 
technologies, supported by state and national codes 
and standards. 

¨ 
Utilities will begin to phase traditional mass market CFL bulb 
promotions and giveaways out of program portfolios and shift 
focus toward new lighting technologies and other innovative 
programs that focus on lasting energy savings and improved 
consumer uptake.  

 

Transformation of markets for new multi-family 
homes can be achieved through strategies 
targeting the Commercial or Residential sectors 
or a combination of both, since rental buildings 
are commercial enterprises as well as dwelling 
units.  In this first Plan, with the exception of the 
approximately 50 percent of LIEE-eligible 
households living in multi-family housing, there 
is no specific focus on strategies to upgrade 
efficiency in existing multi-family dwellings.  This 
is a recognized shortcoming and strategies for 
this market must be addressed in greater detail 
in the next iteration of this Plan. 

The leadership and active participation of many 
organizations are also necessary to achieve the 
vision for the residential sector.  The Energy 
Commission must continue to lead the efforts to 
continually enhance and expand the building 
and appliance codes with active technical 
support and expertise from the IOUs, national 
laboratories, and the building industry.   

In addition, the United States Department of 
Energy (DOE) and the United States 
Environmental Protection Agency (EPA) play 
critical roles in residential energy efficiency 
efforts.  Moreover, significant attention must be 
directed towards manufactured (or 
“prefabricated”) housing, a substantial and 
growing component within new housing stock, 
which is built under federal code set by the 
United States Department of Housing and Urban 
Development. 

Extensive R&D efforts and partnership programs 
will push the market further.  For technological 
advances in buildings, appliances and plug 
loads, the IOU’s Emerging Technologies 
program and the Energy Commission’s 
ratepayer-funded Public Interest Energy 
Research (PIER) program must work 
cooperatively with the national laboratories and 
private industry to achieve the advances 
envisioned in this Plan.   
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2.1.4  STRATEGIES 
The market transformation envisioned by the residential sector Vision and Goals involves changing both 
the supply chain of products and services and the behaviors that residential energy consumers rely on to 
use energy efficiently. The four interrelated residential Goals are designed to achieve this transformation 
through the following themes: 

1. Building Innovation: Drive continual 
advances in technologies in the building 
envelope, including building materials and 
systems, construction methods, distributed 
generation, advanced metering infrastructure, 
and building design, and incorporate technology 
advances into codes and standards.  

2. Comprehensive Solutions:  Develop, offer 
and promote comprehensive solutions for single 
and multi-family buildings, including energy 
efficiency measures, demand management tools 
and real-time information, and clean distributed 
generation options in order to maximize 
economic decision-making and energy savings.  
3. Customer Demand:  Create high levels of 
customer demand for progressively more 
efficient homes through a coordinated statewide 

public education campaign and targeted 
incentive programs.  
4.  Statewide Solutions:  Coordinate and 
collaborate with state agencies and private 
organizations to advance research and 
development and to align state efforts on 
buildings. 

5.  Financing:  Work with the financial 
community to develop innovative and affordable 
financing options for energy efficient buildings 
and retrofits. 

6. Codes and Standards:  Adopt aggressive 
and progressive minimum energy codes and 
standards for buildings and plug loads, effective 
code compliance and enforcement, and parallel, 
tiered voluntary energy efficiency standards that 
pull the market along and set a higher bar for 
subsequent standards. 

 
__________________________________________________

While the overall mission for the residential 
sector is ambitious, these goals and strategies 
are interrelated and many of the efforts to reach 
one goal will contribute to the achievement of a 
different goal; for example, success in Goal 3 
(Plug Load) will contribute to the success of 
Goal 1 (ZNE Homes) and Goal 2 (Whole House 
Performance).  Improvements in building 
standards resulting from improvements in 
technologies (Goal 1) will promote efficiencies 
from existing home renovations and 
improvements (Goal 2).   

Certain strategies in the residential market (e.g., 
marketing, education and outreach) are part of 
larger, cross-cutting strategies. As a 
consequence, the strategies described below 
contain a certain amount of repetition and cross-
referencing; however, each strategy will require 
refinements to accomplish the specific goal for 
target markets.  This is consistent with our 
overall goal of encouraging integrated energy 
efficiency programs that recognize and leverage 
the benefits of related projects, while at the 
same time aligning specific strategies with the 
requirement of each goal. 

 

 

2.1.5 IMPLEMENTATION PLAN 
Goal 1:  Deliver Zero Net Energy New Homes By 2020.                        
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Goal 1 envisions a continual and dramatic 
increase in the demand for and supply of lower 
energy homes based on new technologies, new 
building principles, and policy support to achieve 
a statewide standard of zero net energy (ZNE) 
for all new homes built in 2020.   

A ZNE home employs a combination of energy 
efficiency design features, efficient appliances, 
clean distributed generation, and advanced 
energy management systems to result in no net 
purchases of energy from the grid. The CPUC 
has defined “Zero Net Energy” at the level of a 
single “project” seeking development 
entitlements and building code permits in order 
to enable a wider range of technologies to be 
considered and deployed, including district 
heating and cooling systems and/or small-scale 
renewable energy projects that serve more than 
one home or business. 

A wide range of design features may be 
considered to achieve zero net energy, including 
building orientation (relative to the daily and 
seasonal position of the sun), window and door 
type and placement, insulation type and values 
of the building elements, weatherization, the 
efficiency of heating, cooling, lighting and other 
equipment, as well as local climate. 

Heating and cooling loads are lowered by using 
high-efficiency equipment, added insulation, 
high-efficiency windows, in addition to passive 
solar and other design elements; water heating 
loads can be alleviated by using heat recovery 
units and high-efficiency water heating 
equipment; lighting energy needs are reduced 
by daylighting and fluorescent and LED fixtures; 
while plug loads are managed by efficient 
appliances and minimized standby power.   

 

WHAT IS ZERO NET ENERGY? 
Zero net energy is a general term applied to a building with a net energy consumption of zero over a 
typical year.  To cope with fluctuations in demand, zero energy buildings are typically envisioned as 
connected to the grid, exporting electricity to the grid when there is a surplus, and drawing electricity 
when not enough electricity is being produced. 

 

 

 

 

 

 

 

 The amount of energy provided by on-site renewable energy sources is equal to the amount of 
energy used by the building. 

 A ZNE building may also consider embodied energy – the quantity of energy required to 
manufacture and supply to the point of use, the materials utilized for its building.29 

 

 
Interim milestones for this programmatic goal 
are that by 2011, 50 percent of new homes will 
be 35 percent more efficient than 2005 Title 24 

standards (coincident with the Energy 
Commission’s Tier II standard for incentives 
under the New Solar Homes Partnership30) and 
10 percent will be 55 percent more efficient; and 

zero net energy 

on-site electricity demand 

distributed renewable generation 
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that by 2015, 90 percent of homes will surpass 
2005 Title 24 standards by 35 percent.   

The “Big / Bold” goal of achieving ZNE for 100 
percent of new residential construction and the 
supporting interim goals are extremely 
aggressive.  Accordingly, we characterize them 
in this first Plan as “reach” and “programmatic” 
goals. They are intended to capture the 
imagination and spark the enthusiasm of all who 
participate in transforming residential new 
construction to ultra-high levels of energy 
efficiency.  
 
As part of this effort, California will establish a 
“Path to Zero” campaign sponsored by the 
CPUC, state agencies, utilities, the building 
industry, and others. This campaign will feature 
real-world experience and data on emerging 
technologies, practices, and designs that deliver 
zero net and ultra-low energy buildings, 

alongside mechanisms to demonstrate their 
effectiveness and create demand in the 
marketplace for high-performance buildings 

coordinated with marketing tactics and financial 
incentives. A first step will be convening a task 
force of key stakeholders committed to zero net 
energy buildings.  

California’s Title 24 should continue to be 
progressively updated and tightened on a 
triennial basis along a planned trajectory leading 
to achievement of goals for the year 2020. 
Mandatory standards of Title 24 should be linked 
to one or two tiers of voluntary, beyond-code 
standards such that the single mandatory and 
one or two voluntary levels comprise a bronze-
silver-gold approach to residential efficiency 
performance.  Each Title 24 Code update will 
achieve a stepped pattern of tightening 
standards toward what had been the higher 
voluntary level, dropping the previous minimum 
mandatory (i.e., 2011’s gold becomes 2014’s 
silver and 2017’s minimum mandatory).  These 
voluntary silver-gold tiers could be used as 

reference points for ”reach” building policies and 
programs, local ordinances, and utility 
incentives. 

In July 2008, California’s Building Standards 
Commission (BSC) adopted a first-ever set of 
Green Building Standards that apply to 
commercial and residential construction 

statewide.31 The standards will take effect on a 
voluntary basis in 2009, and will likely be 
adopted as mandatory standards by 2012. In 
addition, in August, the City and County of San 

Additional Documentation Attachment to Comment 2-F1 
Attachment H



 

  RESIDENTIAL AND LOW INCOME  SECTION 2 – PAGE  15  

Francisco adopted a Green Building ordinance 
requiring newly constructed commercial 
buildings over 5,000 sq ft, residential buildings 
over 75 feet in height, and renovations on 
buildings over 25,000 sq ft to meet the United 
States Green Building Council’s Leadership in 
Energy and Environmental Design standards 
(LEED) and other green building certifications. 32  
Similarly, the City of Los Angeles enacted its 
own Green Building Ordinance in April 2008, 
which takes affect later in 2008 and 2009. It 
establishes a series of requirements and 
incentives for developers to meet LEED 
standards and is expected to affect at least 7.5 
million square feet each year.33  

The emergence of sustainable building policies 
and ordinances are an indication that many local 
governments desire building practices that go 
beyond state minimum building codes. As more 
local governments enact codes that are more 
stringent than state codes, a patchwork of 
different and potentially conflicting building 
requirements is arising. As requirements 
become more varied across geography, 
developers and particularly production home 
builders may have difficulty designing and 
building major developments consistent with 
both state and local codes.  

Accordingly, Strategy 2 requires coordination of 
local government building codes and 
development policies to facilitate common 
approaches to the adoption and rapid evolution 
of highly energy efficient technologies and 
techniques in new construction statewide. 
Coordination also will advance testing of 
sustainable building technologies and 
techniques in different operating environments 
to provide a stronger basis for progressive 
increases in the stringency and coverage of 
energy efficiency standards within state building 
codes. 

The Energy Commission is the logical candidate 
to lead the codes and standards effort along with 
the BSC and the Department of Housing and 
Community Development. Near-term, the 
Energy Commission could collaborate with these 
agencies to publish a provisional, performance-
based “reach code” reference standard for 
“beyond code” residential construction in 
California. This would be advisory and create a 
reference from which to gauge further 
improvements.  

The process could coordinate with the Energy 
Commission’s Public Interest Energy Research 
(PIER) and other research organizations 
(Lawrence Berkeley National Laboratory (LBNL), 
National Renewable Energy Laboratory (NREL), 
Building Industry Research Alliance (BIRA) to 
assess and provide the foundation for 
recommendations, including monitoring and 
measurement approaches. 

This Goal also requires a major transformation 
in the construction, design and usage of 
residences through a combination of mandates 
and voluntary actions.  The technical feasibility 
of ZNE homes is in early stages of 
demonstration through the pioneering efforts of 
the Sacramento Municipal Utility District 
(SMUD), NREL, and home designers and 
builders.  DOE’s Building America effort, for 
instance, has put ZNE research to work in 
homes across 34 states. These demonstrations 
also provide a forum for continual research on 
optimizing performance of homes with ZNE 
elements.  

Several ZNE residential projects, such as 
SMUD’s project in Roseville, CA, are already 
underway and others are in the planning or 
conceptual phase.  In the near term, the utilities 
will aggressively promote additional proof of 
concept pilots, including affordable housing 
elements in these pilots.   

Significant additional resources will be required 
to scale these efforts up to for full-scale 
production and sale at affordable prices.  In an 
effort to marshal private, public, academic, 
corporate, and entrepreneurial resources 
towards this objective, a prominent philanthropy 
organization will soon announce an Energy Free 
Home Challenge: to achieve zero net energy at 
zero net cost. Launching in fall 2008, the prize 
will award $20 million in cash prizes both for 
enabling technology innovation and whole-home 
innovation.  

California will need new, cost-effective 
technologies for home building materials and 
fabrication techniques, and “smarter” home 
operating systems, such as visual displays of 
real-time (or near real-time) energy use.  In 
addition, the energy efficiencies of household 
equipment and appliances must increase. (In 
this regard, see Strategies 2 and 3 below and 
the Heating, Ventilation & Air Conditioning 
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Chapter.)   These innovations must be 
accompanied by a strong education, outreach 
and marketing effort to increase consumer 
demand for efficient homes, including the use of 
energy or carbon benchmarks and labels. 

Affordability is a key consideration in California, 
where the cost of housing is a serious, long-term 
issue.34   A key element of this Goal is to 
develop ZNE example homes across the 
spectrum of housing options, including multi-
family affordable housing in urban infill areas 
with access to public transportation.   

Finally, innovative financing solutions, such as 
loans that remain with the property through 
owner-occupant turnover and energy efficient 
mortgages, will be essential in allowing builders 
and owners to leverage the cost-savings 
inherent in ZNE buildings into investment costs. 

Furthermore, finance mechanisms must fully 
reflect the savings in monthly operating costs 
from low energy homes.  New programs must 
leverage and build upon financing options 
available from private markets and other 
government initiatives.  To this end, the CPUC 
will establish a Finance Task Force for the 
commercial and residential sectors made up of 
members of the financial/investment industries; 
building and developer community; and, state, 
federal and local governments to identify 
existing and additional needed tools, 
instruments, and information necessary to 
attract greater participation of capital markets in 
funding efficiency transactions. The Task Force 
will identify actors to develop innovative and 
effective financing tools especially suited for 
ZNE and ultra low-energy buildings. 

  

Goal 1: Zero Net Energy Homes 

Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid-Term 
2012 − 2015 

Long Term 
2016 − 2020 

1-1: Drive continual 
advances in technologies 
in the building envelope, 
including building 
materials and systems, 
construction methods, 
distributed generation, and 
building design. 
 

Energy 
Commission 
(PIER)  
Utilities 
DOE, national 
labs 
Production home 
builders and 
building industry 
organizations 

 50% of new homes 
exceed 2005 Title 24 
standards by 35% 

 10% of new homes 
exceed 2005 Title 24 
standards by 55% 

 90% of new homes 
exceed Title 24 by 35% 

 40% of new homes 
exceed Title 24 by 55% 

 100% of new homes 
exceed Title 24 by 35% 

 90% of new homes exceed 
Title 24 by 55% 

 Develop and participate in 
pilot projects in specific 
climates to prove 
technologies for next 
generation of lower and 
zero energy homes, 
including affordable 
housing projects. 

 Continually monitor 
performance of pilot 
projects to provide 
feedback for next level of 
design and development 
of technologies. 

 Develop and 
implement next 
generation of pilot 
projects; continually 
monitor performance of 
pilots to provide 
feedback for next level 
of design and 
development of 
technologies 

 Develop and implement 
next generation of pilot 
projects; continually monitor 
performance of pilots to 
provide feedback for next 
level of design and 
development of 
technologies 

 Advance technological 
innovation through 
collaboration of Energy 
Commission PIER and 
Emerging Technologies 
Programs, LBNL, NREL, 
Utilities, CBIA, and other 
appropriate organizations. 

 Ongoing  Ongoing 
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Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid-Term 
2012 − 2015 

Long Term 
2016 − 2020 

 Assess existing 
technologies and identify 
areas for strategic 
involvement in research 
and development 

 Ongoing  Ongoing 

1-2: Continual coordination 
and cooperation between 
the Energy Commission 
and others to 
progressively increase 
Title 24 building standards 
and Title 20 appliance 
standards consistent with 
the interim and long-term 
goals set forth in this Plan 

Energy 
Commission 
Utilities 
Local 
governments 
California Building 
Standards 
Commission 

 Map a trajectory for Title 
24 mandatory and 
voluntary standard(s) 
through 2020 

 Progressively make 
energy efficiency 
advances permanent by 
raising Title 24 mandatory 
standards in 2011 
consistent with the 
trajectory 

 Progressively advance 
Title 24 voluntary, 
“beyond code” 
standard(s) and ratings 
systems in step with 
changes to the mandatory 
standards 

 Fine-tune and revise 
the trajectory based on 
the changing energy 
efficiency state-of-the-
art 

 Progressively make 
energy efficiency 
advances permanent 
by raising Title 24 
mandatory standards in 
2014 consistent with 
the trajectory 

 Progressively advance 
Title 24 voluntary, 
“beyond code” 
standard(s) in step with 
mandatory standards in 
2011 and 2014 

 Fine-tune and revise the 
trajectory based on the 
changing energy efficiency 
state-of-the-art 

 Progressively make energy 
efficiency advances 
permanent by raising Title 
24 mandatory standards in 
2017 and to ZNE by 2020 
consistent with the 
trajectory 

 Progressively advance Title 
24 voluntary, “beyond code” 
standard(s) in step with 
mandatory standards in 
2017 and 2020 

1-3:  Coordinate and 
Support “Reach” Building 
Standards  

Energy 
Commission 
Utilities 
Local 
governments 
California Building 
Standards 
Commission 
Building Industry 

 Identify and resolve 
conflicts or 
inconsistencies between 
Title 24 and local “green” 
building ordinances or 
other standards 

 Establish policies and 
procedures for statewide 
coordination of local 
building standards that 
are acceptable to local 
governments 

 Provide technical support 
for the development and 
implementation of reach 
standards through 
partnerships with local 
governments 

 Monitor success of 
coordination and 
resolve new issues as 
they arise  

 Monitor success of 
coordination and resolve 
new issues as they arise 

1-4: Develop innovative 
financing programs for the 
construction of energy 
efficient homes 

Finance Task 
Force 
Financial 
institutions 
Building Industry 
Utilities 
 

 Convene a task force of 
financial experts to 
develop attractive 
financial products for 
energy efficiency homes. 

 Implement Options   

 Ongoing expansion of 
these options. 

 Ongoing expansion of these 
options. 
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Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid-Term 
2012 − 2015 

Long Term 
2016 − 2020 

1-5: Encourage local, 
regional, and statewide 
leadership groups to 
support pilots and foster 
communication among 
pioneering homeowners 
and builders 

Local 
Governments 
Homeowner 
groups 
Leading Builders 
Utilities 

 Develop network of 
building owners (home-
owners associations) and 
builders to help support 
the dissemination of 
information and develop 
peer-to-peer relationships  

 Ongoing  Ongoing 

 
 
 
Goal 2:  Transform home improvement markets to apply whole house energy solutions to existing 
homes.
 

The overall objective of Goal 2 is to reach all 
existing homes and maximize their energy 
efficiency potential through delivery of a 
comprehensive package of cost-effective, whole 
house energy efficiency retrofit measures—
including building shell upgrades, high-efficiency 
HVAC units, and emerging deep energy 
reduction initiatives— with comprehensive 
audits, installation services and attractive 
financing.  This can be achieved through parallel 
and coordinated initiatives among utility 
programs, private market actors, and state and 
local government policies.   

The IOUs currently offer a wide range of energy 
efficiency programs for existing homes, including 
audits, efficient appliance rebates, and 
consumer education.  This Plan envisions a 
refocusing of these programs to move from a 
“widget” based approach to a “whole house” 
approach to program delivery to offer 
comprehensive packages of audits, demand 
side management options and tools, rebates 
and financing options, and installation services.  

A similar approach must be developed for multi-
family housing, both condominiums and rentals.  
The key to this effort will be defining workable 
financing mechanisms that allow energy bill 
savings from improvements occurring in the 
individual units to offset the up-front capital costs 
typically paid by building owners and 
homeowners associations.  These mechanisms 
also must allow repayment of energy 
improvements from successor occupants so that 
turnover does not dissuade taking action.  With 
such financing mechanisms, it should be 

possible for multi-family housing to take fuller 
advantage of both private energy services and 
utility programs and incentives.  Since many 
lower-income households live in multi-family 
housing, they can be served via the strategies 
targeting low income households discussed later 
in this Chapter. 

It is also essential that market actors, once 
aware of efficiency opportunities at hand, have 
access to suitable financing mechanisms for 
whole house measures. The Finance Task 
Force referenced in the ZNE discussion above, 
will focus on effective financing tools especially 
suited for whole house retrofit measures.  

While many residential building retrofit measures 
have unacceptably long customer payback 
periods based on energy prices alone, they can 
find market acceptance and leverage private 
sector investment based on attributes other than 
energy savings (e.g. comfort and noise 
reduction). Financing mechanisms for whole 
house measures will also improve customer 
affordability and thus may increase market 
acceptance. In the future, the increased value of 
GHG reductions may also improve the 
economics of such measures. These issues 
should be considered in updating the 
methodology for calculating program or portfolio 
cost-effectiveness. 

A key driver for the success of this Goal is to 
create market demand for efficient homes by 
increasing awareness of, and information on, 
energy efficiency.  In the near term, the Energy 
Commission will adopt its Home Energy Rating 
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System (HERS) standards for existing homes by 
the end of 2008.  In cooperation with the Energy 
Commission, the IOUs will begin voluntary pilot 
programs to implement the HERS system and to 
encourage local governments to adopt 
residential energy conservation ordinances for 
energy ratings at the time of sale.  In the longer-
term, additional mechanisms might include 
community initiatives to reduce the “carbon 
footprint” of homes or neighborhoods, or 
promoting inclusion of home energy ratings in 
real estate sales listing information. 

To achieve both widespread and deep levels of 
energy efficiency throughout the existing 
housing stock will require local government 
leadership.  Individual local governments can 
adopt residential energy conservation 
ordinances (RECOs) for energy ratings and 
possible improvements at the time of sale.  
Utility programs can partner with these 
governments to provide supporting information 
on ratings systems, cost-effective measures and 
related implementation issues.   

In addition, many actors must work together to 
ensure building code compliance. Strengthening 
building codes without improving local on-the-
ground compliance leads to illusory progress. 
Concerns have arisen regarding whether HVAC 

compliance issues already undermine the 
effectiveness of Title 24 standards, and 
increasing the stringency and coverage of state 
standards is likely to add to these issues. The 
reasons behind compliance issues vary with 
jurisdiction and may include conflicts between 
state and local priorities, local government  
budget limitations, and market disincentives for 
contractors to comply.  

The CPUC and utilities should coordinate with 
the Energy Commission and local governments 
to identify barriers to aggressive enforcement of 
state building standards and to develop effective 
plans for overcoming these barriers.  An 
objective of these plans should be to leverage 
state and local resources to improve 
compliance.  City and county building officials, 
for instance, are responsible for the vast majority 
of Title 24 enforcement, and their statewide 
association, the California Association of Local 
Building Officials (CALBO) is one key source of 
perspective on what is and is not working as 
energy standards become more stringent.  

In order to ensure progress in implementing this 
Goal, a task force of key stakeholders should be 
convened to refine and oversee the strategies 
identified here. 
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Goal 2: Existing Homes 

Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

2-1: Deploy full-scale 
Whole house 
programs.   

Utilities 
Home 
improvement 
industry 

   Implement pilot home retrofit 
programs with effective integration 
and delivery of comprehensive 
demand-side options including 
energy efficiency, demand response 
and renewable energy measures in 
specific locations to prove 
technologies for next generation of 
lower energy homes in various 
climate zones 

 Monitor performance of 
selected lower energy 
homes. Design implement, 
monitor and continuously 
improve full-scale programs 
for whole house energy 
efficiency and renewable 
energy retrofits 

By 2020: 
 25% of existing homes have a 

70% decrease in purchased 
energy from 2008 levels 

 75% of existing homes have a  
30% decrease in purchased 
energy from 2008 levels  

 100% of existing multi-family 
homes have a 40% decrease 
in purchased energy from 2008 
levels   

2-2: Promote 
effective decision- 
making to create 
widespread demand 
for energy efficiency 
measures 

Utilities 
Home 
improvement 
industry 
Real estate 
industry assns 
Local 
governments 
 

   Complete initial market research to 
determine homeowner “decision 
triggers” to improving home energy 
efficiency, including an assessment 
of the impact of EE or carbon 
labeling 

 Follow-up market research 
 

 Follow-up market research 
 

   Develop, launch, monitor and 
continuously improve campaigns to 
raise demand for lower energy 
homes, including home energy or 
carbon labeling programs 

   Actively support local governments 
considering RECOs to improve the 
energy performance of existing 
homes at time of sale or during 
major renovations 

   Develop and implement home rating 
system pilot projects based on the 
Energy Commission HERS program 

 Continuously improve 
campaigns to raise demand 
for lower energy homes, 
including home labeling 
programs 

 

 Continuously improve 
campaigns to raise demand for 
lower energy homes, including 
home labeling programs 

 

2-3: Manage 
research into 
new/advanced cost-
effective innovations 
to reduce energy use 
in existing homes 

Energy 
Commission 
DOE/National 
labs 
Utilities 
 
 

   Gather and disseminate information 
on advanced retrofits.  

 Advance technological innovation 
through collaboration of Energy 
Commission PIER and Emerging 
Technologies Programs, Utilities and 
other appropriate organizations.  

  Promote commercialization of home 
energy management tools including 
AMI-based monitoring and display 
tools 

 Ongoing 
 

 Ongoing 
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Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

2-4  Develop 
financial products 
and programs such 
as on-bill financing to 
encourage demand 
for energy efficiency 
building products, 
homes systems, and 
appliances 

Finance Task 
Force 
Financial 
institutions 
Contractors 
Local 
Government 
Utilities 
 
 

 Develop partnerships for innovative 
financing programs, such as 
performance contracts and City of 
Berkeley’s solar and EE property 
loans 

 Investigate the feasibility of on-bill 
financing and other lending products. 

 Convene Task force on Financing with 
attention to issues of multi-family 
housing and paying for actions with 
longer-term paybacks 

 Design implement, monitor 
and continuously improve 
financial products and 
programs for whole house 
energy efficiency and 
renewable energy retrofits 

 Design implement, monitor and 
continuously improve financial 
products and programs for whole 
house energy efficiency and 
renewable energy retrofits 

2-5: Increase Title 24 
compliance through 
specific measures 
leading to aggressive 
statewide 
enforcement 

Energy 
Commission 
State 
Contractor 
Licensing 
Board 
Utilities 
Local 
Governments 
CALBO 
California BSC  
 

 Identify the barriers to compliance and 
develop a compliance plan to 
implement remedial measures, 
including legislation if necessary. 

 Leverage the compliance plan 
measures to support enforcement of 
local energy efficiency codes and 
standards. Identify opportunities for 
leveraging Title 24 and local codes 
enforcement 

 Develop program models that require 
proof of code compliance as a 
condition of receiving rebates or 
financing 

 80% of transactions that 
trigger Title 24 requirements 
will comply with all applicable 
requirements.  

 Monitor success or failure of 
leveraging and pursue 
additional actions to achieve 
success as necessary 

 Monitor success or failure of 
leveraging and pursue additional 
actions to achieve success as 
necessary 

 

Goal 3: Develop comprehensive, innovative initiatives to reverse the growth of plug load energy 
consumption through technological and behavioral solutions. 
 

Plug loads are a complex, rapidly growing driver 
of electricity consumption, which currently 
account for at least 10-15 percent of overall 
household energy use.35 The loads range from 
the ubiquitous energy thief transformers on 
almost every electronic appliance to home 
offices and the 1+ kW home entertainment 
centers growing in popularity. Potential savings 
from this plug load strategy could be 200 MW by 
2011, with larger potential savings in the future.    

Reduce plug loads will require changes in 
consumer purchasing patterns, research to 
develop smarter products, commercialization 
support for such products in terms of upstream 
rebates and incentives, and stimulation of 
customer demand through informational 
initiatives including unbiased  and ubiquitous 
labeling. Ultimately, these savings will need to 
be locked in by raising state and federal 
standards. 
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Goal 3: Reduce Plug Loads 
Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

3-1 Drive continual 
advances in 
residential energy 
usage, including 
plug loads, home 
energy 
management 
systems, and 
appliances 
 

Energy 
Commission 
(PIER)  
Utilities 
LBNL 
Appliance 
manufacturers 
Retailers 

 Work with research 
organizations to develop 
smarter products with lower 
energy requirements.  

 Work with manufacturers to 
raise product energy efficiency, 
both when in use and when in 
standby mode 

 10% reduction in plug 
loads  

 25% reduction in plug 
loads 

3-2  In coordination 
with Strategy 2-2 
above, develop 
public awareness of 
and demand for 
highly efficient 
products 

Utilities 
Manufacturers 
retailers 
Local 
Government 
Consumer 
information 
outlets 

 Complete initial market 
research including identification 
of customer decision triggers 
for choosing highly energy 
efficient devices. 

 Implement public awareness 
and information campaign to 
promote purchase of more 
efficient products and create 
behavioral changes in the way 
products are perceived, used, 
and managed   

 Follow-up market 
research  

 Follow-up market 
research 

3-3: Create demand 
for such products 
through market 
transformation 
activities 

Utilities 
Industry 
partners 

 Deploy package of rebates, 
incentives and voluntary 
industry agreements to bring 
significant numbers of the best 
current technologies for 
managing plug loads (e.g., 
smart power strips and 
informative visual displays) to 
market    

 Promote unbiased labels and 
Web sites (Consumer Reports 
approach) 

 Ongoing  Ongoing 

3-4: Continuously 
strengthen 
standards, including 
the expansion of 
both Title 24 and 20 
to codify advances 
in plug load 
management 

Energy 
Commission 
Utilities 

 Continuously incorporate gains 
in efficiency in the appliance 
standards 

 Continuously 
incorporate gains in 
efficiency in the 
appliance standards 

 Continuously incorporate 
gains in efficiency in the 
appliance standards 
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2.2 LOW INCOME RESIDENTIAL SEGMENT  

2.2.1 VISION 

By 2020, 100 percent of eligible and willing customers will have received all cost-effective Low 
Income Energy Efficiency measures.   

2.2.2  PROFILE 
California’s Low Income Energy Efficiency 
(LIEE) programs provide no-cost energy 
efficiency and appliance testing and repair 
measures to qualified low income customers in 
rental and customer-owned residences.  The 
complementary objectives of the LIEE programs 
are to provide an energy resource for California 
and to produce energy savings, while reducing 
low-income customer bills.  Customers 
qualifying for LIEE programs represent up to 30 
percent of the IOUs’ residential customers—or 
about 3.8 million households.  In the past ten 
years, LIEE programs have provided about 1.6 
million low-income households a range of 
energy-related services including home 
weatherization, refrigerator replacement, repair 
and replacement of heating and air conditioning 
equipment, and CFL distribution.  

    

Although a large number of homes have 
benefitted from measures under the LIEE 
programs over the past 10 years, more than 50 
percent of low income residences have yet to 
receive energy efficiency upgrades.   The 

Commission has called upon the IOUs for a 
fresh look at LIEE programs to provide an 
expanded role for LIEE programs as a California 
energy resource, working in concert with other 
efforts to address climate change and meeting 
the needs of more low-income customers.  In 
particular, the Commission has adopted a 
Big/Bold Strategy to provide all eligible and 
willing low income customers the opportunity to 
participate in the LIEE programs and to offer 
cost-effective and quality-of-life improving 
energy efficiency measures in their residences 
by 2020.   

During the initial years of this Plan, the IOUs will 
focus their efforts on developing a more effective 
outreach program using segmentation 
techniques to identify target groups within the 
low income populations.  In order to serve these 
additional households, the IOUs will design 
programs to be more administratively and 
operationally efficient.  In the near term, the 
IOUs will develop partnerships with community 
organizations and local governments to leverage 
existing services and tools. 

2.2.3   GOALS 
This Plan contains two goals to achieve the LIEE vision: 

 

Goal Goal Results 
1. By 2020, all eligible customers will be given the 

opportunity to participate in the LIEE program. 

¨ 

Marketing, Education and Outreach programs will be highly 
successful and the number of eligible households in 
California receiving LIEE services will increase. 

LIEE customers will be educated on the benefits of energy 
efficiency and conservation behaviors.  

A trained LIEE workforce will accommodate future job 
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demand and educate their communities. 

2.  The LIEE programs will be an energy resource by 
delivering increasingly cost-effective and longer-term 
savings. 

¨ Other state, federal and local programs will be leveraged to 
streamline and improve customer identification and program 
delivery. 

LIEE programs will be integrated with core energy efficiency 
programs to achieve economies of scale. 

Participants will receive comprehensive energy efficiency 
services that produce long-term energy savings for the state, 
while reducing low-income customers’ bills and improving 
their quality of life.  

 

 

2.2.4   STRATEGIES 
The market transformation envisioned for the 
LIEE sector involves changing both the delivery 
of products and services and the behaviors that 
low income energy consumers rely on to use 
energy efficiently.  

The LIEE Goals require leadership from the Low 
Income Oversight Board and the IOUs working 
in partnership with community-based 
organizations, contractors, educational and 
training institutions, and local, state and federal 
agencies that also serve the low income 
community. 

 

2.2.5   IMPLEMENTATION PLAN 
Goal 1: By 2020, all eligible customers will be given the opportunity to participate in the LIEE 
program. 
 

California and the IOUs will approach this Goal 
through two broad efforts: Marketing, Education, 
and Outreach (ME&O) and Workforce Education 
and Training (WE&T).  These broader efforts will 
encompass current activities as a foundation, 
but will expand to newer, more creative efforts.  
ME&O efforts will be improved through the 
statewide collaborative and integrated approach 
as discussed in the ME&O Chapter.  As part of 
the overall ME&O program, additional efforts 
specifically designed for the low income 
community will be implemented.  The IOUs will 
target outreach efforts based on four customer 
profile segments: geography, demographic 
description (e.g., language preference), social 
networks; and level of energy use. Though this 
list of factors may expand over time, it 
represents an extension of current approaches 

and areas scheduled to be further developed in 
the IOUs’ 2009-2011 programs.  

Second, the IOUs will focus on improving 
delivery methods so that all willing and eligible 
customers can be reached by 2020.  The 
segmentation approach discussed earlier will 
improve the efficiency of delivery by identifying 
geographic and social concentrations of 
customers to achieve economies in delivery, 
material purchasing and resources.  It also 
promotes effective use of low-income service 
providers, including community-based 
organizations and other qualified agencies.  The 
segmentation or tiered approach will enable the 
IOUs to offer more households measures more 
efficiently. 
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The expanded LIEE programs will require 
additional trained professionals. Training efforts 
for the LIEE program are addressed by the 
strategies described in the WE&T Chapter of the 
Plan, including incorporating the needs of the 
LIEE programs into the needs assessment.  The 
needs assessment will include the development 
of LIEE job definitions, inform a LIEE Training 
Roadmap, and ensure trained resources are 

available to deliver LIEE services. To promote 
substantial growth in a trained LIEE workforce, 
the IOUs will integrate LIEE program installation 
training with other energy efficiency training. 
This integration will enable a wider network of 
providers to provide for LIEE services and 
provide those trained in LIEE access to other 
energy service opportunities.  

 

Goal 1: Improve Customer Outreach 
Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

1.1: Strengthen LIEE 
outreach using 
segmentation 
analysis and social 
marketing tools 

IOUs 
Low income 
customers 
LIOB 
Contractors 
Community Based 
Organizations 
(CBOs) 
ME&O Taskforce 
Local, state and 
federal agencies 

 Identify, implement and 
evaluate effective marketing, 
education and outreach 
methods for targeting low-
income customer segments  

 Use social marketing to 
effectively engage low 
income customers in 
program participation 

 Implement energy 
education designed to help 
customers understand and 
change behaviors in ways 
that support LIEE savings 

 Continue to assess 
and evaluate 
customer-behavior 
and energy savings; 
improve upon 
outreach to eligible 
communities 

1.2: Develop a 
recognizable and 
trustworthy 
Brand/Tagline for 
the LIEE programs 

IOUs 
Low Income 
customers 
LIOB 
Contractors 
 (CBOs) 
 

 Develop a statewide 
program name and 
description for LIEE which is 
coordinated with the ME&O 
efforts for energy efficiency, 
demand response and any 
other demand-side options 

 Implement branding. 

 Launch integrated 
EE/LIEE/DSM brand 

 Evaluate 
progress/refine 
strategy 

1.3:  Improve program 
delivery 

IOUs 
LIOB 
Low Income 
Customers 
CBOs 
Contractors 
Local, state and 
federal agencies 

 Use information from 
segmentation analysis to 
achieve efficiencies in 
program delivery. 

 Leverage with Local, state, 
and federal agencies as well 
as other organizations to 
increase seamless 
coordination, efficiency and 
enrollment 

 Ongoing  Ongoing 

1.4: Promote the growth 
of a trained LIEE 
workforce 

WE&T Task Force 
IOUs 
Low income 
customers 
LIOB 
Contractors 
CBOs 
Local 
Governments 

 Incorporate LIEE training 
needs into the Workforce 
Training needs assessment 

 Develop Training Roadmap 
which includes funding 
requirements and sources 
other than IOUs 

 Implement LIEE workforce 
education and training 

 

 Implement LIEE workforce 
education and training. 
 Coordinate resources for 
training related to LIEE 
program needs to ensure 
delivery of LIEE-trained 
resources to the program 

 Implement LIEE 
workforce education 
and training.  

 Coordinate LIEE 
workforce and 
service providers 
with broader market 
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Goal 2.  The LIEE programs will be an energy resource by delivering increasingly cost-effective 
and longer-term savings. 
 

Significant opportunities exist for increased 
collaboration between the IOUs and the state 
and federal agencies providing services to the 
low-income community.  In particular, data 
sharing with other state and federal agencies, 
and collaborating with community partners to 
leverage federal, state and local funds are 
critical in achieving this Goal. 

The IOUs currently have successful partnerships 
with low-income population assistance agencies, 
community based organizations, county 
agencies, and water districts. Over the longer-
term, utility efforts will increase the number of 
partnerships with additional resources and 
organizations.    

In addition to working with other local, state and 
federal agencies, the IOUs will focus on 
providing LIEE program measures and services 
that are cost-effective and emphasize long-term 
and enduring energy savings—for example, 
refrigerators, attic insulation, and other major 
appliance replacements. The LIEE program may 
also include measures that improve customers’ 
quality of life.   

The LIEE programs will also incorporate the 
most recent strategies and programs in the core 
residential sector energy efficiency and Demand 
Side Management (DSM) programs, including 
the energy efficiency mandates of the California 
Solar Initiative (CSI).   The IOUs will ensure that 
LIEE participants are made aware of core 
energy efficiency and demand response 
programs at the time of enrollment.  LIEE 
messaging and outreach will be integrated into 
energy efficiency marketing to provide 
information on energy efficiency and demand 
response programs to low-income customers.    

The LIEE programs will also receive the benefits 
of the core residential strategies on new and 
existing homes.  As new technologies are 
commercialized for reduced plug loads, energy 
management tools, and building materials, they 
will be incorporated into the programs offered to 
low income customers. As advanced meters are 
deployed, the LIEE programs will ensure that 
low income customers receive the benefits of 
energy management tools. As discussed above, 
the ZNE new residential homes goal will include 
affordable housing components.  

In some cases, strategies identified for the core 
residential sector will be modified for the LIEE 
context. For instance, while we have indicated a 
particular strategic direction for lighting 
programs in the core residential sector, it may 
be appropriate to take an alternative approach 
within LIEE programs, largely due to the high 
initial costs of CFLs and high-efficiency lighting 
technologies.  

The IOUs will focus on improving delivery 
methods so that all of these homes can be 
reached by 2020.  The segmentation outreach 
approach discussed earlier will improve the 
efficiency of delivery by identifying geographic 
and social concentrations of customers to 
achieve economies in delivery, material 
purchasing and resources.  It also promotes 
effective use of low-income customer service 
providers, including community-based 
organizations and other qualified agencies.  The 
segmentation or tiered approach will enable the 
IOUs to offer more households measures more 
efficiently.
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Goal 2: LIEE is an Energy Resource 

Implementation Plan and Timeline 
Strategies Non-CPUC 

Partners 
Near Term 

2009 – 2011 
Mid Term 

2012 − 2015 
Long Term 
2016 − 2020 

2.1: Increase 
collaboration and 
leveraging of 
other low-income 
programs and 
services 

IOUs 
LIOB  
CBOs 
Department of 
Community 
Services 
Local, state, 
and federal 
Government 
 

 Identify key areas where data 
sharing would be advantageous 
and seek legislative changes to 
ease data sharing between 
agencies 

 Develop partnerships to 
leverage resources available 
from local governments, federal, 
state, and private project 
funding sources 

 Continue to expand 
partnerships with 
stakeholders and seek new 
opportunities for data sharing  

 Continue to expand 
partnerships with 
stakeholders and 
seek new 
opportunities for data 
sharing 

2.2: Coordinate 
and communicate 
between LIEE, 
energy efficiency 
and DSM 
programs to 
achieve service 
offerings that are 
seamless for the 
customer 

IOUs 
LIOB 

 Ensure LIEE participants are 
aware of energy efficiency and 
DSM/EE programs 

 Coordinate with CSI programs 
to provide LIEE program 
services in qualified low income 
housing for both single family 
and multi-family CSI programs.  

 Coordinate AMI delivery and 
LIEE Programs 

 Continually reevaluate and 
update programs to take 
advantage of new 
technologies 

 Explore in-home displays; 
home area networks and/or 
“pay-as-you-go” technology to 
assist low income customers 
manage their use 

 Continually reevaluate 
and update programs 
to take advantage of 
new technologies 

 
 

2.3: Provide low 
income customers 
with measures 
that result in the 
most savings in 
the LIEE program 

IOUs 
LIOB 

 Assess design of programs to 
ensure increasingly cost-
effective measures, while 
reducing low-income customers’ 
bills and improving quality of life  

 Continue to include measures 
that provide long term energy 
savings, such as refrigerators 

 Assess opportunities to 
incorporate new energy 
efficiency measures into the 
LIEE program, e.g., plug-load 
reduction, new HVAC 
technology 

 Continue to evaluate 

2.4: Identifying 
segmented 
concentrations of 
customers to 
improve delivery 

IOUs 
CBOs 
Local 
Governments 
 

 Identify and develop segmented 
approach to deliver services to 
households 

 Improve use of CBOs in 
delivering services. 

 Evaluate approach determine 
whether additional segments 
are needed 

 Continue to evaluate 
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Electric 
%

Cumulative 
Electric % Gas % Cumulative 

Gas %

End Use End Use
Lighting-inter & exter 34.5 34.5 Space Heating 36.4 36.4
Cooling 14.9 49.4 Water heating 31.8 68.2
Refrigeration 13.4 62.8 Cooking 22.6 90.8
Ventilation 11.9 74.7 Process 5.9 96.7
Office Equipment 7.1 81.8 Misc. 1.8 98.5

Facility Type Facility Type
Office 24.5 24.5 Restaurant 24.5 24.5
Retail 14.7 39.2 Health 13.7 38.2
Restaurant 8.9 48.1 Office 13.3 51.5
Food Store 8.8 56.9 School & College 11.1 62.6
School & College 8.8 65.7 Lodging 9.0 71.6
Health 6.8 72.5 Food Store 3.1 74.7
Lodging 4.9 77.4 Retail 2.5 77.2
Unrefrig warehouse 3.7 81.1 Unrefrig warehouse 1.3 78.5

Table 1 - Profile of Consumption by End Use and Major Facility Type *

* Source: California End Use Survey, 2006

3. COMMERCIAL SECTOR 
3.1    VISION 

Commercial buildings will be put on a path to zero net 
energy by 2030 for all new and a substantial proportion 
of existing buildings.   Innovative technologies and 
enhanced building design and operation practices will 
dramatically grow in use in the coming years through a 
combination of comprehensive whole building 
programs, technology development, market pull, 
professional education, targeted financing and 
incentives, and codes and standards. 

 

3.2     PROFILE 
Commercial buildings consume more electricity 
than any other end-use sector in California. The 
sector’s 5 billion-plus square feet of space is 
very diverse—not only office buildings but 
stores, restaurants, warehouses, schools, 
hospitals, public buildings and facilities36, and 
others—in aggregate accounting for 38 percent 
of the state’s power use and over 25 percent of 
natural gas consumption. Four electric end uses 
(lighting, cooling, refrigeration, and ventilation) 
account for 75 percent of all commercial electric 
use, while just three (space heating, water 

heating, and cooking) account for over 90 
percent of gas use. These end uses command 
attention for energy efficiency savings 
strategies.  

In terms of the electricity use by the various 
commercial building types, office buildings are 
the largest, accounting for nearly 25 percent. 
Restaurants have a comparable share among 
gas consumers. Offices, restaurants, and 
schools and colleges are in the top five facility 
types for both fuel types.  

 

The following chart provides a snapshot 
of dominant energy end uses for 
buildings in California by building type 
and energy end use category for 2006: 
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Commensurate with the energy demand from 
the commercial sector, the 2006-2008 IOU 
energy efficiency programs for commercial 
building retrofits is approximately one third of the 
total budget, exceeding $1 billion dollars over 
the three year period.  The IOUs also offer a 
“Savings by Design” program for new 
construction, which provides incentives to 
owners and design teams to incorporate efficient 
systems into building design or to develop 
projects that go beyond Title 24 standards using 
a whole building approach.   

For 2009-2011, this Plan envisions an increased 
emphasis on programs to exceed Title 24 
standards with the ultimate goal of building 
codes and standards that require zero net 
energy (ZNE) new construction and retrofits by 
2030.  

Achieving the transformational vision and goals 
established for the commercial sector will 
involve changing energy user behaviors and the 
supply chain of services and products that 
commercial end-users rely on to efficiently use 
energy as well as continual updating of codes 
and standards.

3.3    GOALS  
The following goals will spur actions to transform the energy patterns of California’s largest energy-
consuming sector—its commercial buildings.  

 

Goal Goal Results 
1.  New construction will increasingly embrace zero net 

energy performance (including clean, distributed 
generation), reaching 100% penetration of new starts 
in 2030. 

¨ An increasing percentage of the 50-120 million sq.ft. per year 
of new commercial construction will be progressively more 
efficient and all new construction will be zero net energy by 
2030. 

2.  50% of existing buildings will be equivalent to zero net 
energy buildings by 2030 through achievement of deep 
levels of energy efficiency and clean distributed 
generation. 

¨ 250 million square feet (1/20th of existing space) per year 
through 2030 reach deep levels of energy efficiency 
improvements and clean, distributed generation through 
whole building approaches.  

 

3.4   STRATEGIES 
Three interrelated and comprehensive strategies will be employed to reach the goals for energy efficiency 
in new and existing commercial buildings: 

1. Codes and Standards:  Adopt aggressive 
and progressive minimum energy codes and 
standards for buildings and plug loads, effective 
code compliance and enforcement, and parallel, 
tiered voluntary energy efficiency standards.  

2. Access to Information:  Align commercial 
building benchmarking, advanced metering 
infrastructure, energy and carbon labeling, and 
operations and maintenance practices to 
increase energy efficiency. 

3. Financing:  Target financing and incentives 
to support meeting commercial sector goals.  
Meeting the challenge of reaching ZNE levels, 
for a substantial fraction of the new and existing 
commercial building stock, will likely require 
increased availability and use of innovative and 
expanded financing and financial incentives, 
especially approaches to resolve the “principal 
agent” problem, when economic motivation is 
split between owners and tenants. 
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These primary strategies will be supported by three enabling strategies: 

1. Promote integrated design knowledge as the 
basis for commercial building design, 
construction, renovations and occupancy. 

2. Support targeted research and development 
and promotion of emerging technologies. 

3. Offer integrated program delivery of DSM 
retrofit solutions.

________________________________________________

This Plan envisions that the building industry 
(including developers, construction firms, 
building owners, tenants, building managers, 
contractors and others), the CPUC, Energy 
Commission, architectural and engineering 
(A&E) firms, and utilities embrace the vision 
statement and goals as the basis for long-term 
strategic planning and actions, assuring other 
market participants of their commitments 
through 2030.  As a result, demand within 
building space markets will provide demand 
“pull” alongside both codes and standards and 
market supply “push” for ZNE and ultra-low 
energy buildings. 

One promising approach for commercial 
buildings is a progressive set of building codes 
and standards that steadily tightens over the 
coming years and is directly linked to one or two 
tiers of voluntary higher standards, in the 
“bronze-silver-gold” approach described in the 
Residential Sector Chapter. These voluntary 
higher standards (also known as “beyond” or 
“reach” codes) will be the leading edge that 
serves to prove and improve the efficacy and 
cost-effectiveness of advanced products and 
practices.  This Plan anticipates that the IOUs, in 
cooperation with the building industry and local 
governments, will continue to play a critical role 
in providing technical support for developing 
these voluntary standards and the progressively 
higher mandatory standards.  

Commercial building market actors tend to follow 
the industry leaders. Corporate champions and 

state and local government leaders can set the 
direction and pace using the voluntary higher 
standards.  The voluntary tiers should be the 
common reference points for utility incentives, 
local government ordinances, recognition given 
to highly efficient buildings, and other policy and 
market-based drivers that go beyond the 
minimum code to pull up new construction and 
renovation.  

A second key approach is to call upon building 
energy and carbon benchmarking and labeling 
to inform building owners, tenants, and 
prospective buyers about the relative efficiency, 
operating costs, and carbon footprint of buildings 
and leased space.  This information can help 
drive a competitive market demand for greener, 
more efficient buildings – both new construction 
as well as improvements to existing structures.  

The Finance Task Force mentioned in the 
Residential Chapter above, will be critical to 
identifying existing and additional means to 
attracting greater participation of capital markets 
in funding efficiency transactions and innovative 
and effective financing tools especially suited for 
ZNE and ultra low-energy commercial buildings. 
This effort comes at a critical period in the 
development of California’s AB 32 
implementation process, which has identified 
building efficiency as a sizeable source of GHG 
reductions.  The Task Force should investigate 
methods to leverage the value of carbon 
reductions from energy efficiency to finance 
implementation of energy efficiency in buildings. 

3.5  IMPLEMENTATION PLAN 
Goal 1: New construction will increasingly embrace zero net energy performance (including 
clean, distributed generation), reaching 100 percent penetration of new starts in 2030. 
 
The CPUC and the Energy Commission have 
adopted the goal of all new commercial buildings 

constructed to ZNE levels by 2030.   This 
BBEES is based on the Architecture 2030’s 
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2030° Challenge, a global initiative to have all 
new buildings and major renovations reduce 
their carbon emissions by 50 percent by 2010, 
and then increasing new buildings’ performance 
to be carbon neutral by 2030.   A consortium of 
groups including the AIA, the American Society 
of Heating, Refrigeration, and Air Conditioning 
Engineers (ASHRAE), the US Green Buildings 
Council (USGBC), and the Alliance to Save 
Energy (ASE) have initiated the Commercial 
Building Initiative which is working to develop a 
framework and strategy for the 2030 Challenge 
goal.37    

In August 2008, DOE launched the ZNE 
Commercial Building Initiative (CBI) which aims 
to develop marketable ZNE commercial 
buildings by 2025. To help with the CBI, DOE 
has formed the National Laboratory 
Collaborative on Building Technologies 
(NLCBT), which will allow DOE and five of its 
national laboratories to work closely on the 
research, validation, and commercialization 
priorities that are critical to the success of ZNE 
buildings.38 

 

The follow actions are necessary to implement the ZNE goal: 

 
� As with the Residential ZNE goal, new 

construction design, products, 
materials, and operations innovations 
must be developed and implemented.  
California’s Title 24 should be 
broadened to address as many energy 
end uses as possible, especially plug 
loads; metering and data management; 
automated diagnostic systems; and 
sub-metering for tenant-occupied 
space. These innovations also can 
quickly transfer to the existing building 
market, especially for those undergoing 
occupancy turn-over renovations or 
improvements. This effort should be led 
by the Energy Commission with 
significant support from the utilities, the 
Building Standards Commission (BSC), 
the construction and building design 
industry, and manufacturers. 

� The ZNE goal must promote an 
integrated design strategy.  Integrated 
design brings together all relevant 
players at the start of a building project 
to comprehensively analyze and 
optimize energy strategies to deliver 
energy-efficient, high performance 
buildings and renovations, at little or no 
additional cost to the building owner.  
Integrated design can go beyond 
individual buildings and consider 
community-level energy and carbon 
impacts.  Led by the utilities’ energy 
efficiency programs, the Energy 
Commission and the BSC, in 
partnership with the AIA, ASHRAE, 
USGBC, the California Architects 

Board, and construction and 
development organizations, should 
promote the use of building 
commissioning, retro-commissioning, 
and ongoing building measurement and 
verification to validate the building 
performance goals of integrated design 
teams. 

� California’s “Path to Zero” campaign 
and associated task force described in 
the Residential Chapter will lend real-
world experience and data on emerging 
technologies, practices, and designs to 
deliver zero net and ultra-low energy 
commercial buildings. 

� Financial tools supporting Commercial 
ZNE investments will be essential. The 
Finance Task Force discussed in the 
Residential Chapter will also focus on 
solutions for the commercial sector. 
These include appraisal, insurance, 
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and operations pass-through 
mechanisms that reflect lower 
operating costs, higher property values, 

and substantial non-energy occupancy 
benefits from green buildings.  

 

Goal 1: ZNE Commercial Buildings 
Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 2021 − 2030 

1-1: Establish a long-
term progressive 
path of higher 
minimum codes and 
standards ending 
with ZNE codes and 
standards for all new 
buildings by 2030 

Energy 
Commission 
Utilities 
BSC 
A&E firms 
Building 
industry 

 Establish one- or two-tiered 
voluntary EE standards, 
coordinated with green 
building rating systems. 

 Align Title 24 targets with 
goals of AB 32 and carbon 
reduction 

 Develop/adopt process 
to adjust the code on a 
triennial schedule on a 
“fixed” trajectory 

 RD&D 
 Title 24 

updates  

 RD&D 
 Title 24 

updates  

1-2: Expand Titles 20 
and 24 to address all 
significant energy 
end uses 

Energy 
Commission 
Utilities 
Building 
industry 
BCS 

 Develop and adopt broader 
codes and standards for plug 
loads, such as copy machines, 
printers, battery chargers, 
televisions 

 Expand Title 24 to include 
whole building approaches 
including metering and data 
management; automated 
diagnostic systems; and sub-
metering for tenant-occupied 
space 

 Adopt progressive codes and 
standards for high 
performance commercial 
lighting applications. 

 

 Develop and adopt 
broader codes and 
standards for plug 
loads and sub-metering 
and automated self 
diagnostic controls 

 Expand Title 20 and 
Title 24 to cover 
additional uses such as 
server farms, process 
loads and water use 

 Develop building 
standards to better 
integrate on-site clean 
distributed generation 

 Develop and 
adopt broader 
codes and 
standards for 
other end uses 
and devices 

 Develop and 
adopt broader 
codes and 
standards for 
other end uses 
and devices 

 

1-3 Establish a “Path 
to Zero” Campaign to 
create demand for 
high-efficiency 
buildings 

DOE and 
other ZNE 
efforts 
Building 
industries  
Building 
owners 
A&E firms  
Local and 
regional 
governments 
Utilities 

 Convene leading building 
industry associations to plan 
and conduct campaign 

 Organize forums to develop 
and exchange experience and 
data on emerging 
technologies, practices and 
designs that deliver ultra-low 
and ZNE buildings 

 

 Develop companion 
strategies to create 
demand in the 
marketplace for high-
scoring buildings 

 Stimulate rapid 
innovation toward ZNE 
among design, 
engineering, and 
construction 
professionals via 
competitions or other 
recognition 

 Continue and 
refine 
Campaign 

 Conduct 
expanded 
Campaign 

1-4: Develop 
innovative financial 
tools for ZNE and 
ultra-low energy new 
buildings 

Finance Task 
Force  
Financial and 
Investment 
community, 
Commercial 
developers 
and Trade 
groups 
Utilities 

 Develop and pilot innovative 
financial tools 

 Identify building performance 
metrics or documentation 
needed to inform building 
performance and valuation 

 Develop performance data 

 Disseminate 
performance 
information on new 
financing, insurance, 
and property valuation 
instruments to increase 
awareness and 
utilization within 
financial and real 
estate markets 
including 

 Expand 
Implementatio
n of innovative 
financing 
mechanisms 

 Promote 
benefits via 
benchmarks, 
labeling, and 
case studies 

 Ongoing 
expansion of 
most useful 
mechanisms 
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Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 2021 − 2030 

owners/investors.  
 Implement most 

effective funding 
mechanisms 

 
1-5: Create 
additional investment 
incentives and 
leverage other 
funding 

Finance Task 
Force 
Utilities 
Financial and 
Investment 
community 
Building trade 
groups 

 Investigate other funding 
support that might be offered 
such as local government 
“feebates” for EE/green 
construction, federal funding, 
federal or state tax incentives, 
GHG reduction benefits, e.g. 
via carbon offsets 

 Secure governmental 
support for most 
promising 
supplemental funds or 
investment support 

 

 Ongoing 
expansion of 
these options 

 Ongoing 
expansion of 
these options 

1-6: Develop a multi-
pronged approach to 
advance the practice 
of integrated design 

Integrated 
Design 
Working 
Group  
Utilities 
AIA 
CAB 
Architectural 
schools 
Building and 
Building 
products 
Industry 
ASHRAE 
USGBC 
 

 Promote ID development via 
Title 24 codes/ standards and 
market activities 

 Identify/develop tools and 
protocols from building 
commissioning, retro-
commissioning and building 
M&V to enable ID to be 
deployed. 

 Form partnerships with 
industry and 
architectural/engineering 
schools to promote the 
practice of and education in ID 

 Provide incentive credits for 
professionals who maintain 
their accreditation with ID 
training 

 Promote widespread 
adoption of tools and 
resources that enable 
ID 

 Create market demand 
for ID as a key strategy 
to comply with a vastly 
enhanced Title 24 

 Leverage competition 
between A/E firms to 
ramp up their ID 
expertise (similar to 
how LEED-AP has 
become de rigueur)  

 Implement an 
integrated design 
curricula 

 

 Ongoing 
curriculum 
enhancements 
to promote ID 

 Professional 
boards 
establish 
minimum 
guidelines for 
A/E and 
construction 
firms to require 
ID skills as a 
core 
competency 
among 
personnel 

 Demonstrate 
how ID, Cx, 
RCx, and Bldg 
M&V can 
produce GHG 
benefits 

 Ongoing 
expansion of 
these options 
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Goal 2:  50 percent of existing buildings will be retrofit to zero net energy by 2030 through 
achievement of deep levels of energy efficiency and with the addition of clean distributed 
generation.  
 

As discussed above, the commercial building 
industry tends to respond to industry leaders to 
set the path for action.  Therefore, it is critical to 
lead by example by making public, state-owned 
and leased buildings benchmarked, sub-
metered, and retro-commissioned and energy 
efficient.  In a 2004 Executive Order, Governor 
Schwarzenegger established the Green 
Buildings Initiative (GBI) which sets a goal of 
reducing energy use in state-owned buildings by 
20 percent by 2015 (from a 2003 baseline) and 
encourages the private commercial sector to set 
the same goal. The Green Action Team (GAT), 
established by the Order, has carried out efforts 
over the past three years to promote energy 
efficiency in state and commercial buildings.39  
Both the University of California and the 
California State University System have 
committed to sustainable energy goals for their 
campuses. 

Additionally, the state Architect in cooperation 
with the Office of Public School Construction is 
developing a "Grid Neutral by Design" program 
to encourage schools built and renovated with 
state funds to achieve higher levels of energy 
efficiency and produce as much energy as they 
use over the course of a year.  The Grid Neutral 
schools program will further encourage energy 
efficient public schools while providing additional 
opportunities to implement clean on-site 
generation as new schools are built and the 
existing schools are renovated. 40   

A wide range of local governments, 
corporations, and institutions, likewise have 
committed to attaining certification for energy 
efficiency (via US EPA’s EnergyStar building 
ratings) and/or the US Green Building Council’s 
LEED system for green buildings. California has 
by far more qualifying facilities in these 
programs than any other state.   

Goal 2 uses a combination of regulatory and 
market forces to enable owners and tenants to 
value the economic and environmental 

advantages of high-performing (existing) buildings, 
thereby creating a “market pull” for buildings that 
are energy efficient.    

Goal 2 will also leverage the progress made in 
mandatory and voluntary codes and standards 
developed for Goal 1, by lowering the renovation 
threshold at which minimum codes and standards 
are applied to an entire existing structure. This 
effort must be accompanied by appropriate 
financing tools and robust actions to improve and 
enforce compliance with existing codes for 
renovations and by including training of building 
managers and operators to ensure maximum 
efficiency from building systems.  As discussed in 
detail in Chapter 6, special attention must be 
placed on proper design and installation/repair of 
air conditioning systems.  

In 2005, the Energy Commission issued a report 
titled, Options for Energy Efficiency in Existing 
Buildings,41 which adopted two strategies for 
commercial buildings – benchmarking tools and 
retro-commissioning guidelines and 
implementation.   Elements of the benchmarking 
strategy are being implemented through AB 1103 
(Saldana, 2007) which requires benchmarking of 
the energy consumption of commercial buildings 
and disclosure to a prospective buyer, lessee, or 
lender.42 

The Energy Commission’s benchmarking and 
retro-commissioning strategies must be further 
implemented by actions to better align commercial 
building benchmarking, and operations and 
maintenance practices with labeling and financial 
incentives.  The IOUs will link their rebate 
programs to benchmarking to spur market demand 
for steadily improving benchmarks.   During the 
2009-2011 periods, the goal is to attain a 
benchmark score for specified buildings; starting in 
2012-2015, the goal is to attain a minimum Energy 
Star benchmark score.  In concert with 
benchmarking, strategies to increase the role of 
asset value ratings, similar to the Home Energy 
Rating System (HERS), provide a potent means to 
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making energy efficiency a key determinant in 
driving the commercial real estate market. 

The EPA Portfolio Manager's Energy Star 
benchmark rating system is a commonly-used 
and well-known benchmarking system well-
suited to major commercial building types such 
as offices and schools. California or EPA will 
need to develop other or expanded tools to rate 
remaining building types including through the 
use of asset ratings.  Also in the longer term, 
local governments could adopt ordinances to 
issue and renew building certificates of 
occupancy only for buildings meeting minimum 
energy benchmarks.   

The benchmarking and labeling mandates must 
evolve to include carbon footprint information. 
Although the US Green Building Council’s LEED 
rating system has become a de facto “green” 
label, it does not provide specific information on 
a building’s energy or carbon performance.  
Annual energy and carbon labels are needed for 
populated buildings to send signals to market 
players that actual (not just designed) building 
energy performance is of value in commercial 
building markets. Protocols for low-carbon and 

high-efficiency commercial building attributes will 
be needed to encourage owners and tenants to 
demand—and, in turn, markets to deliver—highly 
efficient buildings. 

The Energy Commission’s 2005 Existing Buildings 
Report identified development of retro-
commissioning guidelines by the Energy 
Commission as a key step in the strategy for 
existing buildings.  The Energy Commission 
should develop such guidelines in the near future. 
The IOUs should strengthen their existing retro-
commissioning efforts by using benchmarking 
information to strategically identify the best 
candidates for retro-commissioning and promote 
whole-building approaches and incentives.  
Collaboration must occur among the Energy 
Commission, CPUC, the building industry, and 
national laboratories to develop tools and 
strategies to further reduce energy consumption 
via information, behavioral strategies, 
commissioning and retro-commissioning, and 
operating practices. An effective communications 
strategy to make the business and environmental 
case for owners and tenants to demand high 
voluntary performance levels must also be 
delivered.  

 
Achieving the energy savings identified from codes and standards, benchmarking, and commissioning 
requires further action on three fronts.  
  

� First is to motivate owners and 
operators to undertake improvements. 
This will mean presenting compelling 
business cases to top decision-makers, 
while strengthening the skills and 
knowledge of building operators.  

 

� Second is to ensure access to financing 
mechanisms that effectively surmount 
capital limitations and cash flow 
requirements. This means attracting the 
interest of banking and capital 
industries to the magnitude of 
investment and borrowing needs, and 
identifying finance mechanisms that 
properly balance recovery of owner 
costs through rents, operating cost 
pass-throughs, or sales price premiums 
as occupants experience reduced utility 

bills, higher worker productivity, and 
other benefits.   

 

� Third is to facilitate the existence of 
knowledgeable energy management 
service providers that can conveniently 
arrange comprehensive improvements 
in buildings. This may require 
experimentation with incentives or new 
business model incubation to attract 
and reward those businesses willing to 
offer and arrange one-stop 
comprehensive energy management 
solutions that achieve deeper levels of 
savings than more typically obtained 
from the more specialized businesses 
primarily operating in energy service 
markets today.  
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Goal 2: Existing Buildings 

Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 2020-2030 

2-1: Lead by 
Example: 
state/local 
governments 
and major 
corporations 
commit to 
achieve energy 
efficiency, EE, 
(or green) 
targets in 
existing buildings  

State of 
California 
Green Action 
Team  
Local 
governments  
Building 
industry 
Building 
owners  
Business 
Community 
 

 Ensure all state-owned and 
leased buildings are 
benchmarked and retro-
commissioned by 2012 

 Conduct campaign to have 100 
local governments commit to 
the same target 

 Conduct campaign to have 500 
million sq. ft of commercial 
space where owners/tenants 
pledge to reach the same 
target by 2015 

 

 Require all public 
buildings receiving 
significant financial 
support from the state 
are benchmarked and 
retro-commissioned by 
2015 

 All state-owned and 
leased buildings (on 
average) reach Energy 
Star equivalent rating 
by 2015 

  100 local governments 
reach the Energy Star 
target by 2015. 

   500 million sq. ft of 
commercial space 
where owners/tenants 
reach the Energy Star 
target by 2015 

 250 local 
governments 
reach the 
Energy Star 
target by 2020 

 2 billion sq. ft. 
of commercial 
space reach 
the Energy 
Star target by 
2020 

 400 local 
governments 
reach the 
Energy Star 
target by 2030 

 4 billion sq. ft. 
of commercial 
space reach 
the Energy 
Star target by 
2030 

2-2: Lower the 
threshold for 
applying codes 
to existing 
buildings 

Energy 
Commission 
California 
Building 
Standards 
Commission 
Building  
industry  
Local 
governments 

 Adopt regulations to lower 
threshold applied to existing 
building renovations 

 Implement lower 
threshold for 
renovations 

 If necessary, 
adopt 
regulations to 
further lower 
threshold 
applied to 
existing 
building 
renovations 

 

2-3: Ensure 
compliance with 
minimum Title 24 
codes and 
standards for 
building 
renovations and 
expansion 

Energy 
Commission 
BSC  
Contractors 
State Licensing 
Board 
Professional 
licensing/ 
Registration 
agencies 
Local 
governments  
 

 Analyze and adopt best options 
to ensure compliance with 
minimum standards 

 Establish accepted certification 
methods for voluntary levels of 
high-performance buildings 

 15% of HVAC sales by 2015 
are for advanced air 
conditioning technologies 
optimized for climate variations 

 50% of HVAC 
installations comply 
with codes via permits 
by 2015 (See 
implementation details 
in Chapter 6, Goal 1) 

 By 2020, 90% 
of  HVAC 
systems are 
installed to 
code and 
optimally 
maintained for 
systems’ 
useful life 

 

2-4: Establish 
mandatory 
energy and 
carbon labeling 
and benchmarks 

Legislature 
Energy 
Commission 
Utilities 
Research 
institutions 
Building 
owners 
and operators 
Industry 
stakeholders 
state agencies 

 Mandate benchmarking for all 
commercial buildings, triggered 
by changes in building 
ownership, financing or tenancy 

 Develop or approve protocols 
for benchmarking and 
compliance options 

 Incorporate carbon footprint 
into labeling 

 Link IOU and other incentives 
to benchmarks 

 Implement mandatory 
energy and carbon 
labeling and 
benchmarks 

 Promote national 
labeling and 
benchmarking 
standards and 
protocols 

 Develop minimum 
levels of benchmarks 
to maintain future 
certificates of 
occupancy 

 Require 
minimum 
levels of 
benchmarks to 
maintain future 
certificates of 
occupancy 

 Establish 
change of 
ownership as a 
trigger for 
updated 
benchmarking 
requirements 

 Establish 
change in 
tenancy/lease 
as a trigger for 
updated 
benchmarking 
requirements 
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Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 2020-2030 

2-5: Develop 
tools and 
strategies to use 
information and 
behavioral 
strategies, 
commissioning, 
and training to 
reduce energy 
consumption in 
commercial 
buildings 

Building 
Industry 
Energy 
Commission 
Utilities 
Research 
Institutions 
 

 Identify new or improved tools 
and strategies that apply 
information and behavioral 
strategies, including 
presentation of economic, 
comfort and productivity cases 
to owners, occupants, and 
appraisers 

 Strengthen tools and practices 
for building commissioning 

 Strengthen Building Operator 
Certification (BOC) training for 
commissioning 

 Quantify and document 
business case for EE 
commissioning and 
operation and 
maintenance (O&M 
activities 

 Use business 
case to 
expand BOC 
programs to 
an increased 
portion of 
commercial 
buildings  

 

2-6: Develop 
effective financial 
tools for EE 
improvements to 
existing buildings 

Finance Task 
Force  
Utilities 
Financial and 
Investment 
community 
Building 
owners and 
operators 
Real estate 
trade 
organizations 
Local 
Governments 

 Quantify magnitude of building 
investment needed in 
California to meet long-term 
EE goals, and identify 
business-types expected to 
benefit from EE investments 

 Build and quantify strong 
business case for DSM/GHG 
reduction. 

 Identify tools, instruments, and 
information necessary to 
attract capital to EE 

 Explore changes to standard 
lease terms to address 
perceived tenant/owner “split 
incentives” issue 

 Explore expanding on-bill 
financing offerings to other 
DSM programs 

 Roll out new 
instruments 

 Evaluate instruments 
and cash flow of 
transactions. Promote 
success stories 

 Refine or develop 
most effective EE 
financial instruments 
and business capital 
investment paths 

 Evaluate 
instruments 
and cash flow 
of 
transactions. 
Promote 
success 
stories 

 Refine or 
develop most 
effective EE 
financing 
instruments 
and business 
capital 
investment 
paths 

2-7: Develop 
business models 
and supplier 
infrastructure to 
deliver integrated 
and  
comprehensive 
“one-stop” 
energy 
management 
solutions 

Utilities Energy 
Service 
Companies 
(ESCOs) DSM 
and solar 
service 
providers 
venture capital 
firms Local 
Governments  

 Initiate utility incentive pilots 
that test the viability of 
integrated DSM service 
delivery models (ESCOs, 
aggregators, etc.) 

 Explore other mechanisms to 
more highly reward 
comprehensive energy 
management retrofits, e.g. 
premium incentives for 
measured performance, local 
government permits incentives, 
insurance discounts, etc. 

 Identify and promote to 
venture capital and 
investment circles 
business model 
barriers and 
opportunities for 
scalable integrated 
business models 

Apply branding, 
certification, 
marketing, or 
incentive 
strategies that 
best delivery one-
stop 
comprehensive 
DSM services 

 Refine most 
effective 
integrated 
onestop 
delivery 
models 

2.8. Improve 
utilization of plug 
load 
technologies 
within the 
commercial 
sector 

Utilities 
Industry 
Partners 

 Test and deploy package of 
rebates, incentives and 
voluntary industry agreements 
to bring significant numbers of 
the best available technologies 
for managing plug loads within 
the commercial sector 

 Incorporate most 
effective approaches 
and technologies into 
building codes and 
state/federal 
equipment standards 

 Promote best 
practices and 
fully 
incorporate 
into 
benchmarking 
and labeling 
systems 

 Refine and 
pursue most 
promising new 
approaches 

 

 

Additional Documentation Attachment to Comment 2-F1 
Attachment H



 

  INDUSTRIAL SECTOR  SECTION 4 – PAGE  38  

 
4. INDUSTRIAL SECTOR  
4.1   VISION 
California industry will be vibrant, profitable 
and exceed national benchmarks for energy 
efficiency and resource management. 

 

 

 

 

 

4.2   PROFILE 
California’s industrial sector is both a major driver of California’s economy and a major consumer of 
energy: 

 

Contribution of the Industrial Sector (% of total in CA) 

Electricity use 16 

Natural gas use43 33 

Energy use44 22 

End use CO2 emissions45 20 

 

The treatment, distribution, and use of water in California’s industrial sector contributes an additional  
3 percent of California’s electricity use and 14 percent of its non-power plant natural gas.46   

Energy consumption in the industrial sector is distributed across a variety of distinct industries and 
processes.  As shown below, the largest industrial users of electricity in California are food processing 
and electronics, although a number of other sectors have also reached significant use levels. 
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The largest user of natural gas is petroleum sector, with about half going to feedstocks, followed by food 
processing. 
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Source: KEMA 2006, California Industrial Existing Construction Energy Efficiency 
Potential Study 

 

Several factors unique to the industrial sector require an approach to California’s energy efficiency and 
greenhouse gas (GHG) reduction goals different from that used in the commercial and residential sectors:  

� Industry uses a large quantity of energy 
and other resources via complex and 
proprietary processes to create and 
bring products to market.  Products, to 
varying degrees, have embedded 
energy that traditionally cannot be 
“zeroed out”, although technology is 
changing (e.g., the developing 
technologies for “zero energy” cement, 
dry walls, etc.) 

� Industrial facilities in California are 
increasingly managed by corporations 
that reside outside of the state or 
outside of the country and that view 

these facilities as mobile assets in a 
competitive global marketplace.  

� California industry is highly diverse in 
type, size, and operation; uniform 
programs often will not match corporate 
or facility needs. 

� Industries are subject to multiple 
policies and rules in resource areas 
(e.g. air quality, water quality, energy 
efficiency, GHG reductions, solid waste 
management), where compliance can 
raise competing objectives and 
outcomes.
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4.3   GOALS 
Goal Goals Results 

1.  Support California industry’s adoption of energy 
efficiency by integrating energy efficiency savings with 
achievement of GHG goals and other resource 
management objectives 

¨ 
By 2012, the goals, program designs and funding of industrial 
resource management programs are fully coordinated 

2.  Build market value of and demand for energy 
efficiency through branding and certification ¨ Energy efficiency certification and benchmarking will become 

a standard industrial practice for businesses that are 
responsible for 80 percent of the sectoral energy usage by 
2020 

By 2020, Energy intensity (per gross dollar of production 
value) will be reduced at least 25 percent 

There will be a trained workforce in energy management and 
systems energy efficiency 

3.  Provide centralized technical and public policy 
guidance for resource efficiency and workforce training ¨ 

Industrial consumers will use this knowledge base to inform 
energy efficiency actions and manage their energy and 
resource use by adopting best practices 

4.4      STRATEGIES 
Industry has the capacity to significantly improve its overall energy performance and help meet both 
private-sector and national goals for energy and the environment. There are a multitude of significant 
barriers, however, to achieving the full technical or economic potential for energy efficiency in the 
industrial sector. These barriers are predominantly institutional and behavioral, not technical. They 
include: 

� Lack of awareness of energy efficiency 
opportunities by industry personnel 
consultants, and suppliers. 

� Difficulty in accessing industry-relevant 
technical assistance.  

� Inadequate availability of qualified 
personnel and consistent organizational 
structure oriented towards energy use 
management. 

� Primary business focus on optimizing 
industrial output, not energy 
throughput. 

� Risk aversion to investing in new 
technologies and processes which may 
impact industrial output or quality. 

� Resource limitations of both time and 
capital for assessment and 
implementation of energy efficiency 
projects. 

� Internal hurdle rates that often limit 
capital available for energy efficiency 
projects with paybacks longer than two 
years.  

� Utility program parameters that can be 
at odds with industry practice (e.g. 
limitations due to “free-rider shop” 
rules, lack of recognition of savings 
from process or operational changes, 
limits on funding for large projects). 
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This Plan will use the following strategies to address these barriers: 

1. Integrated Solutions:  Provide integrated 
energy solutions and products through a 
“one-stop shop” approach. 

2. Education and Outreach: Provide energy 
efficiency education and outreach to create 
awareness of and demand for continuous 
energy efficiency improvements. 

3. Branding and Certification: Promote 
commonly accepted metrics to document 
corporate and facility attainment of resource 
management levels, gaining market 

recognition, spurring peer competition, and 
facilitating engagement in market trading 
mechanisms. 

4. Workforce Training:  Leverage existing 
training initiatives and technical exchange 
forums so that California industries have 
access to highly-skilled professionals who 
are fully knowledgeable in the areas of 
system energy efficiency and energy 
management

4.5   IMPLEMENTATION PLAN 
Goal 1: Support California industry’s adoption of energy efficiency by integrating energy 
efficiency savings with achievement of GHG goals and other resource goals. 
 
Ideally, this Goal will be integrated with the 
CARB’s AB 32 requirements so that industrial 
facilities use energy efficiency to meet or exceed 
regulatory requirements for GHG emission 
reductions (as well as water conservation, waste 
disposal, and air quality).  Properly structured, a 
coordinated regulatory framework could be 
coupled with incentives to actively promote and 
reward measured performance improvements 
across energy, water, GHG emissions, waste 
disposal, and air quality.  

A major strategy will be to directly engage 
industry in coordinated interagency planning for 
the energy efficiency portions of AB 32.  This 
effort will include examining the potential 
benefits of negotiated, legally binding 
agreements with the chief operating officers of 
industrial corporations as a policy mechanism to 
promote energy efficiency in industry and 
corresponding reductions in GHG emissions.  
The United Kingdom, the Netherlands, Sweden, 
and a number of other countries have negotiated 
agreements programs in place, and such a 
strategy may work in California.  DOE has 
begun development of national voluntary 
agreement programs as well.  A multi-
stakeholder alliance focused on knowledge 
sharing and capacity building could further aid in 
the adoption of changes in industrial operations 
and processes.   

While the CPUC and IOU utilities could 
potentially develop such a program focused only 
on energy efficiency savings, a program 
approach covering all energy resource 
utilization, including energy efficiency, demand 
response, energy storage, combined heat and 
power, distributed generation, renewables and 
emerging technologies will provide the greatest 
benefit. 

The food processing industry, with the 
leadership of the California League of Food 
Processors in partnerships with the 
Manufacturers Council of the Central Valley, has 
proposed such a pilot demonstration project that 
could be initiated in 2009. 

This effort will also enable broadening utility 
program incentives from the current focus on 
energy efficient projects to include energy 
efficient processes (defined as documented, 
measurable evidence of energy management 
resulting in improved energy efficiency via 
projects, process, and operational 
improvements).   The focus must move to 
delivered energy savings, either from hardware 
installations or documented permanent changes 
in operational processes.  Utility program rules 
must become more flexible and find ways to 
work with the reality of industrial decision-
making, particularly regarding early replacement 
of equipment.  
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Goal 1: Integration with Other Resource Strategies 
Implementation Plan and Timeline 

Strategy Non-CPUC 
Partners  

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

1-1:Develop 
coordinated energy 
and resource 
management 
program for CA’s 
industrial sector, to 
enhance use of 
energy efficiency 

CARB 
CEC 
state agencies 
for water, solid 
waste, and 
toxic 
substances 
Utilities 
Industry Reps. 

 Establish CARB AB 32 
Industry Team 

 Study feasibility of 
implementing negotiated 
agreements  

 Undertake pilot program 
with food processing 
sector 

 Analyze results of pilot 
program. 

 If favorable, negotiate 
agreements with other 
key sectors 

 Implement statewide 

 

Goal 2:  Build market value and demand for continuous improvement in industrial efficiency 
through branding and certification. 
 

Goal 1 above focused on strategies that will 
support development of minimum regulatory 
energy efficiency requirements for either 
individual company or industrial sub-sectors as a 
whole, preferably integrated with the state’s AB 
32 program. Goal 2 is focused on companies 
that seek to exceed either minimum regulatory 
requirements or any negotiated bilateral 
agreement targets for industries as a whole, by 
actively managing their energy use over time.  
In order for industry to make significant gains in 
energy efficiency, there must be greater 
awareness and knowledge sharing about 
programs, resources, and practical methods that 
can help industrial plants identify, develop, and 
document energy efficiency improvements and 
their economic benefits. Technologies common 
to many industries offer opportunities to increase 
efficiency. Significant knowledge sharing 
opportunities exist across firms and industries in 
the areas of combustion, industrial distributed 
energy, energy-intensive processes, fuel and 
feedstock flexibility, materials, sensors and 
automation, and combined heat and power. 
 
The development of a national standard for 
industrial energy efficiency is currently under 
way.  The Superior Energy Performance (SEP) 
partnership is a collaboration of industry, 
government, and non-profit organizations 
seeking to improve the energy intensity of U.S. 
manufacturing through a series of initiatives, 
most notably, by developing the standardized 
Plant Certification program.47  The development 

of this American National Standards Institute 
(ANSI) accredited standard will help individual 
companies certify energy efficiency 
improvements, independently verify resulting 
energy savings, receive public recognition for 
achievements, and "raise the bar" for industrial 
energy efficiency overall.48  Building on the ANSI 
standards, the SEP partnership is also helping 
to coordinate US participation in the 
development of an international ISO energy 
management standard. A representative from 
PG&E has been selected as the lead on the 
national ANSI effort, which positions California 
to play a critical role in the development of this 
important national and international standard. 
California’s engagement in the partnership 
would ensure that the elements of the 
certification program, including the monitoring 
and verification methodology, are compatible 
with other California industrial energy efficiency 
and GHG emission reduction program 
regulations.   
 
By participating in a recognized national effort to 
certify industrial facilities for energy efficiency, 
California will be assisting its industries to: 

� More easily reach their GHG emission 
reductions targets via a supported, 
structured program based on proven 
best practices; 

� Develop wide market recognition for 
their efforts through third-party 
certification, thus increasing global 
competitiveness 
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� Ensure corporate attention to a uniform 
national approach; and  

� Provide a tangible way to encourage 
greater energy efficiency through their 
supply chain.  

 
Programs such as those offered through DOE’s 
Industrial Technologies Program (DOE/ITP) and 
EPA could provide substantial cost-share 
opportunities and in-kind assistance, especially 
if linked to certification.  

To meet the near-term needs for a branding and 
certification program, California industries must 

have ready access to highly-skilled 
professionals who are trained in energy 
management and systems efficiency.  Key areas 
include training industry professionals 
(consultants, plant engineers, and equipment 
suppliers) to provide energy management 
assistance, in-depth system assessment 
services, and in later phases, multi-resource 
utilization assistance, including waste reduction, 
water efficiency and air quality.  California can 
leverage the workforce training element of the 
SEPP program to achieve this goal. 

    

Goal 2: Certification Program for Continuous Improvement 
Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

2-1: Participate in 
DOE/EPA’s national 
Plant Energy 
Efficiency 
Certification 
Program (E2) 

DOE/EPA 
SEPP participants 
Utilities 
Industry 

 Participate in planning process    

2-2: Implement 
certification  

E2 Program  
Utilities 
Industry 

 Plan pilot and recruit host sites 
(8-10 facilities). 

 Implement and analyze pilots 

 If successful, 
launch broader 
program for priority 
industry segments 

 Refine and obtain 
widespread industrial 
enrollment and 
certifications 

2-3: Develop and 
implement 
workforce training 
program (integrated 
with national 
training effort) 

E2 Program 
WE&T Task Force 
Utilities 
Industry 
Universities 

 Adopt the national curriculum 
for certification 

 Consider curriculum 
enhancements for  awareness-
level training on integrating  
energy efficiency into the 
workplace and developing a 
new curriculum to fast track for 
future energy management 
professionals  

 Begin pilot courses with key 
industry segments 

 Expand to wider 
industry segments 

 Expand to industries 
statewide 

 Maintain and update 
curriculum 

2-4: Create tracking 
and scoring 
systems to measure 
resource efficiency 
improvements 
(integrate w/ nat’l 
effort) 

Utilities 
Industry 

 Develop systems.  
 Implement on test basis. 

 Modify and roll-out 
to industry 
segments on a 
phased schedule 
statewide 

 Coordinate with 
ME&O program 

 Maintain and improve 
systems based on 
feedback 

2-5: Implement 
ME&O program to 
educate industry 
and consumers 

ME&O Task Force 
Utilities 
Industry 

 Form industrial collaboration 
mechanisms 

 Develop plan 
 

 Launch w/ priority 
industry segments 

 Modify and roll-out 
statewide on a phased 
schedule 

 Maintain and improve 
systems based on 
feedback 
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Goal 3: Provide centralized technical and public policy guidance for California industrial energy 
and resource efficiency. 
 
The purpose of this goal is to facilitate adoption 
of energy efficiency through centralized and 
easily accessed information and resources. 

Industrial facilities are not just large buildings 
that can be effectively served by uniform 
programs designed for the commercial sector.  
The principal use of energy in industrial facilities 
is to create proprietary products or transform 
materials.  Most industrial facilities have 
management systems in place for materials and 
labor but many are still lagging on optimizing 
energy or resource utilization.  The goal is to 
provide a single clearinghouse of technical and 
resource management regulatory assistance 
that industries can use for more effective 
utilization of energy and environmental 
resources.  Ideally, there would be a single 
source of knowledge that builds on and fills in 
the gaps in existing partnerships and 

relationships in the industrial sector.  The goal is 
to provide access for industrial personnel and 
service businesses to technical information that 
can be applied in a practical way to industry 
needs.   

The clearinghouse will also include information 
on emerging technologies, and industry-specific 
research.  The clearinghouse will leverage 
knowledge developed through other 
organizations, including DOE and EPA. Both 
agencies have developed extensive expertise in 
industrial energy efficiency through a host of 
industry-specific programs and partnerships, 
including a Data Center Efficiency program 
under DOE’s Save Energy Now initiative and 
Laboratories for the 21st Century (Labs21) a 
partnership program co-sponsored by DOE and 
EPA.49  

 

Goal 3: Single Clearinghouse 
Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Short Term 
2012 − 2015 

Medium Term 
2016 − 2020 

3-1:Compile technical 
and resource 
management 
regulatory materials 
into centralized 
assistance repository 

Utilities 
Industry 
Associations 

 Inventory existing 
sources for technical 
and regulatory 
assistance for industrial 
energy efficiency and 
other environmental 
resource targets 

 Identify and incorporate 
priority energy and other 
data  

 Develop clearinghouse 
or integration system 

 

 Update and 
expand industry 
segment 
coverage as 
needed 

 Extend to GHG 
and water 

 Extend info to include 
waste disposal and air 
quality 

3-2: Conduct statewide 
marketing and 
education effort to 
create demand for 
Industrial Information 
clearinghouse 

Utilities 
Industry 
Associations 

 Develop ME&O Plan. 
 Implement plan 

 Publicize results 
of pilots 

 Extend statewide 

 Update and maintain 
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5. AGRICULTURAL SECTOR  
5.1 VISION 
Energy efficiency will support the long-term economic and 
environmental success of California agriculture. 

5.2 PROFILE 
The agricultural sector accounts for about 7 percent of California’s overall energy,50 a similar percentage 
of its private sector jobs, and around 1.5 percent of the gross state product.  In terms of energy efficiency 
(and renewable energy), this sector has seven key end-use subsectors: 

� Irrigated Agriculture  

� Dairies 

� Refrigerated Warehouses 

� Vineyards & Wineries 

� Greenhouses & Nurseries 

� Post-Harvest Processing (on and near-
frame) 

� Confined Animal  Feeding Operations 
(feedlots) 

 

Energy consumption in the agricultural sector is concentrated in three end uses: irrigation, process heat 
applications, and refrigeration.   Of these end uses, irrigation pumping accounts for 80 percent of electric 
energy use in the agricultural sector and has average pumping efficiencies of only about 53 percent. 

Opportunities, barriers, and uncertainties that affect the success of energy efficiency in this sector include: 

� Continuing consolidation of farming into 
agribusiness enterprises, concentrating 
decisions affecting energy consumption 
in the hands of fewer decision makers.  

� Agricultural operators relying on 
commodity-specific and often local 
networks for information on 
technologies, practices and programs.  

� Lack of up-to-date, statewide, segment-
specific data on energy consumption 
and the potential for energy efficiency 
(and renewable generation) across the 
sector.  

� Reluctance to accept higher first costs 
required to realize longer-term financial 
benefits, and to bear production risks 
associated with emerging or unproven 
technologies and practices.   

� Continuing rapid evolution of 
regulations - including new 
requirements of the state Water 
Resources Control Board and Regional 
Water Quality Controls Boards, and the 
Air Resources Board and Regional Air 
Quality Control Boards, - that have no 
compliance coordination and which can 
slow the impetus to adopt energy 
efficiency technologies and practices, 
as well as the unknown structure of the 
AB 32 regulatory scheme. 

� Expected reductions in surface water 
supplies due to climate change that will 
increase demand for energy-intensive 
groundwater pumping, making energy 
efficiency both critical and cost-
compelling. 

 

Beyond energy efficiency, agriculture offers a unique opportunity to integrate on-site renewable energy in 
the form of biomass from agricultural field crop residues and biogas from animal wastes from dairy, cattle, 
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and poultry farms. While this overall resource management opportunity is highly important, this first Plan 
has not been able to focus specific attention on renewable energy.  

5.3  GOALS 
Goals Goal Results 
 1. Establish and maintain a knowledge base sufficient to 

support development of all available, cost-effective, 
reliable, and feasible energy efficiency, demand 
reduction (and renewable) energy resources. ¨ 

By 2015 California agriculture will develop and implement 
action plans, best practices and educational infrastructure to 
support ongoing improvements in irrigation, refrigeration and 
process heating efficiency, demand response, and renewable 
energy production. 

2. California regulations, financing mechanisms, and 
incentives programs affecting the management of 
energy, air and water resources, solid waste, and 
climate change will be coordinated to mutual 
advantage. 

¨ 
By 2010, key stakeholders will develop a roadmap for 
agricultural regulatory and incentives coordination. By 2012, 
the goals, program designs and funding of such programs for 
energy, air and water improvements will be fully coordinated. 

3. Achieve significant increases in the efficiency of 
electricity and natural gas use and on-site renewable 
energy utilization. 

¨ 
California agriculture will reduce production energy intensity 
by 15 percent from 2008 levels by 2020 for non-renewable 
energy.   

5.4    STRATEGIES 
A central challenge to achieving broader energy 
efficiency in the agricultural sector is elevating 
energy as a business priority. Demonstrating 
how energy efficiency contributes to increased 
competitiveness or profitability and to 
compliance with environmental requirements 
(e.g., impending AB 32 regulations) will be 
essential. 

The overall strategic approach will be to focus 
on the largest energy end users first, while also 
capitalizing on consolidating companies and 
entities that address energy decision making 
within the sector. The initial emphasis will be on 
the most energy intensive end uses—irrigation, 
process heating and refrigeration. However, this 
emphasis will be supported by an integrated 
“whole farm” approach that evaluates and 
addresses energy resource management 
comprehensively.  

Strategies will expand to target progressively 
smaller energy consumers, especially early 
movers and opinion influencers. Success stories 
from both large- and smaller-scale agricultural 
enterprises will be widely disseminated 
throughout the sector to build both awareness of 
and enthusiasm for whole farm approaches 
targeting energy efficiency. 

Success in carrying out these strategies will 
require the collaboration and active engagement 
of numerous stakeholders. Among state 
agencies, key players will be the Department of 
Food and Agriculture (DFA), Department of 
Water Resources (DWR), the Energy 
Commission, and others. At the federal level, the 
Department of Agriculture (USDA) and the 
Bureau of Reclamation are significant players. 
The agriculture industry associations obviously 
will be leaders in this effort, supported by 
educational institutions, the USDA Cooperative 
Extension service, and the investor-owned and 
publicly-owned utilities serving agricultural 
energy users. Local government agricultural 
commissioners' offices likely will drive some of 
the marketing education and outreach efforts in 
tandem with the statewide ME&O Task Force. 

Agricultural sector stakeholders have identified 
the single highest priority is to conduct baseline 
studies to understand the energy usage patterns 
in California’s agricultural sector, forecast likely 
changes in the future, determine the energy 
efficiency potential in the seven sub-energy 
sectors, and evaluate the cost-effectiveness of 
measures and programs, best practices, etc.  
Without this basic information, it is impossible to 
design a cohesive strategy to pursue all cost-
effective energy efficiency in California. 
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Two additional items are central to the success of all three goals:  

1. Marketing, Education and Outreach:  
There must be a defined, comprehensive, 
long-term marketing, education, and 
outreach program to inform the agricultural 
sector and consumers regarding the goal 
and key strategies.  

2. Workforce Training:  There must be a 
statewide focus on the workforce needs to 
achieve the goal, with adequate funding and 
support for development of the needed 
workforce. 

 

5.5 IMPLEMENTATION PLAN 
Goal 1: Establish and maintain a knowledge base sufficient to support development of all 
available, cost-effective, reliable, and feasible energy efficiency, demand reduction (and 
renewable) energy resources. 
 

Absent a better understanding of the current and 
forecasted energy use in California’s agricultural 
sector, energy efficiency potential, successes 
and failures to date, it will be impossible to 
implement significant energy efficiency in this 
sector, much less provide the cost-saving 
opportunities that energy efficiency offers.  
Therefore, the single most important step – 
which is needed immediately – is to conduct 
energy use and efficiency potential studies that 
will provide critical information on a statewide 
basis. 

Once developed, this information must be 
accessible to agricultural professionals and 
operators through appropriate education, 
training, and field-based extension activities. 
This will require a needs assessment, followed 
by development of curricula, training modules, 
and supportive tools that can access and 
leverage the content of the newly created 
knowledge base. Trained and experienced 

advisors and farm operators can then be 
developed and recognized for their knowledge in 
how to apply efficiency and resource solutions to 
individual agri-business operations.  

The search for solutions will not stop with 
existing technologies and practices. There will 
be a focused effort to develop new technologies 
and applications that can help achieve multiple 
resource management goals. For example, 
opportunities exist to leverage knowledge from 
the industrial sector to apply to key processes 
driving energy consumption in the agricultural 
sector – such as for pumping, boiler operations 
and refrigeration.  Another strategy will be better 
coordination of knowledge being developed by 
the federal and state agricultural and energy 
research programs, agricultural equipment 
manufacturers, utility promotion of emerging 
technologies, and agricultural extension 
programs to individual farms and production 
facilities.
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Goal 1: Energy Efficiency Knowledge Data Base 
Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

1-1: Develop 
knowledge base of 
efficiency solutions 

Utilities 
CDFA 
DWR 
Agriculture 
Industry 
 

 Conduct an energy use 
characterization and efficiency 
potential study for the statewide 
agricultural market. Include potential 
for waste streams to offset energy 
consumption. Study plan (6/2009) 
and study completed (12/2010) 

 Collect data on key programs and 
measures, best practices for energy 
efficiency in the agricultural sector. 
Study complete (6/10) 

 Develop framework 
for common 
agricultural data base 

 Establish central 
clearinghouse for 
technical, program, 
regulatory, and 
incentive information 

 

 Ongoing refinement 
and maintenance 

1-2: Ensure 
workforce has 
information and 
training necessary 
to apply efficiency 
solutions 

Utilities 
WE&T Task 
Force 
Educational 
Institutions 
Agricultural 
industry 

 Conduct workforce training needs 
assessment and next steps 
(12/2010) 

 Develop training curricula and 
modules identified by needs 
assessment. (12/2011) 

 Develop training and 
education tools for 
use of date base and 
benchmarking 
methods 

 Begin pilot training & 
education programs 

 Training & 
education activities 
are fully rolled-out 

 Certification 
programs are in 
place 

1-3: Conduct 
research & 
development of new 
technologies and 
practices for 
agricultural 
efficiency 

Energy 
Commission 
Utilities 
National Labs 
Agriculture 
Industry 

 Conduct an Energy Technologies/ 
RD&D gap analysis. Identify and 
prioritize needed RD&D/ET projects. 
(12/2011) 

 Coordinate research activities across 
government, utilities, agricultural 
extension and university programs, 
and equipment manufacturer 
proprietary efforts 

 Ongoing 
identification, 
prioritization and 
execution of 
ET/RD&D projects 

 Ongoing 
identification, 
prioritization and 
execution of 
ET/RD&D projects 

Goal 2: California regulations, financing mechanisms, and incentives programs affecting the 
management of energy, air and water resources, solid waste, and climate change will be 
coordinated to mutual advantage. 
 

The agricultural sector is subject to water use, 
water quality, air quality, solid waste, and soon 
global warming requirements.  Energy efficiency, 
particularly when linked to water conservation, 
can be a key strategy to achieve goals in these 
other areas.  Yet there is currently no 
coordination at the state, local or federal level to 
optimize the use of energy efficiency in meeting 
multiple resource objectives.   

A multitude of programs – currently 
uncoordinated – operate in the agricultural 
sector that address the sector’s use of energy, 
air and water.  Better coordination of these 
programs would lead to enhanced use of energy 
efficiency as a successful strategy to implement 
the goals across all programs.  Specific 

programs warranting coordination are: water 
conservation and quality improvement funding, 
Energy Commission PIER funds, local air quality 
improvement funds, federal tax credits, Rural 
Energy for America Program (REAP) under the 
Federal Food, Conservation and Energy Act of 
2008 (Farm Bill) and utility energy efficiency and 
renewable energy incentives. 

One of the most important goals for agriculture 
is to develop a forum or process involving 
multiple stakeholders to coordinate technical 
energy efficiency solutions and program designs 
(e.g., knowledge bases, technical assistance, 
financing, and financial incentives) across the 
range of environmental management policies 
and goals.
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Strategies will include: 

� Integrated Resource Management:   
Setting up a common framework for 
resource management that can better 
leverage and “piggyback” multiple resource 
management programs to support 
increased adoption of energy efficiency, 
demand response and onsite generation 
opportunities integrated with efforts to attain 
air, water, and solid waste objectives.  

 

 

� Financing:  Developing common technical 
and financial assistance energy efficiency 
strategies most appropriate in the 
agricultural sector for achieving specific 
program objectives (e.g. deciding among 
grants vs. loans vs. rebates; structuring 
financial programs sensitive to preferences 
between traditional financing vs. 
performance contracting; and utilizing 
technical assistance advisors and expertise 
to deliver integrated solutions across 
multiple objectives).  

________________________________________ 

The ultimate goal of this Plan is to provide “one-
stop-shopping” assistance to both program 
sponsors and the agricultural operators targeted 
by energy, air and water programs. This will 
assist program sponsors in tailoring their 
programs to the unique needs and preferences 
of agricultural operators, and prospective 
program participants in understanding 
opportunities, requirements and how to 
efficiently participate in programs. 

A task force including representatives of all 
major sources of agricultural expertise, 
financing, and incentives targeting energy, air, 
water and solid waste concerns is envisioned as 

the mechanism for implementing the strategy. 
The task force will provide both a forum for 
alignment and leveraging of program goals, 
designs and funding, and a clearinghouse for 
program information and coordination.  The 
California Department of Food and Agriculture 
(CDFA) is developing a California Agricultural 
Vision through 2030, which may provide a useful 
opportunity to launch this forum.51  

The immediate focus of the task force will be on 
identifying and mitigating existing conflicts in 
programs operating across energy, air, water 
and solid waste concerns within the agricultural 
sector.  

 

Goal 2: Coordination of Programs and Funding 
Implementation Plan and Timeline 

Strategies Non-CPUC 
Parties 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

2-1: Set 
objectives and 
framework for 
agriculture to 
attain multi-
resource 
management 
goals 

Utilities 
CDFA 
DWR 
Industry 
participants 

 Establish a task force to 
coordinate resource 
management policies, action 
goals, and program designs 
targeting California’s 
agricultural sector 

 Identify where goal conflicts 
arise and resolve these 
conflicts 

 Assess potential for integrated 
approaches 

 Establish a central database 
to track and coordinate 
resource policies and 
initiatives 

 Undertake pilot integrated 
approaches 

 Refine program designs and 
support based on experience 

 Continue to modify and 
refine approaches for 
integrated solutions 
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Implementation Plan and Timeline 
Strategies Non-CPUC 

Parties 
Near Term 

2009 – 2011 
Mid Term 

2012 − 2015 
Long Term 
2016 − 2020 

2-2 Coordinate 
technical 
assistance, 
funding, and 
incentive 
mechanisms 

Financing Task 
Force 
Utilities 
Financial 
Institutions 
Agriculture 
Industry 

 Identify the programs and major 
funding sources affecting the 
management of energy, air and 
water resources, and climate 
change 

 Create a collaborative forum to 
facilitate sharing of information 
and coordination of programs 

Identify approaches to cross-
market and leverage resource 
management goals across 
programs, funding, and 
technical assistance 

Continue to modify and 
refine approaches for 
integrated solutions 

 

 

Goal 3: Achieve significant increases in the efficiency of electricity and natural gas use and on-
site renewable energy utilization, including setting a specific target for irrigation efficiency. 

Because irrigation accounts for 80 percent of the electricity used in the agricultural sector and current 
pumping efficiencies are so low, a specific goal targeting improvement in this area is warranted.  Two 
other areas that warrant specific focus are higher efficiency with refrigeration and process heating from 
natural gas. 

Strategies needed to achieve this goal include identification and adoption of management best practices 
and highly efficiency equipment.  Specific areas of focus will include targeting energy efficiency 
opportunities from: 

� Onsite source-water reduction 

� Retro-commissioning  

� Precision agriculture 

� Advanced irrigation systems  

 

� Pressure reduction in irrigation  

� Waste heat recovery and other gas-
savings measures 

� Improved industrial refrigeration 
practices and technologies.

________________________________________________

One of the emerging energy efficiency practices 
to guide end users in their efficiency actions is 
the use of “benchmarking”. This requires 
developing a best practice standard and 
supporting systems that enables individual end 
users to analyze their energy usage compared 
to the benchmark.  Development of 
benchmarking tools for each agricultural sub-
sector – starting first with the irrigated agriculture 
subsector and then expanding to other 
subsectors – would be an important strategy in 
identifying profitable opportunities for efficiency 
improvements. 

Achieving real savings in agriculture will be 
founded upon a compelling business case to 
decision-makers in agricultural sub-sectors and 
individual companies. The strategy will identify 
the most effective communication channels, 
partners, and messages to deliver to these 
decision-makers. 

Recognizing that irrigation accounts for the 
predominant share of electricity, both on-farm 
and in the statewide delivery of water, pilot 
programs and evaluation will be used to identify 
the embodied energy savings associated with 
water efficiency gains. This will be a critical step 
in linking energy and water efficiency strategies. 
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Goal 3:  Capturing Energy Efficiency 

 

Implementation Plan and Timeline 
Strategies Non-CPUC 

Partners 
Near Term 

2009 – 2011 
Mid Term 

2012 − 2015 
Medium Term 
2016 − 2020 

3-1 Make information 
on efficiency solutions 
readily available to 
motivate efficiency 
improvements 

Utilities 
Agricultural 
Industry 

 Develop benchmarking 
resources, tools and methods 
for the agricultural sub-sectors. 

 Design and launch focused 
program for irrigation efficiency, 
refrigeration, and process 
heating 

 Apply feedback and 
refine benchmarking 
tools 

 Expand programs to 
wider audience and 
promising end uses 

 Ongoing refinement 
and maintenance 

3-2 Conduct marketing 
& outreach to stimulate 
efficiency actions 

ME&O Task Force 
Utilities 
Agriculture 
Industry 

 Develop ME&O strategy, 
addressing communication 
channels, partners, and 
effective messaging 

 Begin pilot implementation 

 Launch statewide 
program 

 Ongoing refinement 
and maintenance 

3-3 Resolve metrics for 
embedded energy in 
water savings 

State water 
agencies 
Agriculture 
Industry 
Energy and Water 
utilities 
 

 Update evaluation 
measurement & verification 
protocols to define energy 
impacts of water efficiency 
actions 

 Design and conduct 
appropriate water/energy 
efficiency pilots for agriculture 

 Measure and report 
all embedded 
energy savings 
associated with 
irrigation and 
process efficiency 

 Incorporate findings 
into business case 
messages and 
policies for water 
and energy 
efficiency 

 Ongoing application 
to policies and 
programs 
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6. HEATING, VENTILATION AND AIR CONDITIONING 
6.1 VISION 
The residential and small commercial heating, 
ventilation, and air conditioning (HVAC) industry will 
be transformed to ensure that technology, equipment, 
installation, and maintenance are of the highest 
quality to promote energy efficiency and peak load 
reduction in California’s climate. 

6.2 PROFILE 
One of the BBEES adopted by the Commission 
in October 2007 is to “reshape residential and 
small commercial HVAC to ensure optimal 
equipment performance.” 52 This initiative targets 
a 50 percent improvement in efficiency in the 
HVAC sector by 2020, and a 75  percent 
improvement by 2030.  

The rapid growth in air conditioning in 
California’s commercial buildings and homes 
has made it one of the state’s largest energy-
consuming end uses and the single largest 
contributor to peak demand—and a leading 
opportunity to improve energy efficiency and 
reduce peak power demand.  

 

In 1976, 25 percent of new California homes had 
central air conditioning. Today, it is 95 percent:  
new home size has increased by more than 50 
percent and new homes are concentrated in hot 
inland communities. These increases have 
resulted in a greater than seven-fold increase in 
the electricity capacity to meet this load.  

By 2006, peak demand for residential air 
conditioning units was 14,316 MW. When small 
commercial air conditioning is added to the 
residential share, air conditioning loads cause 
over 30 percent of California’s total peak power 
demand in the summer—with an enormous and 
costly impact on the need for generation, 
transmission, and distribution resources and a 
concurrent lowering of utility load factors. 

 

Growth in Residential Dwellings with Central Air Conditioning  
- Single Family and Multi Family Units from 1970 to 2007 
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Unfortunately, as air conditioning was becoming 
nearly ubiquitous in new California buildings, 
installation and maintenance practices suffered 
substantially.  The HVAC industry has struggled 
to provide qualified technicians, and market 
conditions rarely value quality installation and 
maintenance (QI/QM). Less than 10 percent of 
HVAC systems obtain legally required pre-
installation local building permits and 30-50 
percent of new central air conditioning systems 
are not being properly installed. As a result, 
Californians pay a large price for the lack of 
quality installation and maintenance, with 
commensurate poor performance. The factors 
that have led to a 20-30 percent increase in the 
peak energy needed to provide consumers with 
the cooling and comfort they demand on hot 
summer afternoons53 has been accompanied by 
an estimated 30 percent increase in carbon 
emissions.  

AB 2021 (Levine, 2006) required the Energy 
Commission to investigate options and develop 
a plan to improve the energy efficiency of, and to 
decrease the peak electricity demand of, air-
conditioners.” The Energy Commission’s 
subsequent report, “Strategic Plan to Reduce 
the Energy Impact of Air Conditioners”,54 
estimated potential cumulative savings from 
higher quality installation in the residential and 
small commercial markets at 1,216 GWh and 
1,096 MW by 2020.  The estimated cumulative 
savings from accelerated introduction of more 
efficient and properly installed cooling 
technologies is 1,272 MW and peak shifting 
technologies is 2,299 MW by 2020. The content 
of this chapter draws heavily from the CEC 
report, and the strategies set forth in this plan 
mirror those of the report’s recommendations.  

HVAC is regulated in California by the Energy Commission’s Title 20 and Title 24 appliance and building 
codes and by federal appliance standards. These codes and standards have become increasingly 
stringent in recent years, along with related activities such as the promotion of Energy Star-compliant 
units. But numerous barriers reduce the effectiveness of the codes and standards including:  

� The federal standards use a single, 
national air conditioning metric that 
does not robustly measure—never 
mind promote—the performance of air 
conditioners in hot, dry conditions such 
as California. 

� Federal law pre-empts California’s 
ability to set its own air conditioning 
efficiency standards.55 

� Consumer markets focus on lowest first 
cost, and ignoring operating costs, 

making it difficult for quality contractors 
to compete. 

� Installation and maintenance practices 
are inadequate, driven by cost 
competition and the “invisibility” of 
quality work to consumers.  

� Building design practices do not take 
an integrated systems approach to 
lessen the size or need for HVAC. 

6.3 GOALS  
Goal Goal Results 
1. Consistent and effective compliance, enforcement, 

and verification of HVAC-related building and 
appliance standards. 

¨ 
HVAC-related permits are obtained for 50% of installations by 
2015 and 90+% by 2020. 

2. Quality installation and maintenance becomes the 
industry and market norm. ¨ By 2020 100% of systems are installed to quality standards and 

optimally maintained throughout their useful life. 
3. Whole building design and construction practices fully 

integrate building performance objectives to reduce 
cooling and heating loads. 

¨ Integrated design and construction practices are standard 
practice by 2020. 

4. New climate-appropriate HVAC technologies 
(equipment and controls, including system diagnostics) 
are developed with accelerated market penetration. 

¨ 
At least 15% of equipment shipments are optimized for 
California’s climate by 2015 and 70% by 2020. 
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6.4     STRATEGIES  
To achieve the Commission’s adopted 
Programmatic Initiative of transforming the 
HVAC market and the four specific goals 
identified above, broad-based and aggressive 
strategies are needed that involve many 
stakeholders beyond the Commission and IOUs.  
An HVAC Advisory Group should be chartered 
to involve high-level HVAC industry 

stakeholders—such as manufacturers, 
distributors, and contractors—to coordinate 
industry sponsorship of and participation in 
HVAC strategies. Membership should also 
include other key players, such as the CPUC, 
Energy Commission, utilities, local building 
officials, building owners/managers, consumers, 
and the federal government. 

6.5    IMPLEMENTATION PLAN 
Goal 1: Consistent and effective compliance, enforcement, and verification of applicable building 
and appliance standards.  

California law requires contractors to obtain a 
permit for the installation of new HVAC 
equipment (including replacements of existing 
equipments) and to perform quality control 
checks.  Yet fewer than 10 percent of 
contractors obtain such permits, perform quality 
control checks, or have their work verified by 
third-party raters. Failure to ensure quality at the 
time of cooling system installations results in a 
20 to 30 percent increase in the peak energy 
needed by systems.   

This problem is exacerbated by Title 24 
provisions that allow optional compliance with 
HVAC quality control requirements; a contractor 
may install higher efficiency measures in a new 
building in lieu of the quality installation and 
control requirements, absent any performance 
verification. The Air Conditioning Contractors of 
America (ACCA) recently developed a quality 
installation (QI) specification for air conditioning 
equipment that has become an American 
National Standards Institute (ANSI) standard.  It 

is comprehensive, addressing all aspects of 
HVAC quality installation, including equipment, 
installation and ducts.  The Energy 
Commission’s June 2008 HVAC report 
recommended that the Energy Commission 
consider making the ACCA or similar 
requirements mandatory for all HVAC 
installations, in lieu of Title 24’s current optional 
requirement.  Energy Commission action to 
change its optional standards to mandatory 
quality control provisions is critical. 

Changing the status quo will require significant 
effort, since contractors who comply with HVAC 
code provisions incur higher costs that are 
difficult to pass onto customers in a highly 
competitive market.  Such contractors may also 
experience delays due to local government 
permit timelines.  Local building officials may not 
have the resources or knowledge to establish 
streamlined permitting systems to support 
quality HVAC installations or penalize 
contractors who do not comply.   

  

Strategies to achieve significantly improved compliance include: 

� Permitting Reform. Streamlining local 
government permitting and state licensing 
processes, beginning with pilot programs. 

� Mandatory Requirements.  Changing the 
building code by replacing the current 
optional quality control requirements with 
mandatory requirements.  

� Verification. Improving the current 
processes for inspecting and verifying 

compliant system installations, such as 
tracking the installation of all new and 
replacement equipment to ensure they are 
installed in compliance with all applicable 
state energy codes, or developing lower-cost 
compliance verification mechanisms.  

� Enforcement. Actively enforcing penalties 
for contractors who do not pull required 
permits or who operate without the 
appropriate licenses.  
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Goal 1: Improve Code Compliance  

Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

1-1: Develop streamlined 
local government HVAC 
permitting systems, 
including on-line HVAC 
replacement permitting 

Local 
Governments 
CALBO 
Utilities 
Distributors 
Contractors 

 Convene an industry/local 
government stakeholder 
group; develop proposed new 
system; pilot test with local 
governments 

 Revise pilots and expand to 
other cities; develop 
framework for statewide 
program 

 Expand 
statewide 

1-2: Streamline process 
for obtaining and 
overseeing contractor 
business licenses 

Local  
Governments 
CALBO 
Calif. Contractor 
State License 
Board 

 Pilot test streamlined process 
with local building 
departments 

 Explore possible common 
business licenses for multiple 
jurisdictions 

 Revise pilot and expand pilot 
testing to other cities; develop 
framework for statewide 
program 

 Expand 
statewide 

1-3: Replace Title 24’s 
current optional quality 
control requirements with 
mandatory requirements 
(ACCA/ANSI QI/QM 
specification) 

Energy 
Commission 
ACCA/ANSI 
Utilities 
Contractors 

 Adopt ANSI standards into 
Title 24; integrate into existing 
utility program designs 

 Explore steadily higher QI/QM 
standards as baseline 
becomes commonplace 

 Ongoing 

1-4: Develop affordable 
standards and quality 
compliance solutions 

Utilities 
Local 
Governments 
CALBO 
Distributors 
Contractors 

 Convene stakeholder group; 
develop details of proposed 
system and determine 
whether to proceed 

 Consider developing an 
internet-based system that 
tracks the status of 
equipment, from the initial 
sale to final quality check in 
the field 

 If recommended for 
development; pilot test 

 Expand 
statewide if pilot 
testing is 
successful 

1-5: Enforce penalties for 
contractors who do not 
pull permits or operate 
without the appropriate 
license 

Local  
Governments  
CA Contractor 
State License 
Board  
Contractors 
 Utilities 

 Pilot test local government 
fines in lieu of contractor 
license suspension; expand 
SMUD program to IOUs 
(proof of quality installation 
req’d for rebate); identify local 
govn’t resources needed for 
enforcement; establish action 
plan to phase-in mandatory 
enforcement 

 Expand pilot programs; 
Continue phase-in of 
mandatory enforcement 
activities 

 Fully implement 
mandatory 
enforcement 

 
 

Goal 2: Quality HVAC installation and maintenance becomes the norm.  The marketplace 
understands and values the performance benefits of quality installation and maintenance. 

Quality HVAC installation and maintenance 
(QI/QM) is currently the exception, not the norm.  
Achieving this goal will require a major 
transformation in both markets and behavior.  

Consumers need education on the value of 
properly installed and maintained systems in 
order to demand quality installations, and the 
service industry needs proper education, 
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training, and certification to then meet consumer 
demand. 

Beyond Strategy 1-3 under Goal 1 above, a 
logical next step is to develop a label that would 
be attached to residential or small commercial 
HVAC installations by a third-party rater.   

Even before a change in the Title 24 
requirements occurs, a statewide brand program 
could be developed to benchmark and recognize 
and/or certify quality installation and 
maintenance and high levels of HVAC 
technician competence. This effort could be 
conducted by California alone, with other 
southwestern states, or on a national basis.  The 
brand would be used in at least two ways: (1) 
affixed to equipment to certify the equipment has 
been installed pursuant to QI/QM requirements 
and, (2) made available to contractors who 
voluntarily ensure a high proportion (perhaps 90 
percent) of their workers have received high-
quality certification from North American 
Technician Excellence or other industry groups.  
This branding effort could be tied to utility 
programs, such that only customers or 
contractors who use the brand receive 
incentives. 

A consumer marketing and education campaign 
about the value of HVAC QI/QM can introduce 
and stimulate the demand for the new brand—
communicating that quality work results in 
increased comfort, improved air quality and 
higher energy and cost savings.  Development 
and launch of the quality brand should be 
supported with the appropriate level of 
behavioral studies to assess the market 
transformation impacts of the brand and ensure 
that utility incentives linked to use of a statewide 
brand are effective in changing consumer and 
contractor behavior. 

A necessary concurrent strategy is the 
development of adequate workforce education 
and training for HVAC contractor/owners, 
service and installation technicians, sales 
representatives and building officials. This 
requires a comprehensive needs assessment to 
identify industry skill gaps and form the basis of 
an effective action plan to address these gaps. 
After this assessment is completed, support 
should be provided to certify new trainers and 
courses and provide incentives directly to 
technicians who complete training.   

 
Goal 2: Quality HVAC Installation and Maintenance 

Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012-2015 

Long Term 
2016 − 2020 

2-1: Create a statewide Quality 
Installation and Maintenance 
(QI/QM) brand that will be 
attached to 
systems/installations/ 
contractors that meet quality 
standards 

ME&O Task 
Force 
Utilities 
HVAC industry 
Retailers 
 
 

 Create and launch 
statewide quality brand 
and/or align with national 
brand 

 Develop operating and 
lifecycle data on 
economic and comfort 
benefits 

 

 Ongoing  Ongoing 

2-2: Launch a consumer 
marketing and education 
campaign to support the brand 
and stimulate market demand 

Utilities 
HVAC industry 
Retailers 
Local 
Governments 

 Develop and launch 
campaign 

 Conduct ongoing 
behavioral studies to 
ensure strategies are 
effective 

 Conduct ongoing 
behavioral 
studies to ensure 
strategies are 
effective 
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Implementation Plan and Timeline 

Strategies Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012-2015 

Long Term 
2016 − 2020 

2-3: Develop and provide 
expanded QI/QM training for 
contractors, technicians and 
sales agents 

WE&T Task 
Force  
Utilities 
HVAC Industry 
Educational 
institutions 
Labor Unions 
CSLB 
NATE 

 Conduct comprehensive 
training needs 
assessment to indentify 
industry skill gaps; begin 
expanded training 
programs 

 

 Assess impact of 
training activities and 
update needs 
assessment as 
required 

 Expand training 
programs statewide, 
particularly at the 
vocational/technical 
and community 
college levels 

 Ongoing 

2-4: Develop and implement 
comprehensive  contractor 
accreditation program 

HVAC Industry 
Energy 
Commission 
Labor Unions 
CSLB 
WE&T Task 
Force 
Educational 
institutions 
NATE 

 Develop accreditation 
program requirements; 
begin implementation 

 Expand program  Statewide 
certification 
program 

 

Goal 3: Building industry design and construction practices that fully integrate building 
performance to reduce cooling and heating loads. 

Both the Residential and Commercial Sector 
Chapters address the need for “whole building” 
design and implementation in California, in order 
to achieve truly aggressive energy efficiency 
savings.  One key goal of this overall effort must 

be building performance that improves space 
conditioning, by dramatically reducing cooling 
and heating loads.  Fundamental changes will 
be needed in current design and building 
practices.   

 

Specific design and building changes addressing HVAC performance include:  

� Placing more emphasis on the whole 
building as a complete interactive 
system and improving the thermal 
integrity of the building shell to reduce 
heating and cooling loads.  

� Moving ducts and equipment off the 
roof and out of hot attics.  

� Incorporating ductless systems, radiant 
heating and cooling, ground source 
heat pumps and thermal energy 
storage technologies with overall higher 
efficiencies. 

 

The Residential and Commercial Sector Chapters address behavioral change strategies to promote 
whole building design and implementation.  Those strategies must include a focus on the HVAC industry 
in particular.
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Goal 3: Whole-Building Design 
Implementation Plan and Timeline 

Strategy Non-CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

 3-1: Aggressively 
promote whole 
building design 
concepts that 
improve the overall 
thermal integrity of 
new and existing 
structures 

CEC 
HVAC industry 
Architects 
Builders and 
Contractors 
Utilities 
Local Governments 

 Pilot targeted programs. 
 Incorporate radiant 

cooling, ductless systems, 
ground source heat 
pumps, etc. into 5% of 
new and existing 
construction by 2011 

 Review priorities of PIER 
and Emerging 
Technologies program 
activities to more fully 
support newer HVAC 
technologies and systems 

 Include standard 
program offerings that 
emphasize HVAC-
related elements to 
whole building 
approaches. Incorporate 
radiant cooling, ductless 
systems, ground source 
heat pumps, etc. into 
25% or more of new and 
existing construction by 
2015 

 Incorporate radiant 
cooling, ductless 
systems, ground 
source heat pumps, 
etc. into 50% or more 
of new and existing 
construction by 2020 

3-2: Accelerate 
activities related to 
HVAC aspects of 
whole building 
industry design 
standards 

ASHRAE 
 Energy Commission 
Utilities 
Manufacturers 
AHRI 

 Evaluate and update 
existing standards to 
include increased 
emphasis on HVAC 
aspects of whole building 
approaches. 

 Ongoing  Ongoing 

 3-3: Accelerate 
HVAC related 
aspects of whole 
building design in 
the educational and 
professional 
communities 

Colleges/ 
Universities 
Utilities 
Department of 
Education 

 Develop continuing 
education programs. Begin 
curriculum use 

 Expand statewide. 
Develop university 
degree level programs 

 Ongoing 
 

3-4: Accelerate 
code-based 
solutions to 
improving the 
thermal structural 
integrity and 
incorporating 
alternative cooling 
methods into 
building designs 

Energy Commission 
Local Governments 
Utilities 

 Implement optional code 
improvements necessary 
to facilitate moves to 
whole building design 
approaches  

 Establish mandatory 
whole building code-
based solutions 

 Ongoing 

3-5. Sponsor design 
competitions to 
encourage builders 
to design and build 
homes with zero net 
peak demands 

Utilities 
Foundations 
Industry 
Builders and 
Contractors 

 Conduct first competition 
in 2010 and annually 
thereafter 

 Annually  Annually 
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Goal 4: New climate-appropriate HVAC technologies (equipment and controls, including system 
diagnostics) are developed with accelerated marketplace penetration. 

 
Goal 4 requires coordinated development and use of new and improved HVAC technologies (equipment 
and controls, including two-way demand response and onboard diagnostics) that are adapted to 
California’s climate zones.  

The strategies to achieve this goal include: 

� Develop a regional (southwest) 
strategy: Because advanced 
technology development and market 
penetration has a regional impact, it 
would be advantageous to draw 
participants from other states 
experiencing similar increasing air 
conditioning loads (e.g., Nevada, 
Arizona, New Mexico and perhaps 
Texas).  The focus would be on 
working with DOE to develop new 
cooling systems with technology and 
designs that reflect California and 
similar hot/dry climate conditions. 

� Expand HVAC-related R&D: Past 
improvements in HVAC energy 
efficiency have been the result of R&D 
by the HVAC manufacturers, utilities, 
government, and academia. There 
needs to be a new focus on hot dry 
climate solutions.  

� Support incremental improvements 
to HVAC equipment.  Because highly 
advanced cooling technologies will only 
penetrate small portions of the total 
market at a time, incremental 
improvements in standard HVAC 
equipment are also necessary, 
including continued upgrading of codes 
and standards. Any cost-benefit 
analysis for state or federal regulations 
must include on-peak energy resource 

values and resulting peak-specific 
standards.  

� Commercialize on-board diagnostic 
systems: Such systems automatically 
collect data and alert consumers and/or 
contractors when a fault or negative 
performance trend is detected. These 
diagnostics will result in energy benefits 
by helping ensure that HVAC systems 
are maintained and operate within 
design specifications. While many 
manufacturers currently offer either “on 
board” systems or hand-held ones that 
work with all systems, none are widely 
used by consumers or contractors. 
Actions to accelerate the 
commercialization of such diagnostics 
include: 

1. Prioritizing in-field diagnostic and 
maintenance approaches based on the 
anticipated size of savings, cost of repairs, 
and the frequency of faults occurring 

2. Benchmarking of existing diagnostic, repair 
and maintenance protocols 

3. Developing nationwide standards and/or 
guidelines for onboard diagnostic 
functionality and specifications for 
designated sensor mount locations.  

4. Aggressive promotion of diagnostic systems 
as a standard offering on all HVAC 
equipment. 

 

In addition to technology development, a key strategy to achieve this goal is education of contractors and 
consumers about the advanced technologies’ availability and value, as well as education and training of 
service technicians, particularly on the use of diagnostic systems. 
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Goal 4: New HVAC Technologies and System Diagnostics  
Implementation Plan and Timeline 

Strategies Non -CPUC 
Partners 

Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

4-1: Pursue regional climate 
optimized equipment 
standards through DOE 
rulemaking process 

DOE  
Utilities 
Nat’l Labs 
NBI 
HVAC industry 

 Develop recommended 
standards and present to 
DOE 

 Regional climate 
optimized standards 
adopted by DOE 

 

 Ongoing 

4-2: Update “Total Avoided 
Cost Model” and Title 24 
“Time Dependent Valuation” 
calculations, including use of 
peak energy values 

 Energy 
Commission 
Utilities 

 Evaluate, revise and 
update as needed in state 
and federal applications 

 Ongoing 
 

 Ongoing 

4-3: Accelerate market 
penetration of advanced 
technologies by HVAC 
industry promotions and 
updating/expanding current 
utility programs to include 
the new technologies as 
appropriate 

Utilities 
Energy 
Commission 

 Conduct a comprehensive 
cost-benefit analysis of 
leading and prospective 
advanced technologies, 
and use to prioritize utility 
incentive offerings and 
HVAC industry 
deployment strategies 

 Establish an incubator 
program to accelerate 
commercialization of most 
promising technologies 

 Provide necessary 
program incentives 
to ensure that 
advanced 
technologies 
represent 30% of 
the systems sold by 
2015 

 Continue to provide 
necessary program 
incentives to ensure 
that advanced 
technologies represent 
50% of systems sold 
by 2020 

 

4-4: Adopt a progressive set 
of building codes that 
support the deployment of 
peak efficient equipment 

Energy 
Commission 
Utilities 
AHRI 
ASHRAE 
ACCA 

 Enhance and accelerate 
the deployment of Title 
20/24 codes 

 Ongoing  Ongoing 

4-5: Develop nationwide 
standards and/or guidelines 
for onboard diagnostic 
functionality and 
specifications for designated 
sensor mount locations 

Manufacturers 
Utilities 
Trade 
Associations 
AHRI 
ASHRAE 

 Establish an industry-wide 
task force to develop 
national standard 
diagnostic protocols 

 Begin implementation. 
 Incorporate into HVAC 

industry and utility 
programs 

 Incorporate 
diagnostic standards 
into equipment 
codes. 

 Ongoing 

4-6: Prioritize in-field 
diagnostic and maintenance 
approaches based on the 
anticipated size of savings, 
cost of repairs, and the 
frequency of faults occurring 

Manufacturers 
Utilities 
Trade 
Associations 
AHRI 
ASHRAE 

 Benchmark existing 
diagnostic, repair and 
maintenance protocols 
and develop appropriate 
products 

 Commercialize on-
board diagnostic 
systems 

 

 Incorporate mandatory 
onboard diagnostic 
systems in California 
building codes 
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7. CODES AND STANDARDS 
7.1 VISION 
A broad range of aggressive and continually improving 
minimum and higher voluntary sets of energy codes and 
standards will be adopted to greatly accelerate the wide-
spread deployment of zero-net energy and highly 
efficient buildings and equipment. The effectiveness of 
codes and standards will be enhanced by improved 
code compliance as well as coordinated voluntary 
efficiency activities. 

 

The ambitious goals of this Plan as well as greenhouse gas imperatives place an unprecedented reliance 
on mandatory codes and standards—both on energy codes for new and renovated buildings and on 
efficiency standards for appliances and equipment—and pressure for them to perform.  

PROFILE 
There is no policy tool more essential for the 
widespread and persistent transformation of 
energy performance in California than energy 
codes and standards. For thirty years, California 
has aggressively and successfully used its two 
principal frameworks for regulating minimum 
energy performance—Title 24 building energy 
codes and Title 20 appliance standards56—to 
cost-effectively reduce the energy consumption 
of commercial buildings, homes, and appliances.  
The effectiveness of energy codes and 
standards is beyond debate—the Energy 
Commission’s 2007 Integrated Energy Policy 
Report57 finds that: “California’s building and 

appliance standards have saved consumers 
more than $56 billion in electricity and natural 
gas costs since 1978 and averted building 15 
large power plants. It is estimated the current 
standards will save an additional $23 billion by 
2013.”  

The appeal of codes and standards for 
promoting energy efficiency is simple: they make 
better energy performance mandatory, and not 
just for early adopters or self-selected 
consumers but for all users of regulated 
products and structures.   

 

Codes and standards’ impact, while enormous, can be enhanced and made even more successful and 
cost-effective if they are: 

� Capturing a wide range of economically 
viable technologies and building 
practices, including integrated DSM 
approaches. 

� Coordinated with non-regulatory market 
transformation efforts, such as utility 
incentives and rebates, Energy Star 
and other benchmarking programs, and 

builder and consumer education efforts 
that pave the way for successive 
strengthening of codes and standards. 

� Optimized with other regulations, 
especially federal efficiency standards, 
non-California state efficiency 
standards, AB 32, ambient air quality 
rules and local government 
development policies.  
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� Applied more comprehensively to end 
uses, including plug loads and building 
operations.  

� Supported by better enforcement and 
compliance at local levels.  

� Reliant on more sophisticated design 
principles and analytics regarding 
whole buildings and measures. 

� Encouraging of building industry 
players to design or manufacture new 
energy solutions

7.3  GOALS 
Goal Goal Results 
1.  Continually strengthen and expand building and 

appliance codes and standards as market experience 
reveals greater efficiency opportunities and compelling 
economic benefits. 

¨ 
California’s codes and standards will support this Plan’s 
residential, commercial, and HVAC sector goals. 

2.  Dramatically improve code compliance and 
enforcement. ¨ 

Energy savings from codes and standards will be fully 
realized. 

7.4   STRATEGIES 
The Energy Commission re-visits and tightens 
Title 24 energy efficiency codes on a triennial 
basis.  However, the scale of the goals and 
challenges at hand—including that of putting all 
new commercial buildings on a path to zero net 
energy by 2030, and meeting AB 32’s emission 
reduction targets—prompts an accelerated 
strategy to make the codes more stringent and 
cover more end uses and measures. 

The strategies described below pursue both 
sides of the codes and standards coin: they 
develop enhanced regulations “on paper;” and 
they improve their real world effectiveness, cost-
effectiveness, and compliance. Although the 
strategies place greater emphasis on building 
codes than on appliance/equipment standards—
as the former are principally regulated at the 
state level and the latter principally at the federal 
level—there is nonetheless a tremendous 

opportunity for appliance regulation to increase 
energy savings. 

The Energy Commission is a key leader in this 
effort, along with the California Building 
Standards Commission.  The federal 
government, utilities, research organizations 
(Energy Commission-PIER, national labs), trade 
and professional licensing/registration agencies, 
the building/developer/contractor/ manufacturers 
industry and realtors must work cooperatively to 
develop common goals and provide the 
technical support for this effort. 

These strategies are intentionally presented at a 
high level in this Chapter.  The Residential, 
Commercial and HVAC Chapters provide 
greater detail on codes and standards goals and 
strategies applicable to those sectors

7.5 IMPLEMENTATION PLAN 
There is a de facto symbiotic relationship 
between more stringent codes and standards 
and improvements in technology, products and 
practices (the former prods the latter, while the 
latter helps allow the former) that will need to 
strengthen and accelerate in the coming years.   

More than most other efficiency policy areas, 
codes and standards demand coordination with 

other efforts and parties—from regulators to the 
regulated—to be optimal. Both the Energy 
Commission and the IOUs have played a major 
role in coordination, and must be committed to 
playing an even larger role in the future to 
support and/or facilitate future efforts. Such 
coordination has two major components: one, 
coordinating with other relevant governmental 
regulations; and two, coordinating with relevant 
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programs, incentives, market dynamics, 
research and other non-regulatory initiatives.  

Many other governmental entities can impact the 
effectiveness of California’s codes and 
standards.  For example, the federal 
government (i.e., DOE) has primary 
responsibility for appliance/equipment 
standards.  Local governments play an 
important role, both in the enforcement of Title 
24 for building construction and renovation and 
in the development of local “reach” codes that 
can serve as pilots for statewide codes.  
California’s newly-adopted Green Building 
Standards along with San Francisco and Los 
Angeles’ recent Green Building Ordinances, 
referenced earlier, represent recent “beyond 
code” efforts. These important efforts serve to 
continually “raise the bar” for California’s 
statewide standards. Coordination among such 
“reach” codes and the statewide efforts, as well 
as among non-governmental building rating and 
certification systems frequently embraced by 

local government development policies, is 
critical.  

Coordination with other programs and laws is 
also critical.  Codes and standards are more 
focused on eliminating inefficient products and 
practices than on developing or popularizing 
new highly efficient ones.  Accordingly, codes 
and standards should be coordinated with public 
and private efficiency programs that develop and 
commercialize new products and building design 
solutions. 

While efforts to leverage efficiency investments 
at times of sale and/or major retrofit labeling or 
other requirements provide important 
opportunities for efficiency gains, excessive 
“trigger” requirements can serve as a 
disincentive to undertaking beneficial 
investments. Interagency collaboration is 
needed to identify solutions to such challenges 
and develop and prioritize action paths towards 
California’s energy and GHG goals. 

 
Goal 1: Code Enhancement and Expansion 

Implementation Plan and Timeline 

Strategies Near-Term 
(2009-2011) 

Mid-Term 
(2012-2015) 

Long-Term 
(2016-2020) 2021 − Beyond 

1.1: Develop a 
phased and 
accelerated 
approach to 
more stringent 
codes and 
standards 

 Adopt a progressive set of 
building codes; including one 
or two voluntary “reach” code 
tiers for residential and 
commercial sectors 

 Lower the renovation 
threshold at which the code 
applies to an entire existing 
structure 

 Identify local code or 
ordinance opportunities as 
pilots or where local 
conditions may support 
accelerated action 

  Develop road map for accelerating 
Title 20 standards and Title 24 codes 
in a “top-down” approach 

 Increase use of building 
commissioning requirements for new 
buildings and retrofits 

 Identify analysis, case study, R&D, 
and other activities necessary to 
support progressive strengthening of 
codes and standards 

 Develop “reach” 
codes for buildings 
as “net producers” 
of energy (ZNE) 

 Codes and 
Standards require 
zero net residential 
buildings by 2020 

 Codes and Standards 
require zero net commercial 
buildings by 2030 
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Implementation Plan and Timeline 

Strategies Near-Term 
(2009-2011) 

Mid-Term 
(2012-2015) 

Long-Term 
(2016-2020) 2021 − Beyond 

1.2: Expand 
Titles 24 and 20 
to address all 
significant 
energy end uses   
 

 Expand Title 20 to cover 
additional plug loads such as 
copy machines, printers, 
battery chargers, televisions. 

 Enhance Title 24 to include 
whole building approaches 
including metering and data 
management; automated 
diagnostic systems; and sub-
metering for tenant-occupied 
space 

 Pursue greater alignment of 
national and localized green 
building codes with energy 
codes 

 Integrate AB 32 standards 
with energy efficiency goals 

  Expand Title 20 and Title 24 to cover 
additional uses such as server farms, 
process loads and water use. 

  Develop building standards to better 
integrate on-site clean distributed 
generation 

  Investigate establishing energy and 
green building codes on a community 
and/or city level that may include 
infrastructure issues such as 
transportation, wastewater treatment, 
solid waste disposal 

 Investigate 
expansion of Titles 
24 and 20 to 
address all 
significant energy 
end uses 
(manufacturing, 
agricultural, 
healthcare, etc.)  

 Evaluate including 
land development in 
energy standards 
and regulations 

 Continue to develop and 
refine approaches from 
experience 

1-3: Improve 
code research 
and analysis 

 Conduct analysis that will 
help the code move toward a 
zero-based approach 

 Analyze approaches for 
whole buildings, non-covered 
end uses and measures that 
are not currently credited by 
Title 24 

 Conduct tests and 
evaluations of potential code 
change measures.  

 Increase research and 
analysis regarding how 
behavior affects use of 
buildings and code 
compliance 

 Evaluate and develop 
appropriate approaches to 
include DR standards in C&S 

 Continue exploration and 
adoption of improved 
building energy simulation 
and compliance tools 

 Continue research to improve 
program impact and processes. 

 Conduct analysis of embedded 
energy savings with transportation, 
wastewater, and solid waste options 
for green building standards 

 Investigate the balance between 
mandatory, prescriptive, and beyond-
code “reach” standards to achieve 
more effective codes, greater 
compliance rates, and more 
innovation in the marketplace 

 Continue research.  
 Conduct research 

on revising and 
updating the cost-
effectiveness, 
including the 
potential for using 
non-energy benefits 
as a component of 
cost effectiveness 

 Continue research based on 
promising next steps 

1-4: Improve 
coordination of 
state energy 
codes and 
standards with 
other state and 
federal 
regulations 

 Continue to develop 
appliance standards to 
influence the market prior to 
preemption by DOE  

 Coordinate Title 24 goals 
with 1992 Energy Policy Act 
requirements for 
meeting/exceeding federal 
code 

 Coordinate development and 
adoption of California Green 
Building Standards with Title 
20/24 and ASHRAE 
Standard 189, CHPS 

 Coordinate development of related 
codes and standards such as the 
California Green Building Standards, 
ASHRAE 90.1 and 189.1, ICC, 
CHPS, etc.  

 Coordinate/support implementation of 
legislation impacting C&S program 
such as AB 32 

 Coordinate development of codes 
and standards with state and 
voluntary programs such as Energy 
Star, LEED, Flex Your Power, etc.  

 Pursue remaining 
priorities as 
identified 

 Pursue remaining priorities 
as identified 

1-5: Improve  Develop and implement plan  Investigate ways to integrate C&S  Investigate a  Investigate the integration 
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Implementation Plan and Timeline 

Strategies Near-Term 
(2009-2011) 

Mid-Term 
(2012-2015) 

Long-Term 
(2016-2020) 2021 − Beyond 

coordination of 
energy codes 
and standards 
with utility 
programs 

for enhanced coordination 
and integration of codes and 
standards with full spectrum 
of EE market transformation, 
including Emerging 
Technologies promotion, 
deployment, incentives, 
consumer education, etc.  

with other DSM by offering tiered 
incentives (financial and other) and 
technical assistance for more 
comprehensive and inclusive 
definitions of codes and standards 

greater 
convergence of the 
C&S and other 
DSM through non-
code mechanisms 
and utility program 
integration 

of utility infrastructure 
planning with potential 
community-based codes 

Goal 2: Improve code compliance and enforcement.

Compliance with California’s efficiency codes 
and standards varies enormously, especially 
with respect to building codes.  For example, 
fewer than 10 percent of HVAC systems 
installed have permits pulled and 30-50 percent 
of new central air conditioning systems are not 
being installed properly.  This compliance failure 
comes at considerable cost to Californians—the 
HVAC compliance shortcomings have led to an 
estimated 20-30 percent increase in the peak 
energy needed on hot summer afternoons.58  It 
has been estimated that at least 30 percent of 
the technical energy savings potential of energy 

codes is lost due to non-compliance—but in 
reality there is inadequate understanding of 
code compliance rates or the resulting 
degradation in performance.59 

This strategy will require a strong, coordinated 
effort among federal, state and local entities, the 
utilities, California building officials (and their 
association, CALBO) and other code compliance 
organizations, trade and professional licensing/ 
registration agencies, and building/developer/ 
contractor/ manufacturers associations. 

 
Goal 2: Compliance and Enforcement 
Implementation Plan and Timeline 

Strategies Near-Term 
(2009-2011) 

Mid-Term 
(2012-2015) 

Long Term 
(2016-2020) 2021 − Beyond 

2-1: Improve code 
compliance and 
enforcement.  

 Conduct research to 
determine high-priority tactical 
solutions for code compliance 
and focus efforts accordingly. 

 Increase training and support 
for local building code 
officials.  

 Investigate regulatory tools 
such as licensing/ registration 
enforcement.  

 Evaluate proposed changes 
to the code and compliance 
approaches to simplify and 
expedite compliance.  

 Work with local governments 
to improve code compliance, 
adopt above code ordinances, 
and provide training/education 

 Continue to conduct further 
research relating to code 
compliance. Refocus efforts 
as needed 

 Pursue appropriate 
involvement of HERS raters.  

 Pursue trade associations to 
improve “self-policing” of 
membership 

 Investigate tools, software 
programs, “incentives”, and 
policies to simplify and 
streamline permit process  

 Apply feasible mechanisms to 
prove code compliance as a 
pre-requisite for partnership 
funding or incentives from the 
IOUs 

 

 Continue to conduct 
research 

 Investigate aggressive 
“stick” and “carrot” 
programs with 
monetary penalties 
and incentives 

 Investigate greatest 
opportunities of 
compliance 
improvement of 
appliances (Title 20) in 
the upstream and 
midstream markets, 
including working 
directly with 
manufacturers and 
distributors to improve 
appliance and 
equipment compliance 

 Continue to conduct 
research. Investigate and 
pursue solutions to the 
perceived and real 
“penalties” associated with 
non-compliance 

 Investigate codes and 
standards that would 
regulate the operation of 
buildings that may include 
such things as 
maintenance requirements, 
regular updates to 
operating schedules, 
mandatory monitoring and 
controls points, system 
reporting requirements, etc.  
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8.  DSM COORDINATION AND INTEGRATION  
8.1   VISION 
Energy efficiency, energy conservation, demand response, advanced metering, and distributed 
generation technologies are offered as elements of an integrated solution that supports energy 
and carbon reduction goals immediately, and eventually water and other resource conservation 
goals in the future.   

8.2     PROFILE 
Historically, demand side management (DSM) 
options for energy consumers have been 
”siloed” activities within regulatory bodies, 
utilities, environmental organizations, and 
among private sector service providers.   The 
programs are focused on mass delivery and 
promotion of individual products, for example 
efficient air conditioners, rather than on 
integrated packages of measures, for example, 
air conditioner rebates with duct sealing, 
weather-stripping, programmable thermostats, 
and advanced meters.  This current narrow 
focus on a single product offering does not 
maximize energy savings nor minimize the costs 
of program delivery. 

A narrow, single-product approach also results 
in customer confusion by requiring the customer 
to seek out information on a wide array of 
different programs with multiple points of contact 
in order to acquire a basic understanding of the 
DSM options available and the various benefits 
they offer.  Most energy users across all 
economic sectors do not have the time or 
expertise to seek this information; as a result, 
many opportunities to accomplish DSM actions 
are lost.   

At the CPUC, a number of individual 
proceedings relate to DSM, including energy 
efficiency, demand response, advanced 
metering, combined heat and power/distributed 
generation, and the California Solar Initiative 
(CSI), in addition to an upcoming Smart Grid 
rulemaking.60 The CPUC should integrate the 
DSM programs within its jurisdiction – including 

the harmonization of cost-effectiveness 
methodologies and metrics – in order to enable 
offerings of integrated packages that will 
maximize savings and efficiencies of utility 
program overhead.  

The development of Smart Grid technologies 
that enable active, real-time energy 
management in homes and businesses also will 
play a critical role in the packaging of integrated 
DSM services.  A recent report by IBM, Plugging 
in the Consumer, demonstrates that we are 
poised for the uptake of advanced energy 
management systems. 61  Activities to plan for 
Smart Grid integration are underway in a 
number of venues, including ongoing R&D at the 
CEC62, and the upcoming Smart Grid 
rulemaking at the CPUC.  These efforts will lead 
to deployment of new grid and metering 
technologies. These, in turn, will help to optimize 
energy system performance, and encourage 
behavioral changes in energy use.  

The goal of this Plan is to build on successes 
from initial efforts such as PG&E’s Market 
Integrated DSM Initiative and the SCE and 
Sempra Sustainable Communities Initiative to 
offer integrated DSM solutions to maximize 
energy savings.  A related goal is to design 
policies and programs in research and 
development, commercialization, deployment, 
and codes and standards that reinforce each 
other and use feedback loops to constantly 
improve energy efficiency programs.   
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8.3    GOAL 
Goal  Goal Results 

Deliver integrated DSM options that include 
efficiency, demand response, energy management 
and self generation measures, through coordinated 
marketing and regulatory integration. 

¨ Customers realize increased energy savings at lower cost 
through the implementation of a menu of DSM options. 

 

There are three levels of integration for DSM options: 

�   Comprehensive and Coordinated Marketing:  
Outreach and consumer education, and DSM 
program options must be offered in a unified 
fashion so that energy users receive complete 
DSM information with minimum effort , preferably 
through single points of contact.  

�   Program Delivery Coordination:  Combined 
DSM audits and recommendations across all 
relevant energy management opportunities will 
be offered to customers, including advice on 
energy efficiency, demand response, distributed 
generation, Permanent Load Shifting (PLS), 
solar rebates, and other applicable measures.  

�   Technology and Systems Integration:  This 
includes equipment and information systems 
that enable achievement of multiple DSM 
options (energy efficiency, demand response, 
etc.) and synergies across DSM program types 
(e.g., addressable electronic ballasts that both 
save energy and manage demand during utility 
peak hours). 

 

Integrated packages of DSM solutions are a consistent theme throughout each of the Chapters in this 
Plan.  This Chapter describes augmented, not duplicate, strategies described elsewhere. 

8.4 STRATEGIES 
This Plan contains four overarching strategies for DSM integration: 

1. Pilot Programs:  The best short-term path 
to promote integration is to continue successful 
efforts by the IOUs and pursue an expanded 
series of pilot projects as part of the IOUs’ 
efficiency and demand response 2009-2011 
portfolios. These pilots will (a) be designed to 
inform future program and policy submissions 
regarding the value and best methods and 
targets of integration, (b) offer a bundled product 
that includes elements of energy efficiency and 
conservation, consumer generation, demand 
response, and the best available AMI technology 
and, (c) offer different forms of delivery 
(including third-party and local government 
platforms) and information access.  

2. Stakeholder Coordination:  For the longer 
term, the CPUC will work with key stakeholders 
to develop and implement a comprehensive, 

coordinated long-term approach to effective 
utilization of energy resources while also 
achieving GHG emissions reductions, water 
conservation, waste disposal, and air quality 
requirements. 

3. New Technology: Technology is a 
fundamental element in achieving the CPUC’s 
Big/ Bold Strategies and maximizing the 
contribution of energy efficiency in meeting the 
state’s energy and environmental goals.  A 
major effort is needed to develop new 
technologies and systems that enable multiple 
DSM options and provide synergy across DSM 
program types.  The CPUC has already 
approved installation of AMI throughout IOU 
service areas and will soon initiate a Smart Grid 
proceeding which will likely spur development of 
new, integrated DSM technologies. 
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4. Coordinated DSM Marketing:  Coordinated 
marketing will be an essential component in 
achieving greater up-take of integrated DSM 
programs. “Smart meter” systems and 
associated dynamic pricing tariffs also are 
important tools for customers to monitor and 
reduce their energy consumption. The majority 

of these systems will be deployed statewide 
during 2009-2011.   This present a unique near-
term opportunity to promote integrated demand-
side management programs. Program 
administrators should streamline and integrate 
the marketing of DSM programs in conjunction 
with smart meter deployment.  

8.5   IMPLEMENTATION PLAN 
Historically, resource efficiency messages, 
programs, and initiatives have been promoted 
as separate and largely independent activities.  
Energy, air quality, water, and waste regulations 
are under the jurisdictions of separate agencies 
and commissions. It is critical to develop a 
shared vision and process for regulatory 
coordination in California to support the energy 
savings benefits of DSM coordination/integration 
and to ensure consistent and mutually 
supportive energy, water, air, and GHG policy 
and regulations. Enhancing utility programs, 
technology advancement and general education 

and training objectives depends on coordinated 
regulation and voluntary efforts across the 
spectrum of DSM activities. In addition, the 
implementation of AB 32 will require additional 
coordination by all agencies to achieve a 
common goal.  

Achieving this vision will require new forms of 
government agency collaboration, mechanisms 
to quantify and value multiple resource benefits, 
and fundamental changes to the standard 
business and service delivery practices of 
utilities, energy service companies and building 
contractors.

Goal: Integrated DSM Programs, Messages, and Technologies 
Implementation Plan and Timeline 

Strategies Near-Term 
(2009-2011) 

Mid-Term 
(2012-2015) 

Long Term 
(2016-2020) 

1.1: Carry out integrated 
marketing of DSM opportunities 
across all customer classes 

 IOUs adopt  marketing integration plans, by 
sector 

 Streamline and integrate EE, DR, and DG 
program outreach 

 Coordinate integrated marketing with AMI 
deployment 

 Offer audits and technical assistance that 
address  combined DSM opportunities 

 Continue integrated 
marketing through AMI full 
deployment 

 Leverage lessons learned 
to other general marketing 
materials 

 Incorporate output of 
other integration 
strategies and pilot 
programs into 
marketing materials 

1-2: Conduct integrated DSM 
delivery pilots in the Residential, 
Commercial, Industrial and 
Agricultural sectors 
 

Propose and launch program delivery pilots testing 
capabilities and effectiveness in the marketplace, 
including EE, DR, AMI and DG 

 Apply lessons from pilots 
to full scale 
implementation 

 Develop new pilots “smart 
buildings”, building 
operator training, and 
solar PV and hot water 

 Expand successful 
activities statewide 

1.3:  Develop integrated DSM 
programs across resources, 
including energy, water, and 
transportation 

 Establish ongoing working group to develop and 
implement blueprint for integration 

 Implement pilot programs 
that integrate solutions 
across resources 

 Expand successful 
approaches 

1.4:  Promote development and 
support of new technologies that 
enable or facilitate DSM 
Coordination and Integration  

 

 Assess the current state of integration-enabling 
technology and develop a guidance document 
detailing a technology development path for fuller 
integration. (2009) 

 Prioritize integration-enabling technologies in 
RD&D and ET programs based on the 
technology assessment 

 Update biennially 
 

 Update biennially 
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9. WORKFORCE EDUCATION AND TRAINING  
9.1  VISION  
By 2020, California’s workforce is trained and fully 
engaged to provide the human capital necessary 
to achieve California’s economic energy efficiency 
and demand-side management potential. 

9.2    PROFILE 
Workforce Education and Training (WE&T) 
focuses on educating and training people to 
perform the jobs needed to reach California’s 
clean energy goals.  The IOUs currently provide 
efficiency-specific training and education 
courses to fulfill needs associated with 
implementing IOU programs; efficiency-specific 
course materials; training for third-party program 
implementers; and energy efficiency and 
sustainability curricula at K-12 schools.   

In order to accommodate the dramatic increase 
in energy efficiency activities envisioned by this 
Plan and required by AB 32, California must 
develop a trained workforce, including people 
qualified in energy-efficiency engineering, 
construction, maintenance, program design and 
implementation, and financial analysis. Meeting 

the goals established in the Plan will require at 
least two categories of personnel development: 
completely new types of jobs that do not exist 
today (e.g., corporate emissions manager) and 
supplemental training for existing positions (e.g., 
training engineers to enhance energy efficiency).  

This cross-cutting sector demands a truly 
statewide coordination effort that integrates 
energy efficiency training into a wide range of 
public and private programs.  This effort will 
include the California Department of Education, 
the Department of Employment Development, 
industry and labor associations, educational 
institutions at all levels, technical and vocational 
training organizations, community based non-
profit organizations, and the business 
community.  

 

9.3 GOALS  
Goals Goal Results 
1. Establish energy efficiency education and 

training at all levels of California’s 
educational systems. 

 

¨ 

Students develop careers and existing workers develop 
skills and knowledge that advance DSM businesses, policy, 
research and development, and education.   

2.  Ensure that minority, low income and 
disadvantaged communities fully 
participate in training and education 
programs at all levels of the DSM and 
energy efficiency industry. 

 

¨ 

Individuals from the targeted communities take advantage of 
programs that specialize in energy disciplines at all levels of 
the educational system and successfully advance 
themselves into rewarding careers in the energy services 
fields. 

 

9.4   STRATEGIES 
An effective, comprehensive WE&T program for a new energy efficient economy requires collaborative 
efforts by many entities.  It is not the core mission of utilities to effectuate the level of change needed to 
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create a comprehensive WE&T program, nor can ratepayers fully fund the effort.  In addition to the 
educational institutions themselves, participants in defining and/or providing energy efficiency WE&T 
resources include: 

� Government. California Department of 
Education and the Department of 
Employment Development, federal 
government (e.g., Department of 
Labor), specialized state agencies 
(e.g., licensing boards) and local 
governments (e.g., building 
departments) to recruit train and 
prepare workforce candidates for 
technical and professional careers. 

� Educational Institutions. The 
University of California, the California 
State University, community colleges, 
school districts and private colleges, 
universities, and technical schools. 

� Community-based and non-profit 
organizations. Organizations funded 
to provide education, career 
development and workforce training 
programs (i.e., Greenlining Institute, 
Apollo Alliance). 

� Industry and labor organizations. 
Trade unions, the Sheet Metal and Air 
Conditioning Contractors' National 
Association, the California Building 
Performance Contractors Association, 
home rating organizations, and energy 
efficiency associations. 

 

Several strategies must be initiated or completed in the near term to more thoroughly define, initiate and 
drive long-term WE&T development and strategic planning.   

1. WE&T Needs Assessment. An in-depth 
formal statewide training and education 
resource inventory and needs assessment is 
necessary for long-range strategic planning 
and delivery. The needs assessment and 
resource inventory will be structured to 
produce short-, near- and long-term 
workforce strategies to support each sector 
defined in the Plan. Information in the WE&T 
Convener Report63 provides an excellent 
start for the assessment. The assessment 
will be completed by a third-party with its 
process managed by the CPUC and IOUs, in 
collaboration with the California Department 
of Education. 

2. WE&T Web Portal. The web portal will 
include links to various demand-side 
management (DSM) related training 
programs and will allow for a single point of 
communication.  The portal will also serve as 
a repository for all demand-side management 
and energy efficiency training, educational 
conferences, and career opportunities. This 
portal will be created and funded in 
collaboration with other appropriate entities, 

and linked to the statewide energy efficiency 
web portal. 

3. Energy Efficiency WE&T Task Force. The 
Task Force, comprised of energy efficiency 
program administrators, the CPUC, and 
educational experts, will fulfill administrative 
functions including: developing a needs 
assessment RFP; selecting the third party to 
conduct the needs assessment; and 
managing the needs assessment evaluation. 
The Task Force members will continue to 
help implement the goals and strategies set 
forth in this Plan. 

4. Identify And Implement Specific Programs 
For Each Educational Sector.  WE&T 
needs are best organized and approached by 
identifying the enabling or supporting 
educational sectors. Thus, five educational 
sectors have been defined for addressing 
WE&T needs and opportunities: Kindergarten 
through high school, adult education and 
community colleges, technical training, 
colleges and universities, and minority, low 
income and disadvantaged communities.  

 

These actions will also support development of funding streams other than ratepayer funding, identify 
market sector specific needs, and inform short-term actions to initiate longer-term strategies for each 
market and educational sector.   
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WE&T measures that are specific to particular industries or economic sectors are included in the 
appropriate chapters of this Plan.  For example, the HVAC Chapter addresses training for technicians and 
installers and building code officials.  Similarly, the Commercial Chapter contains a strategy for expanded 
building operator certification training and integrated training of architects and engineers for the design of 
zero net energy buildings.   This Chapter focuses on cross-cutting workforce development measures. 

 

9.5    IMPLEMENTATION PLAN 
Goal 1. Establish energy efficiency education and training at all levels of California’s educational 

system. 
 

This Plan envisions that the IOUs will act as a 
catalyst to action by sponsoring several 
foundational activities that are necessary to 
accurately identify specific WE&T needs and 
recommendations for action.  These activities 
will also enable the IOUs to review their existing 
programs and better align them within the 
context of a comprehensive WE&T strategy.  

The most critical near term activity is a 
comprehensive needs assessment to evaluate 
energy efficiency workforce requirements 
through 2020 that are necessary to sustain a 
robust and effective industry to accomplish the 
goals set forth in this Plan.  This needs 
assessment will solicit broad input from 
organizations identified above. 

 

Goal 1: Energy Efficiency Education and Training 
Implementation Plan and Timeline 

Strategies Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

1-1: Define, initiate and 
drive long-term WE&T 
development and strategic 
planning, including 
identification of funding 
streams and market sector 
specific needs 

 Conduct an in-depth formal 
statewide energy efficiency 
training and education resource 
inventory and needs 
assessment 

 Assess current and alternative 
funding mechanisms for WE&T 
activities 

 Create a WE&T-specific web 
portal and identify entities to co-
fund and co-sponsor the web 
portal with utilities 

 Initiate ongoing dialogue with 
broad group of market 
participant and education 
stakeholders to inform the 
overall plan 

 Establish task force to oversee 
utility specific WE&T activities 

 Update assessment as 
needed 

 Maintain and update web 
portal 

 Maintain ongoing dialogue 
with actors positioned to 
lead priority educational and 
workforce development 
initiatives 

 Continue to oversee utility 
specific WE&T activities 

 Update assessment as needed 
 Maintain and update web portal 
 Maintain ongoing dialogue 
 Continue to oversee utility 

specific WE&T activities 

Additional Documentation Attachment to Comment 2-F1 
Attachment H



 

  WORKFORCE EDUCATION AND TRAINING  SECTION 9 – PAGE  73  

1-2: Support the 
community college and 
adult education efforts to 
support students to 
develop their education 
based on visible career 
paths in energy efficiency 
and related fields 

 Utilize community colleges to 
provide technical training such 
as HVAC maintenance and 
building operator certification 

 Develop appropriate linkages 
with K-12 programs 

 Coordinate with the community 
colleges and adult education 
sector to incorporate an energy 
component into their career 
laddering concept 

 

 Implement programs.  
 Evaluate progress and 

refine strategy 
 Find opportunities to 

expand programs and 
funding and placement 
partnerships 

 Implement programs.  
 Evaluate progress and refine 

strategy 
 Find opportunities to expand 

programs and partnerships 

1-3: Incorporate energy 
efficiency and demand 
side energy management 
into traditional contractor 
and technician training, 
such as for plumbers and 
electricians, and expand 
training resources to 
produce target numbers of 
trained workers 

 Expand or establish training 
curricula, and training and 
professional career 
development programs in 
building construction, services, 
building operator and other 
energy efficiency technical 
fields 

 Establish or expand key 
financial and placement 
partnerships that demonstrate 
employment prospects for 
trained personnel 

 

 Implement programs  
 Evaluate progress and 

refine strategy  
 Find opportunities to 

expand programs and 
partnerships 

 Implement programs 
 Evaluate progress and refine 

strategy 
 Find opportunities to expand 

programs and partnerships 

1-4: Create or expand 
college and university 
programs with energy 
efficiency focus and foster 
green campus efforts to 
apply this knowledge in 
clear view of students and 
faculty 

 Utilize existing UC/CSU 
extension programs to 
incorporate a continuing 
education curriculum 
component 

 Work with Universities and 
colleges to expand professional 
energy related degree offerings 
and contribute to tailored 
curriculum 

 Implement programs 
 Evaluate progress and 

refine strategy 
 Find opportunities to 

expand programs and 
partnerships 

 Implement programs 
 Evaluate progress and refine 

strategy 
 Find opportunities to expand 

programs and partnerships 

1-5: Develop K-12 
curriculum to include 
energy efficiency 
fundamentals (e.g. math, 
science, behavior) and 
identify career options in 
energy-related fields 

 Identify opportunities to 
leverage governor’s career 
technical initiative.  

 Identify opportunities to work 
with the California Department 
of Education to develop 
curricula with specific content 
for energy and GHG issues. 

 Support outreach into K-12 
schools on energy, water and 
environmental issues. 

 Implement programs 
 Evaluate progress and 

refine strategy 
 Find opportunities to 

expand programs and 
partnerships 

 Implement programs 
 Evaluate progress and refine 

strategy 
 Find opportunities to expand 

programs and partnerships 

 

 

Goal 2: Ensure that minority, low income and disadvantaged communities fully participate in 
training and education programs at all levels of the DSM and the energy efficiency industry. 
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Coordination of LIEE workforce training with 
other energy efficiency training programs is 
essential.  This includes coordination with The 
Green Jobs Act of 2007 as well as with existing 
programs associated with state agencies such 
as the Employment Development Department 
(EDD) and the Department of Social Services 
(DSS).  The Green Jobs Act of 2007, approved 
as part of the recent federal Energy Bill, 
authorizes funding up to $125 million annually 
for job training in the energy efficiency and 
renewable energy industries and facilitates 
economic development within minority, low-
income, and economically disadvantaged 
communities. The IOUs will work to coordinate 

both the federally-supported training to be 
offered under this Act, as well as other state 
employment training resources, with the LIEE 
workforce training.  Recruiting for trainees may 
be accomplished within the targeted 
communities served by LIEE contractors. This 
coordination should expand employment options 
for those in disadvantaged communities beyond 
the LIEE program itself. Finally, as new 
legislation is adopted and AB 32 begins 
implementation, additional funding and 
programs from those activities need to be 
leveraged to the advantage of the energy 
efficiency WE&T effort.  

 
Goal 2:  Disadvantaged Communities 

Implementation Timeline 
Strategies Near Term 

2009 – 2011 
Mid Term 

2012 − 2015 
Long Term 
2016 − 2020 

2-1: Collaboratively 
identify appropriate goals 
and strategies to build 
California’s energy 
efficiency workforce 
through 2020, focusing on 
training that increases 
participation from within 
minority, low-income and 
disadvantaged 
communities in achieving 
California’s economic 
energy efficiency potential 

 Leverage Marketing 
Education & Outreach and 
WE&T task forces to partner 
w/ community-based 
organizations and provide 
targeted outreach on 
employment opportunities 
with energy efficiency 

 Develop Low Income WE&T 
Plan 

 Train qualified diverse 
business enterprises from 
minority, low-income and 
disadvantaged communities 
to undertake or expand 
efficiency services 

 Implement programs 
 Evaluate progress and refine 

strategy 
 Find opportunities to expand 

programs and partnerships 

 Implement programs 
 Evaluate progress and refine 

strategy 
 Find opportunities to expand 

programs and partnerships 
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10. MARKETING, EDUCATION AND OUTREACH 
10. 1   VISION 
Californians will be engaged as partners in the 
state’s energy efficiency, demand-side 
management and clean energy efforts by 
becoming fully informed of the importance of 
energy efficiency and their opportunities to act. 

10.2   PROFILE 
The purpose of Marketing, Education and 
Outreach (ME&O) is to increase consumer 
awareness and participation in demand side 
management activities and to encourage 
behavior changes that save energy, reduce 
greenhouse gas emissions, and support clean 
energy solutions.  A highly successful ME&O 
program is a fundamental part of many of the 
strategies and programs presented in this Plan 
as well as the overarching goals of behavior and 
market transformation for energy efficiency.   A 
successful ME&O must move consumers 
through a transitional process from awareness, 
to attitude change, to action.   

Californians are currently engaged in a broad 
public discussion about energy use and its 
relationship to global warming and the 
environment. AB 32 set the stage for a statewide 
transition to a clean energy future by requiring 
the reduction of greenhouse gas emissions to 
1990 levels by 2020. Across numerous studies, 
energy efficiency strategies consistently are 
identified as uniquely able to significantly reduce 
GHG emissions and do so with a net economic 
savings. As a result, there is increased 
awareness of the value of energy efficiency and 
interest among consumers and businesses to do 
their part.  This discussion presents a strategic 
window of opportunity to use ratepayer-funded 
ME&O to leverage public and private messages 
on global warming to achieve greater impact on 
consumer awareness of, and demand for, 
energy efficiency actions.   

Between 2006 and 2008, California IOU 
ratepayers will have funded approximately $300 
million for public education, marketing, and 
outreach to support customer demand-side 
programs.  Of this amount, $176 million funds 
public education and outreach for IOU energy 
efficiency programs.64   

The majority of these outreach efforts have 
focused primarily on promoting isolated 
consumer actions, such as buying energy 
efficient clothes washers or compact fluorescent 
light bulbs, or reducing usage to prevent 
outages during peak periods.  By and large, 
ME&O messages have lacked the 
comprehensive focus necessary to engage 
consumers in adopting energy efficiency broadly 
as a way of life.  While messaging that 
differentiates program and service area issues 
will remain an important aspect of overall ME&O 
efforts, the launch of a coherent statewide 
campaign will be instrumental in bringing 
consumer awareness of the value of energy 
efficiency to the next level. Accordingly, it is a 
top-level priority for the next round of efficiency 
investment.  

The CPUC’s Decision 07-10-032 directed that 
the current approach be changed significantly, 
under Commission direction and oversight, 
beginning in 2009 in order to better leverage 
ratepayer ME&O funding for more effective 
results. 
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10.3  GOALS 
Goal Goal Results 
 
Create and launch an integrated, statewide Marketing, 
Education and Outreach effort for energy efficiency, 
including an energy efficiency brand. 

¨ 
 
High levels of awareness statewide of the value of 
energy efficiency that leads to strong demand for 
energy efficient products, homes and services. 

 

The ME&O effort will: 

� Create instant brand recognition for 
energy efficiency in California, similar to 
the US EPA’s EnergyStar label, and 
expanded to reflect GHG benefits. 

� Utilize appropriate channels to create 
effective “demand pull” for efficiency 

actions that are necessary for achieving 
the goals set forth elsewhere in this 
Plan.    

� Motivate consumers to reduce energy 
consumption on a daily basis. 

10.4   STRATEGIES 
The ME&O goal will be achieved through four strategies: 

1. An Energy Efficiency Brand: Creation of an 
instantly recognized brand for “California 
Energy Efficiency” with clear delineation of 
what the brand encompasses, including 
reducing GHG. 

2. Integrated Marketing:  Development of 
marketing messages that offer bundles of 
DSM programs targeted to specific customer 
groups and delivery of effective messages 
using partnerships with a range of energy 
efficiency participants, including local 
governments, retailers and manufacturers. 

3. Social Marketing: Use of social marketing 
techniques to create emotional and 
intellectual drivers for consumers to make a 
commitment to change and participate in 
energy efficiency.   

4. Internet-Based Networking: Creation of a 
web portal that allows energy efficiency 
practitioners and consumers to exchange 
information and solutions on implementing 
energy efficiency programs and measures.

______________________________________________ 
 

The key to the next generation of ME&O is to 
create a consumer experience that offers an 
integrated set of DSM information and program 
options that are clear, relevant to the consumer, 
and accessible to all Californians. By beginning 
with a systematic approach to branding energy 
efficiency that is rooted in effective message 
research, evaluation, social marketing, 
behavioral science, and targeted segmentation, 
California will lay a framework for successful 
integration of ME&O across all clean energy 
programs. Under Commission direction and 
oversight, a statewide brand will establish a 
clear, consistent message about the individual 

and social value of energy efficiency, and set a 
foundation for consumers to receive targeted 
information on efficiency programs, products, 
and incentives. Next, segmentation research will 
be used to develop a wide range of appropriate 
messages designed to build on the brand and 
connect with specific groups of consumers, 
including low income and other hard to reach 
populations.  Additional highly-targeted program 
marketing efforts will be conducted that focus on 
consumer segments with the highest propensity 
to participate in clean energy programs in order 
to create a strong base of early adopters. These 
efforts will use multiple channels and leverage 
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strategic partners across the spectrum. All 
messages will be components of an integrated 
marketing strategy that will provide consumers 
with an increased understanding of the full array 
of energy efficiency and DSM options. 

California’s businesses and educational 
institutions (public and private) with excellent 
channels to further leverage energy efficiency 
messaging and create the next generation of 
energy ambassadors. The statewide ME&O 
effort will work with both sectors to leverage their 
resources and utilize them fully in the statewide 
campaigns. 

The Internet offers powerful, cost-effective 
opportunities as a clearinghouse for energy 
efficiency programs and promoting behavior 
change.  As required by D.07-10-032, the ME&O 
effort will include development of an interactive 
Energy Efficiency Web Portal that provides one 
integrated point of access to a multitude of 
energy efficiency information.  The web portal 
will be a user-centered, interactive resource that 
allows users to easily navigate multiple points of 
data, applications, and information systems.65   

The portal will have two development stages 
and functions.  The first stage will be a website 
for energy efficiency professionals such as 
program designers, implementation 
practitioners, evaluators, marketers, and policy 
makers to share information and best practices 
on implementing energy efficiency measures, 
policies and programs.  The second stage will 

be development of an online resource for 
individual consumers (and businesses) that 
provides easy access to information on 
products, programs, services, practices and 
tools to manage their energy usage.  This 
consumer web platform will be designed to 
facilitate peer-to-peer information exchange.   

Peer-to-peer and word-of-mouth contact are 
proven modes of information exchange that 
heighten motivation for action.   The ME&O 
effort will maximize these and other social 
marketing techniques to motivate consumers 
and achieve goals for changes in energy use 
behaviors, attitudes and perceptions. The 
practice of energy efficiency requires a 
sustained effort on the part of the consumer, 
both in information acquisition (i.e., what are the 
most effective efficiency methods and 
techniques) and in implementation and ongoing 
practice.  Therefore, an approach based on 
increased access to information and behavior-
based marketing techniques will both educate 
and inspire consumers to make a long-term 
change in how they think about and use energy.  

For all of these strategies to be effective, clear 
objectives and metrics for the statewide 
campaign will be established prior to its launch, 
including an appropriate evaluation mechanism 
to measure results. The ME&O Task Force will 
continue to function in an advisory capacity, 
leveraging inputs and expertise from key 
stakeholders whose contributions collectively 
are vital to the successful implementation of the 
goals and strategies envisioned in this Plan. The 
CPUC will guide the process for developing and 
implementing the ME&O effort and integrating 
strategic adjustments and improvements over 
time to ensure the achievement of goals and 
benchmarks.  

The result of these efforts will be a coordinated, 
comprehensive system of communicating with 
Californians and delivering an array of effective 
messages and valuable information resources. 
This system will prove essential for engaging the 
public to help achieve California’s aggressive 
energy efficiency goals and global warming 
solutions.
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Goal 1: Comprehensive ME&O Effort 
 

Implementation Plan and Timeline 
Strategies Near Term 

2009 – 2011 
Mid-Term 

2012 − 2015 
Long Term 
2016 − 2020 

1-1: Establish a 
recognizable and 
trustworthy brand for 
California’s Energy 
Efficiency and other 
DSM consumer 
products and services 

 Research appropriate look and 
meaning of a California efficiency/ 
GHG reduction Brand 

 Launch integrated energy 
efficiency/DSM Brand 

 Evaluate progress and refine 
strategy 

 Evaluate progress and 
refine strategy 

 Evaluate progress and refine 
strategy 

1-2: Develop an 
integrated marketing 
plan for all Californians 

 Conduct statewide segmentation 
research, including LIEE and other 
hard to reach groups, on interests, 
awareness, and attitudes/perceptions 
related to energy efficiency and 
global warming messaging  

 Establish objectives and metrics for 
public campaign 

 Develop targeted and highly relevant 
energy efficiency and DSM 
marketing messages to incite 
behavior change/action  

 Create partnerships with private 
industry and businesses to help 
motivate consumer and business 
sector action 

 Define deliverables for each strategy 

 Evaluate progress and 
refine segmentation 
research 

 Evaluate progress and refine 
segmentation research 

1-3: Use social 
marketing techniques 
to build awareness and 
change consumer 
attitudes and 
perceptions 

 Develop a roadmap for a social 
marketing approach including 
exploration of behavioral science 
principles  

 Implement social 
marketing approach 

 Establish partnerships 
with community, social, 
and other institutions and 
networks to convey the 
action messages 

 Evaluate progress and refine 
strategy 

1-4: Develop a 
California Energy 
Efficiency web portal 
with statewide 
Information on GHG 
reductions, efficiency 
and DSM awareness 
and options 

 Develop initial website/portal for the 
energy efficiency/DSM industry 

 Begin pilot programs in using web 
portal 

 Add consumer and 
business end use function 
to website/portal 

 Evaluate progress and refine 
strategy 

 

1-5: Conduct public 
communications 
campaigns, alongside 
longer-term supporting 
school education 
initiatives to deliver the 
efficiency  message 

 Implement integrated public 
communications and marketing 
campaigns 

 Identify or develop curriculum for K-
12 education, and work with state 
Board of Education to integrate into 
state requirements 

 Refine campaign based 
on ongoing research and 
evaluation insights 
(above) 

 Initiate K-12 curriculum in 
initial locations 

 Evaluate and refine, as 
appropriate 

 Continue to refine and deliver public 
communication campaign to 
support targeted actions 

 Expand K-12 curriculum 
applications statewide and further 
integrate into state curriculum 
requirements 
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11. RESEARCH AND TECHNOLOGY 
11. 1  VISION 
Technology advancement related to energy use and demand will match—or even eclipse— the 
consumer electronics industry in innovation, time to market, and consumer acceptance.  

11.2   PROFILE 
The development, enhancement, deployment, 
and operation of more and better energy 
efficiency related technology is fundamental to 
achieving California’s energy efficiency vision 
and goals. The time frame of California’s goals 
demands a targeted focus on moving innovative 
technologies more quickly into the marketplace.  
Since most demand-side technologies involve a 
human interface, increased knowledge of human 
behavior and social science is also necessary—
as is the infusion of that knowledge into 

technology development, deployment, and 
integration.  Finally, establishing a robust and 
vibrant evaluation and user feedback loop is 
crucial to advancing technology development. 

Technology progresses along a continuum from 
basic research to general use, as suggested by 
the graphic below.66 The advancement process 
comprises several stages and is not strictly 
linear. It also includes several feedback loops, 
restarts and early terminations. 

 

Historically, the Energy Commission’s Public 
Interest Energy Research (PIER) program has 
funded technology development primarily prior 
to market readiness, corresponding to the 
“Applied Research”, “Design” and “Test” phases 
above.  In 2000, the CPUC, utilities and the 
Energy Commission started the Emerging 
Technologies Coordinating Council (ETCC) to 
coordinate statewide market promotion of 
emerging technology efforts. That program’s has 

been on supporting energy efficiency 
technologies that are market ready but not 
commonly accepted (moving technologies from 
the “Test” and “Introduction” phases toward 
“General Use”, as displayed in the diagram 
above).  To achieve the next level of energy 
efficiency, the Plan is looking beyond that 
historical focus. 

Innovation in building design, materials, and 
construction practice emanates from national 
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laboratories, such as the National Renewable 
Energy Laboratory (NREL) and the Lawrence 
Berkeley National Laboratory (LBNL). Major 
portions of their work are funded by DOE, while 
LBNL receives substantial PIER funding. Further 
applied research occurs with proprietary funding 
from equipment and building materials 
manufacturers. Additionally, at the national level, 
leading edge energy efficiency initiatives are 
now often led by entities like the America 
Society of Heating, Refrigerating, and Air-
conditioning Engineers (ASHRAE), the 
American Institute of Architects (AIA), 
Architecture 2030, the New Buildings Institute, 
other state organizations like the New York 
Energy Research and Development Authority 
(NYSERDA), and large municipalities like New 
York City.  On an international level, the 
leadership of the United Kingdom and the 
European Commission is critical.  Within 

California, agencies like the Sacramento 
Municipal Utility District (SMUD) and progressive 
municipalities are also often on the leading 
edge.  California will benefit greatly from 
deliberate efforts to secure better integration and 
leverage across these activities. 

While new buildings and industrial facilities offer 
good opportunities to adopt new advanced 
technologies, this construction replaces only 1-
2percent of the existing stock each year. To 
make rapid progress with energy efficiency will 
also require making incremental technology 
improvements that can be inserted into 
California’s existing buildings and industrial 
facilities. It will be important that research on 
advanced technologies pursue paths that target 
both breakthrough as well as incremental 
technologies and their performance gains.  

11.3    GOALS 
New technologies that use minimum energy as 
well as new energy efficiency enabling 
technologies (e.g., nanotechnology, wireless 
sensors, DC Power Architecture) are 
fundamental to a transformed energy market. 
However, neither utility-funded ETCC programs, 
nor PIER by themselves create technology or 
drive technology advancement; rather they 
support the commercialization process and 
create an element of market pull.   

Utility and Energy Commission energy efficiency 
technology programs must be refocused to 

catalyze research, development and 
commercialization of technologies that support 
the BBEES and integrated energy solutions 
initiatives.  As noted above, research and 
technology strategies must include the entire 
technology advancement continuum as well as 
the operational and behavioral factors that 
influence technology usage.  This will require 
greater attention to, and prioritization of, DOE 
and privately-funded Research and 
Development (R&D) activities, and more explicit 
commercialization and utilization strategies. 

 

Goal  Goal Results 
1.  Refocus utility and Energy Commission energy 

efficiency research and technology support to 
create demand pull and set the research agenda for 
both incremental and game-changing energy 
efficiency technology innovations. 

¨ 
Ratepayer-funded R&D programs will explicitly support widely 
applicable whole-building improvement, lighting, and plug load 
solutions envisioned in this Plan and will be used to leverage other 
private and public funds for the deployment of new technologies. 

2.  Conduct targeted emerging technologies R&D to 
support the Big, Bold Energy Efficiency Strategies 
and integrated energy solutions goals. ¨ 

Profound improvement in equipment efficiency as well as new 
building materials and designs aimed at achieving more efficiency 
from new buildings than technically feasible today, and necessary 
to achieve Zero Net Energy and hot/dry climate HVAC outcomes 
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11.4   STRATEGIES 
California’s energy efficiency goals require substantial changes in all stages of the technology 
advancement cycle including technology research and development, marketing, and operations.  
Strategies must harness private market forces – as well as regulatory-directed efforts - to foster the 
development and deployment of technologies and methods that promote and support a comprehensive 
adoption of energy efficiency practices.  Key research and technology strategies are: 

1. Engage the full-range of participants – 
private entities, national labs, clean energy 
and environmental groups, green venture 
capital firms, federal, state and local 
governments, utilities and consumers. 

2. Identify new technologies and enhance 
existing technologies to make them better 
and improve their uptake and use. 

3. Employ a systems approach to establishing 
research priorities. 

4. Facilitate paths-to-market for technologies 
and enabling/supporting practices through, 
directed research and technology 
investment, market push/pull techniques, and 
targeted product distribution methods. 

5. Apply social and behavioral science theory to 
encourage the adoption and best use of 
resources and energy efficient technology.  

11.5  IMPLEMENTATION PLAN 
 
Goal 1:  Create demand pull and set the research agenda to pursue both incremental and game-
changing energy efficiency technology innovations. 
 

To stimulate transformations in technology and 
related market dynamics, ratepayer-funded 
emerging technologies programs must be 
focused on creating demand pull for the 
emerging technologies that support the goals of 
this Plan.  Key to this effort is a focused effort to 
leverage the R&D resources of both the public 
and private sectors.  

Private industry’s enormous investment in 
technology development and its ability to 
respond quickly to changing economic priorities 
and to capture opportunities is needed to realize 
the goals of the Plan.  federal R&D funding, 
particularly its role in supporting for national 
laboratories, also plays a critical role in early-
stage R&D activities for emerging technologies.   

Academic research (both public and private) is a 
third major technology development and 
advancement force, while the efforts of other 
state or regional entities that utilize energy 

efficiency as a means to achieve their goals 
(e.g., CARB, South Coast Air Quality 
Management District) provide additional 
resources.   

Better coordination among these activities will 
ensure both incremental and game-changing 
energy efficiency technologies, while at the 
same time creating sustained demand pull for 
the technologies that emerge.  

Strategies to tap incremental technology gains 
will draw on collaboration with technology 
providers and the R&D community to promote 
performance enhancements of existing 
technologies. This work will include targeting 
leading opportunities for energy management, 
such as with plug-loads (e.g., High Definition 
Television), one of the major growth areas in 
demand. In addition, targeted R&D is required 
for commercial and residential lighting, as well 
as energy management control systems.   
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Goal 1: Create Demand Pull for New Technologies 
Implementation Plan and Timeline 

Strategies Near-Term Mid-Term Long Term 
1-1 Apply systems approaches to 
establishing research priorities 

 Collaborate with regional and 
national labs, manufacturers, 
universities to develop and 
enhance technologies that can 
help meet the statewide 
strategic EE/DR goals 

 Form Utility advisory group to 
formally provide input into PIER 
research strategies and 
programs and coordinate with 
ETCC promotion process 

 Target most promising 
opportunities for improving 
plug-loads, lighting, and 
integrated DSM information & 
control systems  

 Refine ET and PIER process to 
encourage more rapid 
evaluation of emerging 
technologies 

 Maintain coordination and 
collaboration process 

 Apply findings and insights 
to steer research agendas 
of collaborating parties 

 

 Ongoing 

1-2: Leverage private industry 
and federally funded technology 
research and investment  

 Expand federal government 
R&D support for and integration 
with California’s efforts 

 Create an investor-ET network 
to share market information, 
technology assessment results, 
and expedited access to 
incentive programs 

 Pilot incubator program to fast-
track ET deployment 

 Expand upstream relationships 
and channels to effectively 
target and generate support for 
energy-related technology 

 Improve and evolve 
enabling mechanisms. 
Continuous improvement, 
including lessons learned 

 Create mechanisms for 
enabling technology 
development and support 
to technology incubators, 
inventors at the 
development stage 

 Deploy statewide EE-based 
technology incubation 
process 

 Continuous improvement, 
including lessons learned 

 Create mechanisms for 
enabling technology 
development and support 
to technology incubators, 
inventors at the 
development stage 

 Ongoing  

1-3: Enhance market intelligence 
and behavioral research activities 
related to energy efficient 
technologies 
 
 

 Develop road map to identify 
and prioritize consumer needs, 
behavioral drivers and decision 
processes  

 Develop and launch behavior 
and market research agenda 

 Integrate customer influences 
in emerging technologies 
project screening 

 Assess technology specific 
market potential using 
secondary market research to 
obtain technical and economic 
potential on new and emerging 
technologies and market 
segments 

 

 Integrate research and 
2009-2011 M&V studies for 
continuous improvement 

 Ongoing research on 
customer choices, 
acceptance, experiences 
with new technologies 

 Where secondary research 
is lacking, perform primary 
market research on specific 
applications and 
technologies 

 Integrate research and 
2012-2014 M&V studies for 
continuous improvement 

 Ongoing research on 
customer choices, 
acceptance, experiences 
with new technologies 

 Where secondary research 
is lacking, perform primary 
market research on specific 
applications and 
technologies 
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Implementation Plan and Timeline 
Strategies Near-Term Mid-Term Long Term 

1-4: Expand activities to create 
market pull for energy-efficient 
technologies  

 Plan and launch knowledge 
management systems 

 Explore customer/manufacturer 
targeted strategies for creating 
pull 

Continuous improvement of 
knowledge system, including 
lessons learned. Increase 
scope of reference material 
where needed 

 

Continuous improvement of 
knowledge system, including 
lessons learned 
Increase scope of reference 
material where needed 

 

 
 
Goal 2:  Conduct targeted emerging technologies R&D to support the Big, Bold Energy Efficiency 
Strategies/Programmatic Initiatives and integrated energy solutions goals. 
 

While Goal 1 calls for reshaping the overall 
focus and direction of ratepayer-funded energy 
efficiency R&D programs, in the near term, it is 
critical that work progress rapidly on specific 
areas to support the BBEES for Zero Net Energy 
buildings and hot-dry climate-appropriate HVAC 
technologies described in this Plan.   

 

To stimulate major breakthroughs in support of 
BBEES there must be an intensive focus on the 
technologies, products, and practices driving the 
majority of building energy use, as well as 
integrated building design approaches and 
dynamic diagnostic and energy management 
control systems that take a holistic view of 
building design, delivery and operations. 

A focus of Goal 2 will be on ZNE homes, 
commercial buildings, and HVAC technology 

performance best suited to California’s climate. 
This approach must extend beyond equipment 
components and building systems to encompass 
whole building, integrated approaches.  Initial 
work may call upon pilot efforts, to be followed 
later my larger scale market transformation 
strategies. One example of this type of pilot is a 
DOE-led effort at UC Merced, being executed by 
a team composed of LBNL, United Technologies 
Research Center, UC Berkeley, and UC Merced, 
directed at the identification and maturation of 
key technologies for integrated building 
operation.  This effort aims to reduce energy 
demand by nearly 30 percent by using systems 
technologies for real-time energy performance 
diagnostics. 

  

 
Goal 2: Targeted R&D 

 Implementation Plan and Timeline 
Strategies Near-Term Mid-Term Long Term 

2-1: Develop general R&D 
community support for support 
BBEES 

Convene collaboration among 
researchers and their funders to ensure 
alignment of activities with big, bold 
focus areas for ZNE buildings and hot-
dry climate HVAC technologies and 
systems 
 

 Continue involvement 
and collaboration with 
R&D community, 
including input to 
ensure alignment 

 Continue involvement and 
collaboration with R&D 
community, including 
input to ensure alignment 
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2-2: Promote cost-effective near-
term performance enhancements 
of existing technologies  
 

 Target building shell, HVAC, lighting 
and supporting areas, such as real-
time energy performance monitoring 
and automated building 
commissioning technologies 

 Collaborate with manufacturers to 
improve performance of existing 
technologies 

 Develop specifications to drive / 
guide improvement activities. 
Provide technology feedback 
through ET assessments 

 Explore longer term strategies to 
increase saturation of new big and 
bold measures and technologies 

 Target additional big, 
bold focus areas 

 Continuous 
improvement, including 
lessons learned 

 Continue 
collaborations with 
designers, builders, 
and manufacturers to 
bring more efficient 
technologies into the 
market 

 

 Continue previous efforts 
with higher levels of 
attention to zero net 
energy residential goals 

 Continuous improvement, 
including lessons learned  

 Continue collaborations 
with manufacturers to 
bring more efficient 
technologies into the 
market 

 

2-3: Develop initiatives aimed at 
PIER to support larger gains in 
support of BBEES 

 Provide stakeholder input to ensure 
alignment of PIER activities with 
BBEES 

 Collaborate with PIER to develop a 
formal process to roll PIER 
developed technologies into ET 

 Continue collaboration 
with PIER, including 
input to ensure 
alignment 

 Continue collaboration 
with PIER, including input 
to ensure alignment 

2-4: Develop initiatives aimed at 
ET to support BBEES 

 Initiate upstream technology 
program activities, including whole 
building integrated solutions.  

 Embark on plan to demonstrate big 
bold measures in customer sites and 
seed the market 

 Conduct “pilot” programs of new 
technology seeding and market 
uptake through subsidies and 
incentives 

 Collaborate with manufacturers in 
new ambitious pilot programs, 
including full-scale demonstration 
programs to mature innovative 
system technologies  

 Continue to drive 
efforts aimed at non-
mainstream 
technologies. Improve 
and evolve upstream 
programs 

 Continue to collaborate 
with manufacturers in 
new ambitious pilot 
programs 

 Continue to drive efforts 
aimed at non-mainstream 
technologies 
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12. LOCAL GOVERNMENTS 
12.1 VISION 
By 2020, California’s local governments will be leaders 
in using energy efficiency to reduce energy use and 
global warming emissions both in their own facilities 
and throughout their communities.  

12.2 PROFILE 
California’s 600-plus local governments are 
remarkably diverse—they range from the largest 
county in the United States to small towns; from 
busy agricultural centers to residential suburbs 
to world-renowned cities.67 This diversity 
includes energy efficiency: California’s local 
governments and their communities face 
different circumstances and have different 

constituencies, and are at different levels of 
commitment and capacity. Many of them, 
however, are paying significant attention to 
energy efficiency and climate change and are 
interested in doing what they can, as quickly as 
they can, and in collaboration with their 
residents, other local governments, state 
government, utilities and other key participants.  

 

Local governments share a broad array of energy-related authorities and opportunities:  

Regulatory Authority. Local governments have 
significant powers that can improve the energy 
efficiency of new and existing buildings. These 
include:  

� Ensuring compliance and enforcement 
of the Title 24 energy code for residen-
tial and commercial buildings.  

� Adopting building codes beyond Title 
24’s energy requirements (and 
potentially other “green” requirements).  

� Supporting highly efficient projects that 
voluntarily exceed minimum energy 
codes through favorable fee structures, 
fast-tracked permitting and other 
innovative and locally appropriate 
approaches.  

� Enacting ordinances with point-of-sale 
or other approaches that spur efficiency 
actions in existing privately owned 
buildings.  

� Applying efficiency-related “carrots” and 
“sticks” using local zoning and 
development authority.  

 

Energy Use for Government Facilities.  Local 
governments can be significant energy end 
users in their own buildings and facilities, from 
public schools to wastewater treatment plants to 
City Hall. These facilities provide an opportunity 
to “lead by example” by improving energy 
efficiency, reducing CO2 emissions, and cutting 
government energy bills. They can also use 
these facilities to showcase the products and 
practices that will become commonplace in a 
“zero net energy” world.  

Energy Leadership in Local Communities. 
Local governments often can play an important 
role in influencing the energy attitudes and 
actions of their citizens and businesses. This 
can take on many forms, from public education 
to adopting innovative policies and initiatives to 
integrating actions addressing energy efficiency, 
climate change and sustainability.  
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The CPUC has long-recognized the unique role of local governments in fostering innovation.  Almost ten 
years ago, the CPUC directed utilities to consider programs that take advantage of the unique expertise, 
relationships with customers, and ability to coordinate among related activities offered by individual or 
groups of local government.68 So too have there been local governments leading innovation with 
efficiency on their own, as well as through their associations – the League of California Cities, California 
State Association of Counties, Local Government Commission. More recently the state Attorney 
General’s Office has called upon local governments to use their CEQA69 compliance responsibilities to 
address greenhouse gas impacts and mitigation strategies of local development policies. Energy 
efficiency policies and initiatives are among the options available to communities. 

12.3   GOALS 
Goals Goal Results 
1. Local governments lead adoption 

and implementation of “reach” 
codes stronger than Title 24, on 
both mandatory basis and 
voluntary bases. 

¨ At least 5% of California’s local governments (representing at least 5% of CA 
total population) each year adopt “reach” codes. 
By 2020, the majority of local governments have adopted incentives or 
mandates to achieve above-code levels of energy efficiency (or DSM) in their 
communities, or have led statewide adoption of these higher codes. 

2. Strong support from local 
governments for energy code 
compliance enforcement. 

¨ 
The current rate of non-compliance with codes and standards is halved by 
2012, halved again by 2016, and there is full compliance by 2020. 

3. Local governments lead by 
example with their own facilities 
and energy usage practices.  

¨ 
The energy usage footprint of local government buildings is 20percent below 
2003 levels by 2015 and 20% below 1990 levels by 2020.   

4. Local governments lead their 
communities with innovative 
programs for energy efficiency, 
sustainability and climate change. 

¨ 

By 2015, 50% of local governments have adopted energy 
efficiency/sustainability/climate change action plans for their communities and 
100% by 2020, with implementation and tracking of achievements. 

5. Local government energy 
efficiency expertise becomes 
widespread and typical.  

¨ 
By 2020, 100% of local governments have in-house capabilities devoted to 
achieving all cost-effective energy efficiency in their facilities and stimulating 
the same throughout the communities. 

12.4   STRATEGIES 
The three key strategies for local government action are: 

1. Tap Local Government Authority: Use local government authority over planning and development 
policy to maximize energy efficiency in privately owned new construction and existing buildings. 

2. Lead by Example: Showcase with local governments’ facilities achieving economic energy efficiency, 
reducing CO2 emissions, and showcasing promising energy efficiency, DSM and renewables products 
and practices. 

3. Community Leadership: Local governments lead their communities to support clean energy goals.  

 
There are five important associations of local 
governments that are key to these strategies: 
the California State Association of Counties 
(CSAC), League of California Cities (League), 
Local Governments for Sustainability (ICLEI), 
the Institute for Local Government (Institute), 

and the Local Government Commission (LGC).  
A task force should be formed consisting of 
leaders from each of these organizations, the 
CPUC, the Energy Commission, and utilities to 
develop and implement the strategies listed for 
Local Government listed in this Plan.
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12.5   IMPLEMENTATION PLAN 
Goal 1: Local governments are leaders in adopting and implementing “reach” codes. 
 

Local governments can adopt building standards 
more stringent than state and federal mandates.  
As mentioned in the residential ZNE discussion 
above, over the past year both the City of San 
Francisco and the City of Los Angeles have 
adopted Green Building Ordinances for new 
buildings in the respective cities. However, with 
over 400 cites and counties in the state, 
relatively few local governments have adopted 
local ordinances that exceed Title 24 
requirements.  Much more can, and should, be 
done at the local level. 

In addition, local governments can adopt “point 
of sale” requirements. For example, the City of 
Berkeley for over two decades has had 
residential and commercial building ordinances 
requiring basic efficiency improvements, 
triggered at the time of property sale or 
significant renovations. Sacramento and San 
Francisco have applied similar requirements at 
various times.

 

Several foundational activities will assist local governments in this effort: 

� Development of model (mandatory) 
local government codes, ordinances 
and programs that local governments 
can modify as needed, adopt, and 
implement.  These would include tiers 
of codes beyond Title 24 (see the 
Residential and Commercial Chapters.)  

� Development of sample local 
ordinances for point-of-sale and other 
point-of-transaction energy efficiency 
requirements and building energy 
ratings that must be disclosed at these 
points. (This strategy may require 
additional legal authorization.)  

� Development of sample local 
government programs to reward 
projects that voluntarily exceed state 
and local minimum energy codes by 
expedited permitting, entitlement 
approval processes, favorable fee 
structures, and other favorable actions 
for qualifying green buildings and 
developments. 

� Focused and sustained outreach 
support for local governments to inform 
them about the model standards and 
ordinances and provide assistance in 
developing, adopting, and 
implementing “reach” standards. 

� Networking tools to allow local 
governments on a peer-to-peer basis to 
share information and experiences on 
adopting and implementing “reach” 
standards and programs.  

� Policies that support utility efforts to 
assist local government development 
and implementation of “reach” 
standards or point of sale ordinances. 

� Leadership recognition of elected 
officials and local governments that 
adopt and implement “reach” standards 
and other programs. 

� Linkage of emission reductions from 
“reach” standards and programs to 
CARB’s AB 32 implementation 
strategies. 
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Goal 1:  “Reach” Codes 

Implementation Plan and Timeline 
Strategies Near Term 

2009 – 2011 
Mid Term 

2012 − 2015 
Long Term 
2016 − 2020 

1-1: Develop, adopt and 
implement model building 
energy codes (and/or other 
green codes) more stringent 
than Title 24’s requirements, 
on both a mandatory and 
voluntary basis; adopt one or 
two additional tiers of 
increasing stringency 

 Develop model codes and 
tiers in conjunction with 
existing energy and green 
building rating systems 

 Gain consensus of leading 
designers and builders on 
“reach” levels 

 Launch statewide campaign 
for adoption 

 

 Expand percent of cities and 
counties adopting codes; 
monitor effectiveness and 
upgrade model codes 

 

 Expand to statewide program 
 

1-2: Establish expedited 
permitting and entitlement 
approval processes, fee 
structures and other incentives 
for green buildings and other 
above-code developments 

 Develop sample programs 
 Enact needed local laws 
 Put implementing processes, 

fee structures, and other 
incentives in place statewide 
by 12/2011  

 

 Ongoing improvement and 
refinement 

 Ongoing improvement and 
refinement 

1-3: Develop, adopt and 
implement model point-of-sale 
and other point-of transactions 
relying on building ratings to 
increase efficiency in existing 
buildings 

 Develop model codes and 
programs in 2009 

 Launch pilot programs in 
2010 

 

 Implement statewide building 
energy ratings disclosure 
system by 6/2012 

 

 Implement requirements 
beyond disclosure, such as 
ratings and/or energy 
upgrades at sale of 
properties by 1/2013 

 
1-4: Create assessment 
districts or other mechanisms 
so property owners can fund 
EE through local bonds and 
pay back on property taxes; 
develop other local EE 
financing tools 

 Develop model mechanisms 
for funding sources 

 Establish model loan 
mechanisms 

 Launch in pilot cities 
 

 Expand percent of cities and 
counties adopting local 
financing mechanisms 

 Expand statewide 

1-5: Develop broad education 
program and peer-to-peer 
support to local govt’s to adopt 
and implement model “reach” 
codes and/or point of sale 
policies 

 Fund statewide energy 
efficiency liaison to local gov’t 
associations 

 Develop information 
campaign on mechanics and 
benefits of model programs, 
targeting local gov’t decision-
makers and community 
leaders 

 Establish leadership 
recognition programs 

 Expand content and 
geographical reach of 
information campaign 

 Ongoing 
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Implementation Plan and Timeline 
Strategies Near Term 

2009 – 2011 
Mid Term 

2012 − 2015 
Long Term 
2016 − 2020 

1-6: Link emission reductions 
from “reach” codes and similar 
programs to CARB’s AB 32 
program and to local gov’t 
CEQA responsibilities 

 CARB adopts regulation 
providing local gov’t emission 
reduction credit for “reach” 
standards 

 State Attorney General and 
Office of Planning & 
Research provide guidance 
on using CEQA authority to 
target energy and GHG 
savings in LG development 
authority 

 Identify best practices and 
incorporate into local 
programs and policies 

 Ongoing 

1-7: Develop energy efficiency-
related “carrots” and “sticks” 
using local zoning and 
development authority 
  

 Plan approaches by 12/2009. 
Launch approaches by 
12/2010 

 Approach in place by 6/2009. 
Requirement in place by 
12/2010 

 Ongoing refinement of 
approaches based on 
feedback from 
implementation efforts 

 Ongoing implementation 

 
Goal 2: Strong support from local governments for energy code compliance enforcement. 

Under state law, local governments, through 
their building permit and inspection processes, 
are responsible for enforcement of Titles 20 and 
24.  While there is inadequate understanding of 
code compliance rates and the resulting 
degradation in performance, more than 30 
percent of the technical energy savings from 
California’s statewide energy codes may be lost 
due to non-compliance.  A 2007 study estimated 
noncompliance rates with the Energy 
Commission statewide building measures 
ranging from 28 to 100percent and with 
appliances standards from 0percent to 63 
percent.70   

Generally, the lack of financial resources (e.g., 
funds to send an inspector to training) is a 
barrier to enforcement.   Inspections and 
enforcement are funded through local permit 
fees. However, local governments are often 
reluctant to raise fees to cover full costs of 
standards compliance if those fee levels would 
rise above neighboring jurisdictions.   

A comprehensive, adequately funded statewide 
program for state building code compliance that 
strongly supports local government compliance 
responsibilities is key to obtaining full savings 
from California’s aggressive building and 
appliance standards.

Goal 2: Code Compliance 

Implementation Plan and Timeline 
Strategies Near Term 

2009 – 2011 
Mid Term 

2012 − 2015 
Long Term 
2016 − 2020 

2-1: Statewide assessment of 
local government code 
enforcement and 
recommendations for change 

 Develop and conduct 
assessment; develop set of 
recommended improvements 
(e.g. via compliance tools, 
information, training, modified 
standards, and/or funding) 

 Ongoing  Ongoing 
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Implementation Plan and Timeline 
Strategies Near Term 

2009 – 2011 
Mid Term 

2012 − 2015 
Long Term 
2016 − 2020 

2-2: Dramatically improve 
compliance with and 
enforcement of Title 24, 
including HVAC permitting and 
inspection requirements 
(including focus on peak load 
reductions in inland areas) 

 Develop strategies 
 Test pilot programs in 2010 
 Put initial improvements in 

place statewide by 12/2010 

 Expand statewide 
 Strengthen compliance 

solutions 

 Ongoing 

2-3: Local inspectors and 
contractors hired by local 
governments shall meet the 
requirements of the energy 
component of their 
professional licensing (as such 
energy components are 
adopted) 

 Update and/or incorporate 
energy components in licensing 
requirements 

 Adopt requirements  

 Ongoing  Ongoing 
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Goal 3: Local governments lead by example with their own facilities and energy usage practices. 
Cities and counties can lead by example by embracing energy efficiency in their facilities. There are many 
examples of local governments undertaking major actions to reduce energy usage in their own facilities.  
Examples of specific goals that local governments can set for their buildings include:  

 Requiring all local government owned and leased buildings to be benchmarked, sub-metered, 
commissioned by 2012, and upgraded to the next level of energy efficiency by 2015.  

 Requiring LEED Certified and LEED Silver (or their equivalents) for all new local government 
facilities. 

 Requiring LEED Existing Building Silver for existing facilities, by a specified date. 

 Achieving all cost-effective or economic energy efficiency in their facilities (e.g. 20-40percent 
efficiency gains), by a specified date.  

 Requiring commissioning for new buildings, and re-commissioning and retro-commissioning of 
existing buildings. 

A sustained, comprehensive effort to extend these efforts statewide should be undertaken.  In order to 
accomplish this goal, providing local government facility personnel with additional staff, expert assistance 
and/or technical resources is needed. 

Goal 3: Lead by Example 
Implementation Plan and Timeline 

Strategies Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

3-1: Adopt specific goals 
for efficiency of local new 
and existing government 
buildings 

 Showcase innovative EE and 
other DSM relevant to achieving 
ZNE buildings 

 Implement local policies for 
LEED new construction and 
existing buildings 

 Complete benchmarking 
and LEED policy 
implementation 

 Launch statewide 
program 

 Implement statewide 

3-2: Require commissioning 
for new buildings, and re-
commissioning and retro-
commissioning of existing 
buildings 

 Benchmark existing buildings 
against ratings such as Energy 
Star and its Portfolio Manager 

 Test commissioning programs on 
selected high-use buildings 

 Adopt mandatory benchmarking 
and commissioning requirements 
for local government facilities 
statewide by 12/2011 

 Ongoing refinement and 
improvement 

 Ongoing 

3-3: Improve access to 
favorable financing terms 
that create positive cash 
flow from energy 
efficiency/DSM savings 

 Identify various financing tools 
available to local governments. 
(e.g. such as expanding the 
Energy Commission’s loan fund, 
seeking federal or state support 
for lower interest rate loans, 
third-party financing, and utility 
on-bill financing 

 Modify as appropriate to 
increase utilization 

 

 Ongoing implementation  Ongoing 
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Implementation Plan and Timeline 
Strategies Near Term 

2009 – 2011 
Mid Term 

2012 − 2015 
Long Term 
2016 − 2020 

3-4: Promote local gov’t 
adoption of policies for a 
budget line item fir energy 
management or other 
options that allow energy 
efficiency cost savings to be 
returned to the host facility 
or department and/or as a 
revolving fund for additional 
energy projects  

 Explore and document model 
policies and mechanisms 
complete by 12/2009 

 Implementation plan in place by 
6/2010 for mechanisms 
warranted  

 

 Ongoing implementation  Ongoing 

3-5: Develop an innovation 
incubator that competitively 
selects energy design, 
technology, and system 
initiatives for local 
government pilot projects 

 Coordinate this approach with 
Research & Technology 
activities 

 Develop and begin first projects 
by 12/2009 

 

 Ongoing refinement and 
expansion 

 

 Ongoing 

 
Goal 4: Local governments lead their communities with innovative programs for energy 
efficiency, sustainability, and climate change. 

Local governments are in a unique position to 
implement innovative, long-term, cross-cutting 
programs promoting energy efficiency, 
sustainability, and reduced carbon emissions.  
Their ability to interact with businesses and 
residents to work towards integrated sustainable 
communities is unique and needs to be engaged 
far beyond current efforts, to support California’s 
aggressive energy efficiency and global warming 
goals. 

There are various resources available to aid 
local governments. Non-profit associations, for-
profits, state agencies, utilities and others can 
give technical assistance; offer targeted online 
and written tools; and share an over-arching 
vision and best practices in conferences and 
workshops.  One example of an innovative local 
government initiative is the Cambridge Energy 
Alliance effort in Cambridge, MA.  The Alliance 
is a city-sponsored non-profit group established 
to identify and arrange financing for 
unprecedented levels of gas, electricity and 
water savings by retrofitting buildings and 
installing renewable technologies across the 
community.71  Another effort is California 
Sustainable Communities Initiative sponsored by 
the Department of Conservation (DOC) which 
seeks to expand the DOC’s recycling experience 
with local governments into a more 

comprehensive statewide initiative that promotes 
innovative and coordinated programs for energy 
efficiency, sustainability, and climate change at 
the local level, using public-private partnerships. 

Additionally, local governments can and do 
commit themselves and/or their communities to 
externally developed relevant commitments, 
such as the United Nation’s Urban 
Environmental Accord or the Local Governments 
for Sustainability (ICLEI) Cities for Climate 
Protection campaign.   

Local governments also have a number of 
regulatory carrots and sticks including: 
community design requirements; land use and 
zoning policies that promote energy efficiency 
and smart growth; requiring redevelopment 
agencies to address energy efficiency in 
development contracts, and; negotiating energy 
efficiency into developer agreements on major 
projects.   

Recent legislation in CA has increased the role 
of local government in facilitating efficiency 
investments and ensuring sustainable planning.  
AB 811 (Levine, 2008) authorizes cities to 
provide low-interest loans to property owners 
with long-term repayments added to their annual 
property tax bills to help finance energy 
efficiency improvements and distributed 
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generation installations.72  Similarly, SB 375 
(Steinberg, 2008) requires metropolitan planning 
organizations to include “sustainable 
communities strategies” in their regional 
transportation plans and creates specified 
incentives for the implementation of such 
sustainable communities strategies.73  

The success of this goal will require not only 
resources from the state, utilities, non-profits 
and the business community but the 
commitment of local governments and their 
leaders to use their leadership and legal 
authority in new and often challenging ways.  A 
necessary step is to support organizations 
serving local governments at the state level 

(e.g., League of California Cities; California 
State Association of Counties; Institute for Local 
Government), regional levels (e.g., Association 
of Bay Area Governments, Association of 
Monterrey Bay Area Governments, San Diego 
Association of Governments, Southern 
California Association of Governments), and 
non-profits so they can leverage their activities 
with other local governments on energy and 
environmental issues. This includes: creating a 
statewide liaison resource by local government 
focused on energy efficiency programs; 
enhanced and expanded technical assistance; 
targeted online tools; information on best 
practices; and conference and workshop 
activities

.

Goal 4: Community Leadership 
Implementation Plan and Timeline 

Strategies Near Term 
2009 – 2011 

Mid Term 
2012 − 2015 

Long Term 
2016 − 2020 

4-1: Local governments 
commit to clean 
energy/climate change 
leadership 

 Assist initial set of local 
governments in commitments; 
develop and communicate 
appropriate messages 

 Expand local government 
participation statewide 

 Ongoing implementation 

4-2: Use local governments’ 
general plan to promote 
energy efficiency, 
sustainability and climate 
change 

 Develop model General Plan 
amendments 

 Leaders among local 
governments adopt policies in 
General Plan  elements 

 Publicize to other local 
governments 

 Expand inclusion in general 
plans. By 2015, inclusion in 
all local gov’t plans 

 

 Ongoing implementation 
 

4-3: Statewide liaison to 
assist local governments in 
energy efficiency, 
sustainability, and climate 
change programs 

 Provide energy efficiency liaison 
funded via IOU ratepayer funds. 

 Provide climate change liaison 
as part of ARB AB32 activities  

 Ongoing implementation  Ongoing implementation 

4-4: Develop local projects 
that integrate energy 
efficiency, DSM, and 
water/wastewater end uses  

 Identify opportunities and 
challenges for more 
energy/environmentally 
integrated development and 
infrastructure 

 Develop and implement pilot 
projects, such as the California 
Sustainable Communities 
Initiative 

 

 Expand implementation  Ongoing implementation 
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Goal 5: Local government energy efficiency expertise becomes widespread and typical. 

 

Many local governments do not have adequate dedicated staff or resources to move proactively on 
energy efficiency in their own or community buildings. They also often lack capacity or awareness to 
promote building and zoning codes that would dramatically accelerate green, efficient buildings within 
their jurisdictions.  

The workforce education and training strategies outlined elsewhere in this Plan are one vehicle for 
attacking these issues. Another is the standardization of tiered voluntary building codes across the state 
(as described in Strategy 1) which will be easier for local governments to embrace and promote than if 
codes are developed independently each time. 

Even so, a focused effort on development of local government energy efficiency expertise is critical to the 
state’s energy efficiency goals. Programs such as the regional technical assistance and education centers 
in Marin, Ventura, and Humboldt that work with local governments, schools, and special districts in their 
areas, are an example of effective training programs.  

 

Goal 5: Local Government Energy Efficiency Expertise 
Implementation Plan and Timeline 

Strategies Near Term 
2009 – 2011 

Short Term 
2012 − 2015 

Long Term 
2016 − 2020 

5-1: Create a menu of products, 
services, approved technologies and 
implementation channels to guide 
local governments that currently lack 
deep expertise in energy efficiency 

 Identify menu by 9/2009 
 Plan for provision of menu in place by 

12/2009 
 Begin to provide menu content by 

3/2010 
 

 Ongoing implementation  Ongoing 
implementation 

5-2: Develop model approaches to 
assist local governments participating 
in regional coordinated efforts for 
energy efficiency, DSM, renewables, 
green buildings, and zoning 

 Complete model approaches (e.g. joint 
powers authorities, memoranda of 
understanding, regional councils) by 
2009 

 Leader governments begin pilots. 
 Communicate information on a peer-

to-peer basis 

 Expand outreach on benefits 
of regional approaches to 
wider range of local 
governments 

 Identify funding sources to 
support wider utilization 

 Ongoing 
implementation 

5-3: Establish a statewide effort to 
facilitate peer-to-peer learning, such 
as a “local champions” program or a 
governor’s invitation-only local 
government leaders’ summit 

 Identify the most suitable peer-to-peer 
learning vehicle by 6/2009. 

 Launch peer-to-peer learning vehicle 
by 12/2009 

 Ongoing refinement and 
improvement 

 Ongoing 
implementation 

5-4: Create a statewide technical 
assistance program for local 
governments, including peer-to-peer 
expertise exchange 

 Develop program in 2009  Implement statewide in 2010  Ongoing 
implementation 
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13. LIGHTING 
13.1 VISION 

By 2020, advanced products and best practices will transform the California lighting market. This 
transformation will achieve a 60-80 percent reduction in statewide electrical lighting energy 
consumption by delivering advanced lighting systems to all buildings. 

13.2 PROFILE 
Lighting comprises approximately one-fourth of 
California’s electricity use;74 therefore, the 
widespread use of energy efficient lighting is a 
critical element in the Strategic Plan. California’s 
AB 1109 (known as “the Huffman Bill”*) will 
phase-out traditional, low efficiency 
incandescent lamps by 2018 and help advance 
the Strategic Plan’s goals. However, supporting 
strategies and implementation activities are 
needed to achieve the higher goal of a 60 to 80 
percent reduction in energy usage for lighting.  

Each goal in this chapter has elements relevant 
to three market sectors: residential, 
nonresidential and exterior lighting.  

Residential. Lighting comprises 22 percent of 
electricity use in the average California home 
(see figure).75 With more than 11 million homes 
and 500 million light sockets in California, there 
is substantial potential for energy savings and 
peak demand reduction.76 For example, 
incandescent lamps in the 10-15 lumens per 
watt range are the predominant technology in 
residential applications. Switching all residential 
sector lighting to technologies using 40 lumens 
per watt would achieve a 50 percent reduction in 
energy use.77 

 
 

                                                 
*  See Glossary at end of document for definitions of terms 

with asterisk. 

Average California Residential Electricity Consumption 
by End Use*

Pools & Spas 6%

Dishwashing &   
Cooking 5%

Laundry 5%

Space Heating 4%

Miscellaneous 11%
Lighting 22%

Refrigerators & 
Freezers 

19%

TV, PC & Office 
Equipment 

15%

Air Conditioning 10%

Water Heating 3%

*Source: California Long-Term Energy Efficiency Strategic Plan, 2008  
 

Non-Residential. Nonresidential lighting covers a 
wide range of applications including task lights 
on office desks and overhead lighting in 
industrial warehouses.78 In the commercial 
sector, lighting accounts for approximately 35 
percent of electricity use (see figure below). 
 
 Average California Commercial Electricity Consumption 

by End Use*

Lighting (Interior & 
Exterior) 35%

Cooling 15%

Refrigeration 13%

Ventilation 12%

Office Equipment 7%

Other 8%

*Source: California Energy Commission, California Commercial End-Use Survey, 2006  
 
California has 1 billion square feet of commercial 
office space, most of which was built prior to the 
state’s Title 24* regulations. Installing existing 
best practice* lighting retrofits in these 
applications (instead of simple ballast and lamp 
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replacements) will yield substantial savings79 
and can enhance worker productivity by 
improving the visual environment. Products for 
office task ambient lighting systems can save 
40-60 percent over current practices — 
approximately twice the energy, peak demand 
and CO2 emissions compared to current Title 24 
codes of 0.9 watts per square foot.80 
 
Exterior. Exterior lighting includes parking lot, 
area, walkway and security lighting. In the 
nonresidential sector, exterior lighting usage 
comprises 1.4 percent of California’s total 
electricity use, much of which occurs during 
limited occupancy periods.81 Through a 
combination of sensors, occupancy controls and 

Commercial office spaces typically rely on a 
standard practice* lighting design approach 
known as “general lighting,” where ceiling-

mounted lights supply uniform lighting levels for 
an entire office interior. This approach results in 
wasted energy, increased cooling costs and 
sub-par lighting for human performance. Best 
practices include a high performance task 
lighting retrofit in worker specific areas, reducing 
lighting energy use and increasing the quality of 
light in the office space.  

 
other technologies, end users can save money 
by reducing energy usage by more than 50 
percent.82 Such retrofits are one of many 
relatively untapped opportunities to reduce 
lighting energy demand and deliver identical or 
improved service.83 

 

Substantial reductions in lighting energy demand are contingent upon successfully addressing or 
navigating around barriers within the lighting market. These impediments include:  

� Policy Barriers that conflict with the 
accelerated adoption of best practice 
lighting technologies and systems 
required to meet the state’s ZNE goals; 

� Lack of knowledge regarding best 
practice lighting technologies among 
specifiers, installers and other lighting 
professionals; 

� Proprietary protocols that can limit 
innovation and interoperability of lighting 
systems and integration with other 
building and network systems; 

� Lack of retailer and consumer 
awareness about lighting’s invisible 

benefits, such as contributions to human 
performance, well-being and energy and 
cost savings; 

� Cost constraints, including the challenge 
of encouraging end users to purchase 
and install best practice lighting 
technologies and systems; 

� Gaps in the Research, Development 
and Demonstration (RD&D)* 
infrastructure that cause redundancies 
and unnecessary delays in rapid 
deployment of best practice technologies 
to the market. 
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13.3 GOALS  
 
Goal Goal Result 
1. Develop and implement coordinated policies, 
procedures, and other market interventions that 
eliminate barriers, accelerate lighting market 
transformation* in California and provide incentives for 
best practice lighting technologies and systems. 

¨ 
By 2020, existing policies and procedures in California will 
enable lighting technologies to contribute to zero net energy 
(ZNE)* consumption with negligible negative impacts on the 
environment. 

2. Define and advance best practices for design, 
installation, operation and maintenance of integrated 
systems* to achieve sustainable* lighting solutions for 
all spaces. 

¨ 
By 2020, 100percent of new and retrofit lighting installations 
will meet best practices. End users will receive education and 
training to maintain optimal performance of installations 
throughout their useful lives. 

3. Create widespread end user demand to purchase 
and use best practice lighting technologies and 
systems. ¨ 

By 2020, transform consumers’ lighting preferences to best 
practices as demonstrated by an 80% decrease in perceived 
barriers to adoption and a 50% decrease in sales of inefficient 
lighting products in key market segments (over 2010 
baselines). 

4. Develop research, development and demonstration 
(RD&D) networks to create, test, and deliver the 
lighting solutions needed to transform California’s 
lighting market achieve ZNE goals. 

¨ 
Create a broad RD&D portfolio of technologies that will 
support a 60-80% statewide reduction in electrical lighting 
energy consumption by 2020. 

    
The goals described in this chapter envision 
defining, creating, testing and delivering 
advanced lighting products and best practices to 
an educated pool of end users in a supportive 
policy environment. Best practices are defined 
as coordinated technologies, systems and 
design approaches that typically provide savings 
of 25-50 percent over standard practices while 
avoiding negative environmental impacts. Best 
practices may change over time as improved 
components, technologies and design 
approaches become available. The four goals in 
this chapter together provide the foundational 
support for best practices to make them the 
default lighting choice for California end users.  

In California, lighting technology, design and 
installation is regulated primarily by the 
California Energy Commission’s (CEC) Title 20* 
and Title 24 appliance and building codes (as 

well as by the federal Energy Policy Act*). Such 
command and control measures — including 
local government reach codes* — can advance 
lighting market transformation but cannot 
achieve the goals without interventions that 
bring advanced lighting technologies and best 
practices to the marketplace and support rapid 
adoption by end users.  

As shown in the figure below, this chapter sets 
forth a comprehensive strategy to bring together 
all aspects of the lighting market in California: 
public policy and regulations, building designers, 
owners, managers and occupants, consumers 
and technology developers. This chapter will set 
the market on the path to achieve the targeted 
60-80 percent reduction in statewide lighting 
electrical use thereby furthering the goal of ZNE 
buildings in California.
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The figure above represents the interconnectedness of the four lighting goals. To achieve the vision for a transformed lighting 
market in California, all four goals have to work in synergy to continuously define, create, test and deliver advanced lighting products 
and best practices to an educated pool of end users in a supportive policy environment. 

13.4  STRATEGIES  
California can achieve a 60-80 percent reduction 
in statewide lighting energy use by 2020. The 
Huffman Bill requires California to “reduce 
average statewide electrical energy 
consumption by not less than 50 percent from 
the 2007 levels for indoor residential lighting and 
not less than 25 percent from the 2007 levels for 
indoor commercial and outdoor lighting by 

2018.” This critical piece of legislation will move 
California toward its goals but will not achieve 
the 60-80 percent reduction in lighting energy 
consumption necessary to truly transform the 
lighting market.  

Advanced lighting technologies* and design 
solutions – such as integrated controls, 
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daylighting* and task/ambient lighting systems – 
can deliver the additional savings necessary to 
achieve this transformation.84, 85 This will require 
shifting incentives to encourage best practices, 
enhancing coordination among regulatory 
agencies and creating more effective financing 
mechanisms for lighting retrofits.   
 
To effect rapid change in California’s lighting 
market, numerous stakeholders — beyond the 
CPUC and IOUs — will need to participate 
actively and collaborate effectively. With a vast 
array of players involved in the lighting market 
— such as the CEC’s Public Interest Energy 
Research (PIER) Program*, manufacturers, 

distributors, retailers, Title 24 consultants, 
specifiers and contractors, lighting designers, 
architects, environmental groups, construction 
companies, building engineers, industry and 
professional groups, utilities, local building 
officials, building owners/managers, consumers 
and local, state and federal government 
agencies — it is essential that the industry’s 
leaders continue their involvement past the 
development of these goals and strategies and 
help implement the actions needed for the next 
10 years and that new leaders continue to 
become engaged as the process moves 
forward.  

IMPLEMENTATION PLAN 
Goal 1: Develop and implement coordinated policies, procedures, and other market interventions 
that eliminate barriers, accelerate lighting market transformation in California and provide 
incentives for best practice lighting technologies and systems. 
 
There are many untapped lighting efficiency 
opportunities that could yield significant energy 
savings in California if comprehensive and 
innovative policies are implemented. Policy can 
both directly and indirectly affect availability and 
the use of best practice technologies. 
California’s major policy-making institutions —
including the CPUC, CEC, Air Resources Board 
(ARB)* and local governments* — must commit 
to integrated policies that transform California’s 
lighting market away from standard practices to 
best practices at a rapid pace.  
 
To date, the majority of the utilities’ lighting 
programs have focused on widget swap-out 
strategies (such as replacing incandescent 
lamps with CFLs). With the new state and 
federal lighting standards, utility programs 
promoting basic CFLs will provide little 
incremental benefit.86 Future efforts in lighting, 
including ratepayer funded programs, should 
focus on systems-based opportunities that 
achieve savings beyond standards. This may 
require reexamining the CPUC’s current 3-year 
funding cycle to potentially allow longer-term 
funding and targets.  
 
California’s key regulatory agencies must 
coordinate on intermediate steps toward lighting 
market transformation and ZNE policies and for 
improvements to codes and standards. In 
addition, by creating economies of scale and 

emphasizing lighting in the state’s ongoing 
greening efforts, governments at the state, 
regional and local levels can help reduce initial 
market barriers through leadership by example. 
 
To transform the market, policymakers must 
help end users afford or finance best practice 
lighting solutions. Additional financial 
mechanisms to address market barriers must 
also be created to spur adoption. Related 
solutions — such as incorporating third-party 
funding into large scale on-bill financing 
programs and advancing statewide participation 
in AB 811*-authorized financing mechanisms - 
could enable a broader base of Californians to 
purchase and install best practice lighting 
technologies. California should examine ways to 
align incentives such that lighting efficiency is 
maximized prior to awarding incentives for 
onsite generation (e.g., California Solar 
Initiative). 
 
Policies should be developed to ensure that best 
practice lighting systems avoid unintended 
negative environmental consequences by 
minimizing the ecological impacts of each 
technology throughout its lifecycle — from 
design through disposal. California must support 
a comprehensive view of energy efficient lighting 
systems that includes not only their energy 
savings and financial implications but also their 
environmental costs. 
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The strategies to achieve this goal include: 

� Aligned Priorities: Match public policy 
and utility energy efficiency program 
priorities to statewide lighting goals. 

� Unified Vision: Build a common vision 
among key state regulators and align 
codes and standards to advance 
California’s lighting market 
transformation. 

� Financial Support: Create financial 
incentives and supportive policies to 

avoid trapped lighting energy savings 
opportunities.  

� Sustainability: Minimize environmental 
impacts of each lighting technology 
throughout its lifecycle (production, use 
and disposal). 

� Basic CFL Incentive Phase-out: 
Prepare suppliers for a shift in program 
incentives away from CFLs and toward 
the next generation of high efficiency 
lighting.

Goal 1: Policy for Transformation  

Implementation Plan and Timeline 

Strategies Near Term 
2010 – 2012 

Mid Term 
2013 − 2015 

Long Term 
2016 − 2020 

1-1: Match state laws, 
policy and regulations with 
utility energy efficiency 
program priorities and 
statewide lighting goals 

 Explore implications of current 
cost/benefit methodologies on 
IOUs’ ability to incorporate 
advanced lighting products into 
their programs 

 Explore implications of IOU 
program cycles on ability to 
reach lighting goals  

 Monitor lighting legislation, 
regulations and industry 
developments with the aim of 
incorporating additional lighting 
technologies and best practices 
into the next utility program 
cycle (including residential low-
income) 

 Design and test innovative 
program delivery strategies to 
accelerate market 
transformation 

 Incorporate 2010-2012 EM&V 
results into policies and 
programs for future EE program 
cycles 

 Adjust methods as appropriate 
 
 
 
 
 Adjust cycles as appropriate 

 
 
 Continue monitoring legislation, 

regulations and industry 
developments; incorporate new 
technologies and best practices 
into the next utility program 
cycle 

 
 
 Incorporate cost-effective pilot 

programs from prior program 
period into core programs; 
continue pilot projects  

 Ongoing 

 Adjust methods as 
appropriate 

 
 
 
 Adjust cycles as appropriate 

 
 
 Ongoing 

 
 
 
 
 
 
 
 Incorporate cost-effective 

pilot programs from prior 
program period into core 
programs; continue pilots  

 Ongoing 
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Implementation Plan and Timeline 

Strategies Near Term 
2010 – 2012 

Mid Term 
2013 − 2015 

Long Term 
2016 − 2020 

1-2: Build a common vision 
for advancing lighting 
market transformation 
among key state agencies 

 Engage statewide institutional 
stakeholders in collaborative 
efforts to agree on steps toward 
lighting market transformation 
and ZNE goals 

 Align lighting-related codes & 
standards, green building rating 
systems and industry norms 
and practices with ZNE policy 

 Develop standards for all public 
buildings to encourage 
leadership by example in 
support of ZNE goals  

 Review and revise steps as 
needed  

 
 
 Identify and resolve next 

priorities  
 
 Implement ZNE standards in 

public buildings  
 
 

 Review and revise steps as 
needed  

 
 
 Identify and resolve next 

priorities  
 
 Ongoing 

1-3: Create financial 
incentives and supportive 
policies to avoid trapped 
lighting energy savings 
opportunities and make 
best practice lighting 
solutions affordable 

 Identify and implement creative 
financing mechanisms, 
including those that reduce 
barriers to lifecycle investment 
strategies  

 Identify and eliminate barriers 
to on-bill financing and 
incorporate third-party financing 
into IOU program offerings 

 Target statewide participation in 
AB 811-authorized financing 
mechanisms (such as Property 
Assessed Clean Energy* 
[PACE] bonds) 

 Advocate to raise percentage 
above T24 (including lighting) 
required to receive funding from 
California Solar Initiative (CSI) 
to 30% 

 Increasingly integrate funding 
for demand response*, energy 
efficiency and renewable 
energy projects  

 Increase the adoption rate of 
lifecycle investment strategies  

 
 Expand on-bill financing 

program  
 
 

 Ongoing 
 
 
 
 Advocate for 60% above T24 to 

obtain CSI incentives 
 
 
 
 Ongoing 

 Increase the adoption rate of 
lifecycle investment 
strategies  

 
 Expand on-bill financing 

program  
 
 

 Ongoing 
 
 
 
 Advocate for 90% above T24 

to obtain CSI incentives  
 
 
 Ongoing 
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Implementation Plan and Timeline 

Strategies Near Term 
2010 – 2012 

Mid Term 
2013 − 2015 

Long Term 
2016 − 2020 

1-4: Minimize 
environmental impacts of 
each lighting technology 
throughout its lifecycle 
(production, use and 
disposal). 

 Allocate RD&D funding to 
increase sustainability of best 
practice lighting systems and 
determine long range funding 
needs 

 Develop cost-effective, 
convenient methods to collect 
and recycle any end of life 
lamps and test as pilot 
programs 

 Establish hazardous materials 
content specifications for all 
lighting products in IOU 
programs 

 Develop and implement 
voluntary manufacturing and 
labeling standards that include 
sustainability indices 

 Incorporate measurement of 
avoided GHG emissions along 
with kW/kWh into EM&V 
activities/reports to encourage 
deeper energy savings 

 Develop and implement funding 
plan 

 
 
 
 Continue successful recycling 

programs  
 
 
 Implement specifications 

 
 
 
 Develop and implement 

additional standards and 
continue recruiting 
manufacturers to participate  

 Refine and continue GHG 
efforts 

 Expand funding, based on 
results of prior cycles 

 
 
 
 Ongoing 

 
 
 

 Ongoing 
 
 

 Continue implementing 
standards and recruiting 
lighting manufacturers to 
participate in standards 

 
 Refine and continue GHG 

efforts 

1-5: Coordinate phase out 
of Utility incentives for 
purchase of CFLs. 

 Ensure that big box and home 
improvement retailers such as 
Wal-Mart and Home Depot are 
ready to stock Energy star price 
discounted CFLs in CA as IOUs 
phase out CFL programs 

 Utilities engage in negotiations 
with manufacturers and 
retailers to buy-down prices 
and stock the next generation 
of high efficiency lighting 

 Ongoing  Complete 
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Goal 2: Define and advance best practices for design, installation, operation and maintenance of 
integrated systems to achieve sustainable lighting solutions for all spaces. 

Whole building design is a key element of the 
Strategic Plan, and best practice lighting 
systems are a foundational component of whole 
building design strategy. Best practice lighting 
technologies, systems and solutions must 
become standard practice.  

Sample Best Practices in Lighting (2010) 
 Task/Ambient Lighting with Controls in 
Commercial Offices 

 Integrated Classroom Lighting Systems  
 Interior Electronic High-Intensity Discharge 
(HID) lamps and ballasts 

 Light-Emitting Diode (LED) Downlights for 
Residential Buildings 

 Light-Emitting Diode (LED) Downlights for 
Commercial Buildings 

 Smart Bi-level Exterior Lighting 

 
It is the nature of best practices to evolve; best 
practice lighting must be defined, updated 
frequently and promulgated to achieve the 
largest energy savings possible.† Identifying 
successive generations of lighting best practices 
must be part of RD&D efforts and pilot projects. 
These technologies and systems should be 
demonstrated and pilot tested, and post-
occupancy data should be collected to optimize 
performance and improve energy savings 
estimates and ensure consumer acceptance. 
Incentives should be provided to California’s 
major lighting end users should be to encourage 
benchmarking of energy lighting use over time to 
enable quantification and tracking of lifecycle 
impacts of these enhanced codes and building 
performance improvements.  

Best practices should then be incorporated into 
utility programs and into pattern books* to assist 
lighting professionals in improving the quality 
and efficiency of lighting statewide. 

                                                 
† As will be discussed under Goal 4 (RD&D), the CPUC will 
convene an advisory body to coordinate research and 
related activities with stakeholders. This body will define best 
practices for lighting and update these definitions annually 
as lighting technologies and systems evolve. 

Lighting professionals must be trained and 
certified in the proper specification, installation 
and maintenance of the most up-to-date best 
practice technologies and systems. Certified 
lighting professionals must become the norm; 
contractors and electricians must be encouraged 
to obtain lighting certifications, trained to 
integrate efficient technologies and designs into 
lighting systems for both new construction and 
retrofit applications, and rewarded for doing so.  

End users must be educated regarding the long-
term benefits of best practice technologies to 
move the market away from decisions based 
upon first cost* and simple payback* (the 
amount of money spent on purchase/installation 
and amount of time to recover those costs) and 
toward lifecycle cost* assessments.  

In parallel, best practices must also be 
incorporated into building codes and standards 
to ensure their widespread adoption. The current 
multi-year cycle for updating California’s building 
codes (including Title 20 and Title 24) is too slow 
to enable the ongoing and rapid adoption of 
advanced lighting technologies and systems into 
code. The current process for changing these 
codes should be examined to identify 
opportunities to streamline and integrate best 
solutions on an ongoing basis. 

Strategies to achieve best practices must be 
tailored to major space types and customer 
segments. For example, low-income customers 
in particular have cost constraints that may 
place some advanced technologies and best 
practices out of reach. While these customers 
may not be on the leading edge of market 
transformation, strategies must be developed to 
make advanced technologies and best practices 
available to all market segments -- and 
continually move the market forward. 
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Technical Savings for 6 Sample Best Practice Applications 
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This figure illustrates the technical potential energy savings 
achievable through the pursuit of six example best practices 
for lighting. The difference between the bars represents the 
“lost opportunity” inherent in the pursuit of standard practices 
in lighting efficiency. See Appendix A for the savings 
assumptions underlying these analyses. 

 

 

 

The key strategies to identifying, promoting and ensuring best practices include: 

� Identification and Development: 
Identify best practices and continually 
update in coordination with lighting 
market transformation activities. 

� Education and Certification: Elevate 
the level of professional practice and 
performance by expanding access to 

high-quality new and existing education, 
training and certification programs. 

� Codes and Standards: Include lighting 
system design improvements in codes 
and standards and local government 
reach codes. 
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Goal 2: Lighting Best Practices 

Implementation Plan and Timeline 

Strategies Near Term 
2010 – 2012 

Mid Term 
2013-2015 

Long Term 
2016 − 2020 

2-1: Identify best practices 
in coordination with RD&D 
and lighting market 
transformation programs to 
ensure use of high-
performance lighting 
systems 

 Identify top best practices for 
major space types and 
customer segments (including 
residential low income); 
achieve 50% of the potential 
savings identified  

 Develop  online pattern books 
for market segments that 
represent at least 60% of the 
total lighting use  

 Develop pilot projects that 
support best practices 

 Initiate post-occupancy 
evaluation of 5% of permitted 
and/or incentivized lighting 
installations  

 Integrate best practices with 
core utility programs and 
ensure use in at least 50% of 
new projects  

 Incorporate open source 
lighting communications 
protocols into best practices, 
incentives and codes  

 Establish integration protocols 
for lighting systems with all 
building systems, smart grid, 
monitoring and commissioning 
systems used in the public 
sector 

 Achieve at least 80% of the 
savings potential by switching 
to best practices  

 
 
 
 Add pattern books to cover at 

least 85% of total lighting use 
 
 Ongoing 

 
 Adjust the percent surveyed, 

based on 2010-2012 results  
 
 
 Ensure best practices are 

used in at least 80% of new 
projects  

 
 Include protocols for smart 

grid and building systems for 
lighting  

 
 Extend integration to 50% of 

private sector 

 Achieve 95%+ of the 
potential savings identified 
by switching to best 
practices  

 
 
 Add pattern books to 

cover at least 95% of total 
lighting use 

 
 Ongoing 

 
 Confirm monitoring 

capability built into lighting 
systems  

 
 Ensure best practices are 

used in 95% of new 
projects  

 
 Include protocols for zero 

net energy systems for 
lighting integration 

 
 Extend integration to 

100% of private sector 

2-2: Elevate the level of 
professional practice and 
performance for designers, 
architectural consultants, 
electrical contractors, 
engineers and other 
lighting professionals. 

 Develop specifications for 2020 
lighting best practices by 
market sector for highest end-
uses in coordination w/RD&D 

 Educate and train lighting 
professionals on evolving best 
practices and how best to 
explain their benefits to end 
users 

 Require Lighting Certification 
for designers and contractors 
who implement public agency 
installations/retrofits; encourage 
30% of private sector projects 
to require certification 

 Ensure understanding and 
application of lighting system 
integration protocols among 
lighting professionals  

 Expand 2020 specifications to 
50% of all markets  

 
 
 Ongoing 

 
 
 
 Expand system to 50% of 

private sector projects  
 
 
 
 Ongoing 

 Expand 2020 specifications 
to 100% of all markets  

 
 
 Ongoing 

 
 
 
 Expand system to 100% of 

private sector projects  

 
 
 Ongoing 
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Implementation Plan and Timeline 

Strategies Near Term 
2010 – 2012 

Mid Term 
2013-2015 

Long Term 
2016 − 2020 

2-3: Continuously promote 
lighting system design 
improvements to codes 
and standards based on 
the best available field data 
and studies 

 Explore opportunities to 
enhance and accelerate 
process for integrating best 
practices into codes (T20 and 
T24) and code enforcement 

 Develop an integrated 
benchmarking process that 
enables accounting of lighting 
savings and encourage 50% of 
California’s major lighting end 
users to benchmark 

 Create a standard lifecycle 
evaluation for lighting impacts, 
including savings calculation 
template with kW; kWh, 
Therms, CO2 and funding 
source 

 Enhance process for integrating 
best practices into codes 
(including enforcement) 

 
 
 Optimize the integrated process 

to cover 80% of major markets 
 
 
 
 Ongoing 

 Continue process for 
integrating best practices 
into codes (including 
enforcement) 

 
 Optimize integrated process 

for 100% of all markets 
 
 
 
 Ongoing 
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Goal 3: Create widespread end user demand to purchase and use best practice lighting 
technologies and systems. 

Understanding the end user — e.g., CEOs, 
facility managers, individuals and apartment 
managers — is a prerequisite for effective 
product development and adoption of lighting 
best practices.  
 
Influencing complex human choices (including 
product selection and use) for lighting is a 
significant challenge and cannot be 
accomplished simply by offering a better 
product. Recent studies published by the CPUC 
conclude that awareness of energy savings 
benefits alone does not lead to changes in 
attitudes, beliefs, habits and/or practices.87 
Barriers (perceived or actual) have an equal 
impact on adoption of energy efficient activity. 

California has some successful lighting market 
transformation experiences. For example, in the 
commercial sector, a combination of codes and 
standards, education and aggressive utility 
program promotions reduced new construction 
office lighting power density by 70 percent 
between 1973 and 2005 (from 4 watts to 1.2 
watts per square foot).88 In the residential 
market, CFLs have achieved saturation in 
approximately 20 percent of sockets.89  

The general public must be treated as a partner 
in lighting market transformation; consumers 
must understand, purchase, install and properly 
use energy efficient lighting. Consumer demand 
for advanced lighting will also change as end 
users develop lighting literacy (through 
education from schools or local governments) 
and understand how quality of light affects 
quality of life (health and performance).  
 
Marketing to end users must leverage the most 
relevant outlets and influencers in the value 
chain to influence lighting decisions and 
purchases. This may include working with IOU 
customer service teams at points of change (i.e., 
lease renewals), manufacturers on improved 
labeling, trade unions on best installation 
practices, retailers on point-of-sale promotions 

or even corporate “green teams”* on bottom-up 
approaches to large scale corporate lighting 
upgrades. Relevant marketing messages should 
be developed for each market segment 
(including residential low income customers) 
based upon the specific barriers and motivations 
within each segment. 
 
The higher first cost of best practice lighting 
technologies presents a challenge in consumer 
adoption. Communication strategies must be 
developed to encourage consumers to look past 
first cost through promotion of lifecycle costing 
and non-energy benefits such as reduced 
maintenance and improved comfort. For large 
scale installations, financing programs such as 
regional incentive guides, outreach partnerships 
with lenders and facilitating group purchases 
with public institutions must be explored. A 
transformed lighting market will require diverse 
financial options built upon understanding end 
users and the unique barriers facing each 
segment of the market.  
 
Market transformation also requires the support 
of the lighting industry. In this highly competitive 
industry, data that can accelerate market 
transformation is not often shared. Annual 
baseline studies and market segmentation 
analyses should be conducted, widely shared 
among all market actors and utilized to create 
effective product introduction and marketing 
campaigns.  
 
Strategic product introduction cannot be 
overemphasized. California must examine the 
success and failure of past market introductions 
(both inside and outside the lighting industry) to 
develop highly effective methods. Market 
introductions require the support of integrated 
communication strategies with market 
stakeholders (including advertising, marketing 
and public relations organizations) to convey 
how lighting affects the human environment and 
trigger end user desire for best practice lighting 
technologies and systems. 
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Specific activities to create widespread end user adoption of lighting best practices include:  

� Marketing and Education: Transform 
thinking about lighting; teach Californians 
to equate quality of light with quality of 
life. 

� Leverage Value Chain: Partner with key 
market actors to promote advanced 
lighting technologies and achieve 
maximum energy savings. 

� Financial Education: Promote financing 
that enables a broad range of end users 
to purchase, install and maintain 
advanced lighting technologies. 

� Strategic Product Introductions: 
Strategically introduce next generation 
products and technologies to the 
marketplace with progressive goals. 

  
 

Goal 3: Drive End User Demand 

Implementation Plan and Timeline 

Strategy Near Term 
2010 – 2012 

Mid Term 
2013 –2015 

Long Term 
2016 –2020 

 3-1: Educate 
Californians to 
equate quality of 
light with quality of 
life 

 Institute a statewide baseline 
study to assess end user wants 
and needs related to lighting as 
well as their satisfaction with 
current lighting technologies and 
systems 

 Create relevant campaigns and 
messages for each market 
segment (including residential 
low income) 

 Initiate lighting literacy education 
to the public via local 
governments, schools, etc.  

 Explore options for marketing 
campaigns targeting key outlets 
(including social media, retail 
displays, lighting shows, etc.) 

 Re-evaluate study; share results 
 
 
 
 
 Assess campaigns; use results 

to inform next phase 
 
 Coordinate with K-12 schools to 

introduce lighting literacy to 
curriculum 

 Assess and refine campaigns  

 

 Re-evaluate study; share results 
 
 
 
 
 Assess campaigns; use results 

to inform next phase 
 
 Coordinate with elementary 

schools to introduce lighting 
literacy to curriculum 

 Assess and refine campaigns  
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Implementation Plan and Timeline 

Strategy Near Term 
2010 – 2012 

Mid Term 
2013 –2015 

Long Term 
2016 –2020 

3-2: Leverage key 
market stakeholders 
along the entire 
lighting value chain 
to promote 
advanced lighting 
technologies, 
systems and best 
practices 

 Develop partnerships with 
lighting influencers to coordinate 
promotion of priority 
technologies 

 Work with IOUs to leverage 
customer service teams and 
ensure efficient lamps are 
installed, not stored 

 Launch grassroots efforts with 
corporate green teams and local 
environmental groups to 
influence lighting leadership 

 Elevate the role of lighting in 
green building rating systems 
(e.g., LEED)  

Work with industry on tenant 
improvement packages (link to 
high-quality advanced lighting) 

 Develop and distribute 
partnership case 
studies/demonstration projects                      
. 

 Leverage contractors to help 
educate public about advanced 
lighting 

 
 Ongoing 

 
 
 
 Institutionalize changes; 

maintain and ongoing feedback 
loops 

 Develop statewide initiatives to 
incorporate best practices into 
retrofit and new construction 
projects  

 Ongoing 
 
 
 
 Develop lead sharing programs 

for all lighting influencers 
 
 
 Ongoing 

 
 
 
 Ongoing 

 
 
 Ongoing 

 

 3-3: Educate 
decision makers 
about creative 
financial 
mechanisms that 
enable purchase of 
advanced lighting 
technologies, 
systems and best 
practices 

 Explore barriers to 
sale/purchase/installation of best 
practice lighting technologies 

 Create and publicize cooperative 
guides that inventory all 
financing options related to best 
practice lighting solutions 

 Create education and outreach 
partnerships with lenders 
focused on financing energy 
efficient lighting projects 

 Facilitate group purchasing 
orders for large institutions  

 With RD&D and policy advisors, 
reassess financial barriers to 
sale/install and where/how used 

 Update all cooperative financing 
guides; publicize widely 

 

 Leverage system retrofits efforts 
(such as Whole House) to 
advance energy efficient lighting  

 
 Ongoing 

 With RD&D and policy advisors, 
reassess financial barriers to 
sale/install  

 Update all cooperative financing 
guides; publicize widely  

 

 Ongoing 
 
 

 
 Ongoing 

3-4: Introduce 
advanced lighting 
technologies, 
systems and best 
practices into the 
marketplace with 
progressive goals.  

 Study product introductions from 
other industries to inform 
strategies for lighting technology 
introductions 

 Conduct a lighting transition/ 
intervention points study 
(segmented by building type); 
use results to accelerate best 
practice adoption 

 Research and propose business 
case for best practice lighting 
(including GHG offsets) to CFOs 
and key decision makers  

 Continue to study, refine and 
promulgate best practices 

 
 
 Develop reward/awareness for 

old products and large scale 
change outs 

 

 Ongoing 

 Continue to study, refine and 
promulgate best practices  

 
 
 Ongoing 

 
 
 

 Ongoing 
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Goal 4: Develop research, development and demonstration (RD&D) networks to create, test and 
deliver the lighting solutions needed to transform California’s lighting market and achieve ZNE 
goals.  
Major advances in lighting systems and best 
practices are necessary by 2015 for California to 
achieve the Strategic Plan’s goals. Research, 
development and demonstration (RD&D) efforts 
must address a wide range of technological 
issues (such as retrofitting lighting applications 
to integrated systems with smart controls and 
demand response capabilities) and include large 
scale, high-profile demonstration projects that 
showcase these solutions.  

Given the global nature and fast pace of the 
lighting industry, it is vital that California uses its 
position as a leader and innovator to transform 
the international lighting market in order to meet 
the aggressive timelines identified herein.  

To create an effective movement toward lighting 
market transformation, California needs a 
collaborative lighting RD&D approach that 
coordinates research and related activities with 
stakeholders to develop a lighting RD&D 
roadmap for California. Through an associated 
advisory body, the coordinated approach would 
create a network of collaborative partnerships 
among lighting industry market actors (in the 
public and private sectors) to develop, refine and 
improve statewide best practices. These efforts 
would focus on rapid market transformation, 
instead of slow, incremental technological 
advances. 

Changing the state of the lighting industry will 
require significant cooperation among all market 
actors. For example, stakeholders overseeing 
publicly funded emerging technologies programs 
could seek partnerships with lighting industry 
peers to identify opportunities for rapid 
deployment of best practice solutions. These 
players would help to establish support and 
funding and participate in ongoing RD&D 
forums, workshops and other activities to 
disseminate lighting solutions and demonstrated 
outcomes. The PIER program has already 
undertaken noteworthy efforts in this area; 
Californians should continue to develop and 
expand upon these endeavors. 

Activities could include researching reducing 
lighting power density and hours of use through 
smart integrated controls and other solutions 
that will help create improved best practices in 
the marketplace.  

Demonstration projects are also a critical 
element of RD&D efforts to develop, assess and 
confirm field performance, identify 
improvements, prevent failures, create case 
studies and best practices.  

Demonstration results would be integrated with 
the IOUs' Emerging Technologies programs and 
shared with the lighting industry at large using 
the CPUC web portal* and other 
communications platforms.  

The CEC's Public Interest Energy Research (PIER) Program, California Institute for Energy and 
Environment* and California Lighting Technology Center* jointly demonstrate innovative interior and 
exterior lighting systems at sites throughout the state. Using a similar collaborative model, the RD&D 
strategies in this chapter will define best practices, develop the RD&D roadmap and demonstrate the 
lighting technologies and solutions needed to achieve California's ZNE goals. 

Strategies to develop a robust, integrated RD&D network include: 

� RD&D Infrastructure: Establish and 
maintain a collaborative, multi-
institutional statewide lighting RD&D 
approach. 

� Smart Technologies: Develop smart 
lighting* technologies, systems and 
solutions that are optimized for energy 

savings, demand response, renewable 
energy and human performance.  

� High-Profile Demonstrations: Design 
creative, high-profile demonstrations of 
best practice lighting solutions that are 
scalable, targeted and leverage regional, 
statewide and national projects. 
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Goal 4: Integrated RD&D Network  

Implementation Plan and Timeline 

Strategies Near Term 
2010 – 2012 

Mid Term 
2013 – 2015 

Long Term 
2016 – 2020 

4-1: Establish and 
maintain a research-
based collaborative, 
multi-institutional 
statewide lighting 
RD&D approach 

  Establish a lighting RD&D 
advisory group with relevant 
subgroups to provide long-term 
guidance to California in the 
lighting efficiency and 
sustainability arenas  

  Publish California’s first 
statewide multi-institutional 
lighting RD&D roadmap  

  Establish an online resource 
(integrated with the CPUC web 
portal) to assist disseminating 
RD&D solutions and 
demonstration outcomes 

  Develop ongoing RD&D forums 
and workshops to assist in 
disseminating solutions and 
demonstration outcomes 

  Establish broad support and 
funding for RD&D portfolio 

 Host ongoing quarterly 
roundtables, provide annual 
reporting on advisory’s findings 

 
 
 Conduct annual roundtables to 

refine and update roadmap 
 
 Create initiatives that 

support/fund manufacturer 
partnerships’ development  

 

 Conduct ongoing RD&D forums 
and workshops 

 

 Pursue broad funding support  
 for RD&D activities 

 Host ongoing quarterly 
roundtables, provide annual 
reporting on advisory’s findings 

 
  
 Conduct annual roundtables to 

refine and update roadmap 
 
 Ongoing 

 

 

 Conduct ongoing RD&D forums 
and workshops 

 
 Ongoing 

4-2: Develop smart 
lighting technologies, 
systems and 
solutions that are 
optimized for energy 
savings, demand 
response, renewable 
energy and human 
performance 

 Research and develop solutions 
that lead to a 25% reduction in 
lighting power density and hours 
of use through smart integrated 
controls  

 Experiment with novel programs 
to launch new technologies 
which help create improved best 
practices in the marketplace  

 Develop a research plan for 
exploring non-energy lighting 
performance, including 
economic, human factors, style, 
etc. 

 Develop and use market 
intelligence on energy use 
patterns, best practices and 
trends and behaviors with 
industry partners 

 Commission a study to assess 
best practices in RD&D 
programs (inside and outside of 
the energy efficiency industry) 

 Target solutions that create a 
50% reduction in lighting power 
density 

 
 
 
 Continue development of new 

programs to launch new 
systems and technologies 

 
 Ongoing 

 
 
 
 Share findings with market 

(ongoing) 

 

 

 Establish links to other efficiency 
programs and agencies 

 

 Extend power density reductions 
to 60 percent or greater  

 
 
 
 
 Continue development of new 

programs for new systems and 
technologies 

 
 Ongoing 

 
 
 
 
 
 Share findings with market 

(ongoing) 

 
 

 Establish links to other efficiency 
programs and agencies 
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Implementation Plan and Timeline 

Strategies Near Term 
2010 – 2012 

Mid Term 
2013 – 2015 

Long Term 
2016 – 2020 

4-3: Design creative, 
high-profile 
demonstrations of 
advanced lighting 
technologies that are 
scalable, targeted 
and leverage 
regional, statewide 
and national projects 

 Develop a standardized 
framework that identifies goals, 
objectives, field protocols and 
expected outcomes for 
demonstration projects 

 Establish a formal, universal 
process for data collection, 
analysis (evaluation and 
measurement) and technology 
handoff of RD&D demonstration 
projects 

 Design collaborative 
demonstration programs that are 
highly visible, scalable, targeted 
and leverage other 
demonstration efforts 

 Establish formal feedback 
program that leverages the 
CPUC web portal to disseminate 
results and lessons learned from 
demonstration projects 

 

 Modify framework based on a 
review of goals and outcomes 

 
 

 Ongoing 
 
 
 
 
 Launch integrated demonstration 

collaborative 
 
 

 Modify efforts based on industry 
feedback 

 Ongoing 
 
 
 
 Ongoing 

 
 
 
 
 Ongoing integrated 

demonstration collaborative 
 
 
 
 Ongoing 
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LIST OF ACRONYMS 
 
AB 32 Assembly Bill 32/California Global Warming Solutions Act of 2006 

www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-
0050/ab_32_bill_20060927_chaptered.pdf   

ABAG Association of Bay Area Governments 
www.abag.ca.gov 

AC Air Conditioning 
ACCA Air Conditioning Contractors of America 

www.acca.org 
ACEEE American Council for an Energy-Efficient Economy 

www.aceee.org  
ACR Assigned Commissioner Ruling 
AHRI Air Conditioning, Heating and Refrigeration Institute 

www.ahridirectory.org/ahridirectory/pages/ariDirectoryMain.aspx  
AIA American Institute of Architects 

www.aia.org  
AMBAG The Association of Monterey Bay Area Governments 

www.ambag.org 
AMI Advanced Metering Infrastructure 
ANSI American National Standards Institute 

www.ansi.org 
ASAP Appliance Standards Awareness Project 

www.standardsasap.org 
ASHRAE American Society of Heating, Refrigerating, and Air-Conditioning Engineers 

www.ashrae.org  
BBEES Big Bold Energy Efficiency Strategies 

Three programmatic initiatives identified by the California Public Utilities 
Commission in Decision 07-10-032  

BIRA Building Industry Research Alliance 
www.bira.ws  

BOC Building Operator Certification 
BTH Business, Transportation and Housing Agency 

www.bth.ca.gov 
BuRec Bureau of Reclamation 

www.usbr.gov  
C&S Codes and Standards  
CAB California Architects Board 

www.cab.ca.gov  
CAIA California Agricultural Irrigation Association 

www.caia-irrigation.org 
CAISO (or ISO) California Independent System Operator 

www.caiso.com  
CALBO California Building Officials 

www.calbo.org 
CalWORKS California Work Opportunities and Responsibility to Kids 

www.ladpss.org/dpss/calworks/default.cfm 
CARB (or ARB) California Air Resources Board 

www.arb.ca.gov  
CBO Community-based Organization 
CDFA California Department of Food and Agriculture 

www.cdfa.ca.gov  
CDE California Department of Education 

www.cde.ca.gov 
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Energy 
Commission 

California Energy Commission 
www.energy.ca.gov  

CEE Consortium for Energy Efficiency 
www.cee1.org  

CEEA California Energy Efficiency Alliance 
CEESP California Energy Efficiency Strategic Plan 

www.californiaenergyefficiency.com  
CFL Compact Fluorescent Lamp or Light 
CO2 Carbon Dioxide 
CIEE California Institute for Energy and Environment (CIEE) 

www.uc-ciee.org  
CLTC California Lighting Technology Center 

www.cltc.ucdavis.edu  
CPUC California Public Utilities Commission 

www.cpuc.ca.gov/puc  
CSAC California State Association of Counties 
CSI California Solar Initiative 

www.gosolarcalifornia.ca.gov/csi/index.html  
CSLB California State License Board 

www.cslb.ca.gov  
CSU California State University 
Cx Commissioning 
DC Direct Current 
DCSD Department of Community Services and Development 

www.csd.ca.gov/default.aspx 
DEER Database for Energy Efficient Resources 

www.energy.ca.gov/deer 
DG Distributed Generation 
DOE U.S. Department of Energy 

www.energy.gov 
DR Demand Response 
DRA Division of Ratepayer Advocates 

www.dra.ca.gov 
DSM Demand-Side Management  
DSS Department of Social Services 

www.dss.cahwnet.gov/cdssweb/default.htm 
DWR California Department of Water Resources 

www.water.ca.gov  
EAP California Energy Action Plan 

www.energy.ca.gov/energy_action_plan/index.html  
ED California Public Utilities Energy Division 
EDD Employment Development Department 

www.edd.ca.gov  
EE Energy Efficiency 
EM&V Evaluation, Measurement and Verification 
EMS Energy Management System 
EPA U.S. Environmental Protection Agency 

www.epa.gov 
EPRI Electric Power Research Institute 

www.epri.com  
ESCO Energy Service Company 
ET Emerging Technology or Emerging Technologies 
ETAAC Economic and Technology Advancement Advisory Committee 

www.etaac.org/jsp/genericdoc.jsp 
ETCC Emerging Technologies Coordinating Council 

www.etcc-ca.com   
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ETP California Employment Training Panel 
www.etp.ca.gov 

FSEC Florida Solar Energy Center 
www.fsec.ucf.edu/en 

GAIN Greater Avenues for Independence 
www.ladpss.org/dpss/gain/default.cfm 

GHG Greenhouse Gas 
GWh Gigawatt Hour 
HARDI Heating, Air Conditioning and Refrigeration Distributors International 

www.hardinet.org  
HDTV High Definition Television 
HERS Home Energy Rating System 

www.energy.ca.gov/HERS  
HVAC Heating, Ventilation and Air Conditioning 
ICLEI International Council for Local Environmental Initiatives 

www.iclei.org  
ID Irrigation Districts or Integrated Design 
IEPR Integrated Energy Policy Report 

www.energy.ca.gov/2007_energypolicy/index.html  
IOU Investor-Owned Utility 
ISO See CAISO or International Organization for Standardization 
ITP U.S. Department of Energy’s Industrial Technologies Program 

www1.eere.energy.gov/industry 
kW kilowatt 
kWh Kilowatt Hour 
LBNL Lawrence Berkeley National Laboratory 

www.lbl.gov  
LCD Liquid Crystal Display 
LED Light-emitting Diode (also used to describe lamps using LED technology) 
LEED Leadership in Energy and Environmental Design (green building rating system) 

www.usgbc.org/leed  
LG Local Government 
LGC Local Government Commission 

www.lgc.org 
LIEE Low Income Energy Efficiency 
LIOB Low Income Oversight Board 

www.ligb.org 
LOC League of California Cities 

www.cacities.org/index.jsp?zone=locc 
ME&O Marketing, Education and Outreach 
Mth Million Therms  
MW Megawatt  
MWh Megawatt Hour  
NATE North American Technician Excellence 

www.natex.org 
NBI New Buildings Institute 

www.newbuildings.org  
NEMA National Electrical Manufacturers Association 

www.nema.org 
NIST U.S. Department of Commerce’s National Institute of Standards and Technology 

www.nist.gov 
NRCS Natural Resources Conservation Service 

www.nrcs.usda.gov  
NREL National Renewable Energy Laboratory 

www.nrel.gov  
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NWEEA Northwest Energy Efficiency Alliance 
www.nwalliance.org  

O&M Operations and Maintenance 
PA Program Administrator 
PACE Property-Assessed Clean Energy 
PDA Personal Digital Assistant 
PG&E Pacific Gas and Electric Company 

www.pge.com  
PIER Public Interest Energy Research 

www.energy.ca.gov/pier  
POU Publicly Owned Utility 
PV Photovoltaic 
QI/QM Quality Improvement/Quality Management 
R&D Research and Development 
RCx Retrocommissioning 
RD&D Research, Development and Demonstration 
RECO Residential Energy Conservation Ordinances 
RFP Request for Proposals 
RH Relative Humidity 
SanDAG San Diego Association of Governments 

www.sandag.cog.ca.us 
SCAG Southern California Association of Governments 

www.scag.ca.gov  
SCE Southern California Edison 

www.sce.com 
SCG (or 
SoCalGas) 

Southern California Gas Company 
www.socalgas.com  

SDG&E San Diego Gas & Electric Company 
www.sdge.com/index.shtm 

SFLI Single Family Low Income 
SGIP Self-Generation Incentive Program 

www.cpuc.ca.gov/PUC/energy/051005_sgip.htm  
SMJU Small and Multijurisdictional Utility 
SMUD Sacramento Municipal Utility District 

www.smud.org  
SWEEP Southwest Energy Efficiency Project 

www.swenergy.org  
TURN The Utility Reform Network 

www.turn.org 
TRC Total Resource Cost 
UC University of California 
USDA U.S. Department of Agriculture 

www.usda.gov  
USGBC U.S. Green Building Council 

www.usgbc.org 
WCEC Western Cooling Efficiency Center 

wcec.ucdavis.edu 
WE&T Workforce Education and Training 

WWD Wind Wave Direction 

ZNE  Zero Net Energy 
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LIGHTING CHAPTER GLOSSARY AND BEST 
PRACTICES  
AB 811 
 California Assembly Bill 811 (authored by Assembly member Lloyd Levine and signed by 

Governor Arnold Schwarzenegger on July 21, 2008), which authorizes California cities 
and counties to designate areas within which willing property owners could enter into 
contractual assessments to finance the installation of energy efficiency improvements 
and/or distributed renewable energy generation. For more information, visit 
http://info.sen.ca.gov/pub/07-08/bill/asm/ab_0801-0850/ab_811_bill_20080721_ 
chaptered.pdf. 

AB 1109 
 California Assembly Bill 1109; see “Huffman Bill” 
Advanced Lighting Technologies 
 Components and systems with improved performance attributes that contribute toward 

efficiency enhancement and best practices. Examples (in 2010) include specialty CFLs, 
LEDs, cold cathode and high-efficiency incandescents (HEI). 

Air Resources Board (ARB) 
 A part of the California Environmental Protection Agency that reports directly to the 

Governor's Office in the Executive Branch of California State Government. The ARB's 
mission is to promote and protect public health, welfare and ecological resources through 
the effective and efficient reduction of air pollutants while recognizing and considering the 
effects on the economy of the state. 

Best Practice 
Coordinated technologies, systems and design approaches, which (through research and 
experience) demonstrate the ability to consistently achieve above standard results while 
avoiding negative environmental impacts. Best Practices change over time as improved 
components, technologies, systems and design approaches become available.  

California Institute for Energy and Environment (CIEE) 
A branch of the University of California Energy Institute, CIEE is a partnership of energy 
agencies, utilities, building industry, non-profits and research entities designed to 
advance energy efficiency science and technology for the benefit of California, other 
energy consumers and the environment. For more information, visit CIEE's website at 
http://uc-ciee.org.  

California Lighting Technology Center (CLTC) 
 Established in 2003 at the University of California, Davis, the CLTC is an organization 

developed through a collaborative effort between the CEC, the California utilities, the 
U.S. Department of Energy (DOE) and the National Electrical Manufacturers Association 
(NEMA) to advance energy efficient lighting and daylighting technologies. For more 
information, visit the CLTC website at http://cltc.ucdavis.edu.  

CPUC Web Portal 
 The CPUC’s Energy Efficiency Web Portal, is a website currently under development by 

the CPUC designed to serve as an organizing and information vehicle to achieve the 
California Energy Efficiency Strategic Plan vision.  

Daylighting 
 Building assemblies (such as use of windows, skylights, light tubes and reflective 

surfaces) designed to introduce daylight into a building for the purpose of illumination, 
view and to reduce a building’s reliance on electric lighting. 

Demand Response 
Mechanism for managing end user electricity consumption in response to energy supply 
conditions. A demand responsive system is one that can be controlled (either directly or 
remotely) to reduce electricity consumption during times of increased energy demand 
and/or constrained energy availability. 

Federal Energy Policy Act 
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 A bill (Pub.L. 109-58) passed by the United States Congress and signed into law by 
President George W. Bush on August 8, 2005, which includes provisions for tax 
incentives for energy efficient equipment, requires the DOE to research demand 
response and other elements. For more information, visit the Federal Energy Regulatory 
Commission website at http://www.ferc.gov/legal/fed-sta/ene-pol-act.asp.  

First Cost 
 Immediate purchase and installation cost. First costs do not include lifecycle or long-term 

operating costs, which may result in long-term cost savings from increased efficiency, 
reduced maintenance and other factors. 

Green Teams  
A formal or informal group of people in a company who are passionate about 
environmental issues. The groups brainstorm solutions and promote ways in which their 
company's practices can become more environmentally sustainable, often creating 
sustainability plans and approaching management for funding to meet plans. 

Huffman Bill  
 California Assembly Bill 1109 (authored by Assembly member Jared Huffman and signed 

by Governor Arnold Schwarzenegger on October 12, 2007), which prohibits the 
manufacturing for sale or the sale of certain general purpose lights that contain 
hazardous substances and requires the California Energy Commission to adopt energy 
efficiency standards for general purpose lights. For more information visit 
http://www.leginfo.ca.gov/cgi-bin/postquery?bill_number=ab_1109&sess=CUR&house= 
B&author=huffman.  

Integrated Systems 
Lighting systems that include components, assemblies and controls designed to work 
together effectively. 

Lifecycle Cost 
 Cost of a component, technology, or system over its entire lifespan, including not just first 

costs but also operating, maintenance and disposal costs.  
Local governments 

Entities including cities, counties, special districts and school districts. 
Market Transformation 
 Long-lasting, sustainable changes in the structure or functioning of a market achieved by 

reducing barriers to the adoption of energy efficiency measures to the point where 
continuation of the same publicly-funded intervention is no longer appropriate in that 
specific market. Market transformation includes promoting one set of efficient 
technologies, processes or building design approaches until they are adopted into codes 
and standards (or otherwise substantially adopted by the market), while also moving 
forward to bring the next generation of even more efficient technologies, processes or 
design solutions to the market.90 

Pattern Book 
 Prototype designs for energy efficient lighting suitable for typical building types. 

Information on lighting products and techniques enables the architect, interior designer, 
electrical contractor, building professional or do-it-yourself homeowner to design quality 
lighting for individual space types. 

Property-Assessed Clean Energy (PACE)  
 A form of financing that creates municipal finance districts to provide loans to 

homeowners and businesses for energy-efficient retrofits and renewable energy system 
installations. Loans are repaid through an annual surcharge on property tax 
assessments. Governor Schwarzenegger signed the nation’s first law allowing PACE 
financing in 2008. 

Public Interest Energy Research (PIER) 
 Program created by the CEC to conduct public interest energy research that seeks to 

improve the quality of life for California citizens by providing environmentally sound, safe, 
reliable and affordable energy services and products. It includes the full range of 
research, development and demonstration activities that will advance science or 
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technology not adequately provided by competitive and regulated markets. For more 
information, visit the PIER website at http://www.pierminigrid.org/.  

Reach Codes 
 Codes that direct contractors to construct buildings significantly more energy efficient 

than required by conventional building codes. 
Simple Payback  
 Amount of time required to recover an initial investment.  
Smart Lighting 
 Lighting that is dynamically responsive to end user needs based on daylighting, 

occupancy, scheduling and demand response requirements.  
Standard Practice 
 As opposed to best practices, standard practices include techniques, policies, 

methodologies, procedures, technologies and systems that are typically employed by 
practitioners and generally do not achieve optimal results (in terms of energy efficiency, 
demand-responsiveness, high quality, environmental sustainability, smart grid 
connectedness and integration with renewable energy generation sources). For lighting, 
standard practices may include efficiency “floors” required by building codes. 

Sustainable 
 Describes a technique, policy, methodology, procedure, technology, or system designed 

or configured in such a way as to minimize (or entirely eliminate) negative impacts on 
natural ecosystems and public health. 

Title 20 
The Appliance Efficiency Regulations (California Code of Regulations, Title 20, Sections 
1601 through 1608), which details current efficiency regulations for appliances sold or 
offered for sale in California, except those sold wholesale in California for final retail sale 
outside the state and those designed and sold exclusively for use in recreational vehicles 
or other mobile equipment. The standards are updated periodically to allow consideration 
and possible incorporation of new energy efficiency technologies and methods. 
http://www.energy.ca.gov/2006publications/CEC-400-2006-002/CEC-400-2006-002-
REV2.PDF.  

Title 24 
 California's Energy Efficiency Standards for Residential and Nonresidential Buildings 

(California Code of Regulations, Title 24, Section 6), which contain the regulations that 
govern the construction of buildings in California. The standards are updated periodically 
to allow consideration and possible incorporation of new energy efficiency technologies 
and methods. On April 23, 2008, the CEC adopted the most recent standard and the 
Building Standards Commission approved them for publication on September 11, 2008. 
These standards will go into effect for all building permit applications submitted on or 
after January 1, 2010. http://www.energy.ca.gov/title24/.  

Research, Development and Demonstration 
 A process incorporating the discovery of new knowledge and understandings using 

experimental methodology. This includes translational activities of applying research to 
the evolving of new systems and projects and activities wherein new products and 
approaches are tested to develop applications based performance data. 

Zero Net Energy 
For buildings, use of no more energy over the course of a year than can be generated 
onsite through renewable resources such as solar, wind, or geothermal power.  
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LIGHTING BEST PRACTICES 
 

Space Types Best Practice Retrofits Standard Practice Retrofits 

Commercial Office Task/Ambient lighting with 
occupancy and daylight controls with 
73 percent energy savings or 0.5 
Watts/sq ft 

Retrofit of ambient lighting system 
with 37 percent energy savings or 
1.1 Watts/sq ft 

Educational Classrooms  Integrated Classroom Lighting 
System with occupancy controls with 
65 percent energy savings or 0.7 
Watts/sq ft 

Recessed troffer fixtures with 
occupancy controls with 50 percent 
energy savings or 1.0 Watts/sq ft 

Residential Downlights  
  

High quality LEDs or SSL fixture 
system with 79 percent energy 
savings 

Compact fluorescent (CFL) fixture 
system with 60 percent energy 
savings 

Commercial Downlights High quality LEDs or SSL fixture 
systems with 78 percent energy 
savings 

Compact fluorescent (CFL) fixture 
system with 54 percent energy 
savings 

Exterior Lighting 
(e.g. Parking lot ,pathway, not 
including parking garages)  

Smart Bi-level lighting systems with 
occupancy and daylight controls with 
40 percent energy savings 

Standard lighting with photocell 
controls with 0 percent energy 
savings 

Interior HID Applications  
(e.g. retail and industrial) 

Electronic HID ballasts with 25 
percent system energy savings or 
0.75 Watts/sq ft 

Magnetic HID ballasts with 0 percent 
energy savings or 1.0 Watts/sq ft 

 

PLEASE NOTE: these best practice examples show the total technical savings potential and are 
primarily intended to illustrate the results from the using best practices versus standard practices 
over 10 years. Calculations are based on accepted estimates for total building stock, assumed 
hours of operations, demonstrations and verified savings results from both standard and best 
practice approaches. Detailed accounting including source and assumption data is in the 2010 
Lighting Technology Overview.
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1 California Public Utilities Commission Decision 07-10-032. (D.07-10-023) Available at: 

http://docs.cpuc.ca.gov/word_pdf/FINAL_DECISION/74107.pdf  

2 Extensive documentation of the materials developed though the strategic planning process is available at: 
www.californiaenergyefficiency.com 

3 The last state effort of this nature was the California Conservation Collaborative, which in 1990 restored emphasis 
and funding to utility energy efficiency programs and established new design principles for programs and utility 
regulation, in response to a drop-off in utility energy efficiency efforts in the late 1980s.  

4 “Energy Action Plan II, Implementation Roadmap for Energy Policies”, California Energy Commission and California 
Public Utilities Commission, September 21, 2005. Available at: 
http://docs.cpuc.ca.gov/word_pdf/REPORT/51604.pdf  

5 “Energy Action Plan I”, California Energy Commission, California Public Utilities Commission and Consumer Power 
and Conservation Financing Authority. May 8, 2003. Available at: 
http://docs.cpuc.ca.gov/word_pdf/REPORT/28715.pdf  

6 California Energy Commission, 2007 Integrated Energy Policy Report (2007 IEPR), adopted December 5, 2007. 
CEC-100-2007-008-CMF. Available at: http://www.energy.ca.gov/2007_energypolicy/documents/index.html  

7 California Air Resources Board “Climate Change Draft Scoping Plan: A Framework for Change” June 2008 
Discussion Draft. (CARB Scoping Plan) p. 7. Available at: 
http://www.arb.ca.gov/cc/scopingplan/document/draftscopingplan.pdf  

8 2007 IEPR. 

9 McKinsey & Company. “Reducing U.S. Greenhouse Gas Emissions: How Much at What Cost? U.S. Greenhouse 
Gas Abatement Mapping Initiative” Executive Report, December 2007. Available at: 
http://www.mckinsey.com/clientservice/ccsi/pdf/US_ghg_final_report.pdf  

10 Assembly Bill No. 32 (Pavley, 2006) California Health and Safety Code, §§ 38500 et seq. Available at: 
http://www.climatechange.ca.gov/publications/legislation/ab_32_bill_20060927_chaptered.pdf  

11 CARB Scoping Plan p. 13.  

12 Ibid. pp 21-22. The Draft Plan Appendices also consider a more stringent target for energy savings of 40,000 GWh.  

13 Ibid. p.22. Assembly Bill 1493 (Pavley, 2002) directed ARB to adopt vehicle standards that lower greenhouse gas 
emissions to the maximum extent technologically feasible, beginning with the 2009 model year. ARB plans to adopt 
a second, more stringent, phase of the Pavley regulations.  Over the 2020 timeframe these measures are expected 
to yield over 30 million metric tons of GHG reductions.  ARB adopted regulations in 2004 and applied to the U.S. 
Environmental Protection Agency (U.S. EPA) for a waiver under the federal Clean Air Act to implement the 
regulation. While initially denied, it is likely that ARB will ultimately be permitted to implement the Pavley 
regulations.  If not, they plan to pursue other avenues to realize the vast potential for GHG reductions in the 
transportation sector.  

14 http://www.green.ca.gov/GreenActionTeam/default.htm 

15 California Public Utilities Commission Decision 08-07-047. (D.08-07-047) Available at: 
http://docs.cpuc.ca.gov/word_pdf/FINAL_DECISION/85995.pdf  

16 Energy Independence and Security Act of 2007. (EISA 2007) Public Law 110–140. Dec. 19, 2007. Available at: 
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=110_cong_public_laws&docid=f:publ140.110.pdf  
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17 D.07-10-032, p.33. 

18 Ibid. , p. 33 

19 California Public Utilities Commission Decision  98-04-063, Appendix A. 

20 D.07-10-032, p.150.  

21 As an example, the Northeast Energy Efficiency Partnership (NEEP) sets market transformation goals for its 
programs, and then measures progress towards the goals by determining the extent to which various barriers have 
been overcome in a given market. Such barrier criteria include: consumer awareness, product/service availability, 
pricing, purchasing behavior, customer satisfaction, and future customer actions. Measures and programs that 
have achieved their goals are phased out of utility energy efficiency portfolios to make room for new measures.  

22 Transcripts of the three stakeholder workshops—as well as the written comments submitted—are available on the 
strategic planning website: www.californiaenergyefficiency.com.   

23 2007 IEPR  

24 California is served by well over 60 electricity and natural gas distribution companies. (Energy Commission at 
http://www.energy.ca.gov/electricity/utilities.html#300; and U.S. Census Bureau, 1997 Economic Census 
December 29, 1999, which counts over 200 utilities) Some smaller utilities may not offer residential customers 
opportunities to participate in energy efficiency programs. However, a large majority of California residents are 
served by utilities that do offer energy efficiency programs. (See also endnote 3 below.) 

25 Thirty percent (30%) is the proportion of IOU-served residential households qualifying for Low Income Energy 
Efficiency (LIEE) programs. IOUs serve about 10.5 million residential customers (CPUC at 
http://www.cpuc.ca.gov/PUC/energy/), or approximately 83% of California households. The proportion of LIEE-
qualifying households served by publicly-owned utilities is assumed to be similar. 

26 Title 20, Cal. Code Regs., Sections 1601 – 1608, http://www.energy.ca.gov/appliances/; Title 24, Cal.Code Regs. 
Part 6,  http://www.energy.ca.gov/title24/. 

27 Assembly Bill No. 1109 (Huffman, 2007) Public Resources Code §§ 25402 et seq. Available at: 
http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab_1101-1150/ab_1109_bill_20071012_chaptered.pdf  

28  2007 IEPR, pp. 88. 

29 Several green building standards take embodied energy into account. See, for instance, US Green Building Council 
Leadership in Environmental and Environmental Design (LEED) (http://www.usgbc.org) or UK Code for Sustainable 
Homes (http://www.planningportal.gov.uk/england/professionals/en/1115314116927.html) 

30 In establishing the New Solar Homes Partnership (NSHP), the Energy Commission requires that new residential 
buildings granted an incentive under the NSHP exceed California’s Title 24 Building Energy Efficiency Standards. 
This helps the combined energy efficiency and solar project to be as affordable as possible over the life of the 
home. To qualify for “Tier II” incentives, the home must exceed Title 24 standards by 35%. For more information 
regarding the Energy Commission’s New Solar Homes Partnership and qualifying energy efficiency standards, go 
to: http://www.gosolarcalifornia.org 

31 BSC Green Building Standards. Available at: 
http://www.documents.dgs.ca.gov/bsc/prpsd_stds/2007/combined_approved_green_code_pt11.pdf   

32 San Francisco 2008 Green Building Ordinance, Available at: 
http://www.sfenvironment.org/downloads/library/sf_green_building_ordinance_2008.pdf   

33 Los Angeles 2008 Green Building Ordinance, Available at: 
http://cityplanning.lacity.org/Code_Studies/GreenLA/greenbuildingordinance.pdf  
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34At the end of 2007 (prior to the mortgage crisis), only one-in-three of the state’s households could afford a 

conventional entry level home, an improvement from one-in-four a year earlier, but still challenging for prospective 
home buyers. See: “Housing Affordability Improves as Prices and Rates Decline”, Robert A. Kleinhenz, California 
Association of Realtors, February 2008.     

35 United States Department of Energy. “Residential Energy Consumption Survey.” 2001. Available at: 
http://www.eia.doe.gov/emeu/recs/recs2001/enduse2001/enduse2001.html  

36 Federal, state and local governmental buildings and facilities are categorized as “commercial” and implicitly 
included in the strategies of this Chapter and periodically differentiated as warranted; additionally, local 
governmental buildings are discussed extensively in the Local Government Chapter of this Strategic Plan. 

37 For more information on the 2030 Challenge go to: http://www.zeroenergycbi.org/  

38 For more information on this Initiative go to: http://www.eere.energy.gov/news/daily.cfm/hp_news_id=129  

39 For more information on California’s Green Buildings Initiative, go to: http://www.dgs.ca.gov/GB%20Program.htm  

40 For more information on California’s Grid Neutral Schools Program, go to: http://www.green-
technology.org/green_technology_magazine/images/grid_neutral.pdf  

41 California Energy Commission, Options for Energy Efficiency in Existing Buildings. December 2005. CEC-400-
2005-039-CMF. Available at: http://www.energy.ca.gov/2005publications/CEC-400-2005-039/CEC-400-2005-039-
CMF.PDF  

42 Assembly Bill 1103 (Saldana, 2007) Public Resourc eCode, §§ 25402 et seq.  Available at: 
http://www.leginfo.ca.gov/pub/07-08/bill/asm/ab_1101-1150/ab_1103_bill_20071012_chaptered.pdf 

43 California Energy Commission, http://www.energy.ca.gov/electricity/consumption_by_sector.html     

44 2007 IEPR. 

45 CARB Scoping Plan, p.7. 

46 2007 IEPR. 

47 For more information on the Superior Energy Performance Partnership, go to: 
http://www.superiorenergyperformance.net/  

48 For more information on the ANSI-accredited Plant Energy Efficiency Certification Program initiated through SEPP 
go to: http://www.superiorenergyperformance.net/pdfs/Plant-Certification-StrategicPlan-SEP-May-2008.pdf  

49 For more information on these programs, go to: http://www1.eere.energy.gov/industry/saveenergynow/ and 
http://www.labs21century.gov/  

50 2007 IEPR, p. 13. 

51 For more information on CDFA’s Vision, go to:  http://www.cdfa.ca.gov/agvision/. 

52 This Plan examines residential and small commercial HVAC, and therefore implicitly assumes unitary equipment 
(packaged and split) that is 20 tons and below, rather than large, built-up HVAC. Large systems are an important 
energy efficiency and peak management issue but, pursuant to the Commission’s big, bold Programmatic Initiative 
in D.07-10-032, are not directly examined in this Chapter as they have a very different marketplace dynamic than 
unitary systems.  Many of the factors that influence efficiency of large systems are examined in the Commercial 
Chapter. 
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Problems; (Prepared for the U.S. EPA, February 1999.) Available at: http://www.aceee.org/pubs/a992.htm  

54 “Strategic Plan to Reduce the Energy Impact of Air Conditioners” AB 2021 Report” June 2008. CEC-400-2008-010. 
Available at: http://www.energy.ca.gov/2008publications/CEC-400-2008-010/CEC-400-2008-010.PDF  

55 Section 306 of EISA 2007 allows, for the first time, for the U.S. Secretary of Energy to set regional standards for 
certain HVAC equipment. 

56 Appliances are, in fact, primarily regulated at the federal level; and for any product that is regulated at the federal 
level states are preempted from regulating. Buildings are primarily regulated at the state level; notable exceptions 
are manufactured housing (which is federally regulated) and hospitals. 

57 2007 IEPR. 

58 Chris Neme, John Proctor, and Steve Nadel, National Energy Savings Potential from Addressing HVAC Installation 
Problems (Prepared for the U.S. EPA, February 1999). Available at: http://www.aceee.org/pubs/a992.htm 

59 See for example Quantec, Statewide Codes and Standards Market Adoption and Noncompliance Rates. Prepared 
for Southern California Edison May 10, 2007. 

60 EISA 2007 requires state to initiate smart grid proceedings by the end of 2008. All of the IOUs have already filed for 
recovery of infrastructure investments for smart grid.  

61 “Plugging in the Consume: Innovating Utility Business Models for the Future” IBM Institute for Business Value, 
2007. Available at: http://www-03.ibm.com/industries/utilities/doc/content/landingdtw/3165578119.html  

62 California Energy Commission recently held on this emerging CEC Smart Grid research initiative, “Defining the 
Pathway to the California Smart Grid of 2020”. Agenda available at: 
http://www.energy.ca.gov/research/notices/2008-08-05_RFP_smartgrid/2008-08-05_AGENDA.PDF  

63 The topical convener reports are summaries based on the input received at publicly-held workshops attended by 
stakeholders, experts, IOU staff and others to provide information and discussion in the development of the 
California Energy Efficiency Strategic Plan. The CPUC convened the workshops and enlisted leading subject 
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Report itself can be found on the California Energy Efficiency Strategic Plan site, 
http://www.californiaenergyefficiency.com  

64 D.07-10-032, p. 59. 

65 D.07-10-032, pp. 64-65. 
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local and regional government entities. 

68 California Public Utilities Commission Decision 99-08-021, Ordering Para. 11. See also D.01-01-060 directing the 
utilities to increase partnerships with local governments to achieve energy efficiency at the local level. 

69 California Environmental Quality Act 
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