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Decades of Leadership

• 
•  

•  

•  

•  

2%  Recycling & Waste

2015 Total Emissions
440.4 MMTCO2e

11%  Electricity Generation

21%  Industrial

8%  Agriculture

37%  Transportation

In State

8%  Electricity Generation
Imports

9%  Commercial 
       & Residential

4%  High-GWP

Governor Brown signs SB 32 recommitting  
California’s efforts to curb climate change.

CALIFORNIA CARBON EMISSIONS BY SCOPING PLAN SECTOR
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The Climate Imperative – We Must Act

The evidence that the climate is changing is undeniable. As 

– and makes clear the need to take additional action now.

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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California is on Track – But There is More to Do
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California’s Path to 2030

CREATING

31,000 DIRECT JOBS &
57,000 INDIRECT JOBS

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

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%

N
EA

RL
Y

PROJECTIONS
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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 

markets continue 
to outpace 
expectations.

CUMULATIVE CALIFORNIA ZEV SALES PROJECTIONS
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CALIFORNIA’S GOALS

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

•

•
•  

•  

•
•  

LEGISLATIVE LEADERSHIP ON CLIMATE

• 
• 
• 
• 
•  

• 
•  

• 
• 
• 
• 
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Enhance Industrial Efficiency & Competitiveness

ACTION ON HFCS

ACHIEVING SUCCESS IN INDUSTRIAL EFFICIENCY AND COMPETITIVENESS

•  

•  
 

• 
• 
•  
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Prioritize Transportation Sustainability

RENEWABLE       DIESEL USE
has increased 7000% since 2011
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ACHIEVING SUCCESS IN TRANSPORTATION SUSTAINABILITY

• 
•  

•  

•  

•  
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Continue Leading on Clean Energy

1983 1990 2000 2010 2016

G
W

h 

0 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

SOLAR

WIND

GEOTHERMAL

SMALL HYDRO

BIOMASS

INCREASING RENEWABLE ELECTRICITY GENERATION (IN & OUT OF STATE)

The Renewable 
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50% GOAL33% GOAL
20302020

Reaching California’s Clean Electricity Goals

29% PROGRESS

2016

ACHIEVING SUCCESS IN CLEAN ENERGY

•  
 

•  
 

 

•  
 

The State’s 3 
largest investor-
owned utilities 
are on track to 
achieve a 50% 
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ACHIEVING SUCCESS IN PUTTING WASTE RESOURCES TO BENEFICIAL USE

•  

• 
•  

Put Waste Resources to Beneficial Use 
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Support Resilient Agricultural and Rural  
Economies and Natural and Working Lands

ACHIEVING SUCCESS IN SUPPORTING RESILIENT AGRICULTURAL AND  
RURAL ECONOMIES AND NATURAL AND WORKING LANDS

•  

•  
 

•  
 

•  
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THE WATER-ENERGY NEXUS

•  
 

 
 

 

•  
 

 

ACHIEVING SUCCESS IN SECURING CALIFORNIA’S WATER SUPPLIES

•  
 
 

•  

•  

Secure California’s Water Supplies
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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
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Successful Example of Carbon  
Pricing and Investment

CAP-AND-TRADE PROGRAM

•  
 highest certainty to achieve  

•  
 

• 
•  

PROCEEDS

INVESTMENTS

FIRM LIMIT ON 
80% OF EMISSIONS

CALIFORNIA’S CARBON PRICING & INVESTMENTS OVERVIEW
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Fostering Global Action

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 find out more visit: Under2MOU.org

CAP-AND-TRADE DOLLARS AT WORK (2017)
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Unleashing the California Spirit
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Chapter 1

Background

 

 

Climate Legislation and Directives

Assembly Bill 32 (AB 32) (Nuñez, Chapter 488, Statutes of 2006), the California Global 
Warming Solutions Act of 2006.

•  

•  

INTRODUCTION
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• Secured the State’s role as a national and global leader in reducing GHGs.

identify and make recommendations on direct emissions reductions measures, alternative 
compliance mechanisms, market-based compliance mechanisms, and potential monetary and non-monetary 
incentives the maximum technologically feasible and 
cost-effective GHG emissions reductions

Executive Order B-30-15

• 
• 
• 
• Reducing the release of methane, black carbon, and other short-lived climate pollutants.
• 

• 
• Calling on CARB, in coordination with sister agencies, to update the  
 AB 32 Climate Change Scoping Plan to incorporate the 2030 target.
•  
 in the face of a changing climate–highlighting the need to prioritize actions to  
 reduce GHG emissions and build resilience in the face of a changing climate.

Senate Bill 350 (SB 350) (De Leon, Chapter 547, Statutes of 2015),  
Golden State Standards

• Required the State to set GHG reduction planning targets through Integrated  
 

•  
1  

 gas end uses as discussed in the Governor’s inaugural address.

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.

represents the most ambitious GHG reduction goal for North America. Based on the emissions reductions 

carbon dioxide equivalent (MMTCO2

the adoption of strategies to reduce GHG emissions.

• Requires annual posting of GHG, criteria, and toxic air contaminant data  
 

• Requires CARB, when adopting rules and regulations to achieve emissions reductions  

1 http://www.cpuc.ca.gov/renewables/
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 and to protect the State’s most affected and disadvantaged communities, to  

• Emissions reductions rules and regulations that result in direct  
 

 emissions and direct emissions reductions from mobile sources.
• Emissions reductions rules and regulations that result in direct GHG  
 emissions reductions from sources other than those listed above.

• Directs CARB, in the development of each scoping plan, to  

• 
• 
• The cost-effectiveness, including avoided social costs, of the measure.

GHG, criteria pollutant and toxic air contaminant data. CARB also incorporated air emissions data into a 
2

Senate Bill 1383 (SB 1383) (Lara, Chapter 395, Statutes of 2016), Short-lived climate  
pollutants: methane emissions: dairy and livestock: organic waste: landfills

• Requires the development, adoption, and implementation  
3, 4

• 
• 40 percent reduction in methane.
• 
• 50 percent reduction in anthropogenic black carbon.5

composting, in-vessel digestion, and other processes; and recovering methane from wastewater treatment 
facilities, and manure methane at dairies, and using the methane as a renewable source of natural gas to 

limitations on the use of high-GWP refrigerants in new refrigeration and air-conditioning equipment.

Assembly Bill 1504 (AB 1504) (Skinner, Chapter 534, Statutes of 2010):  
Forest resources: carbon sequestration

•  
 

 assure the continuous growing and harvesting of commercial forest tree species.
•  

 
 

www.arb.ca.gov/ei/ei.htm
3 CARB. Reducing Short-Lived Climate Pollutants in California. www.arb.ca.gov/cc/shortlived/shortlived.htm
4 Senate Bill No. 605. leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140SB605

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

•  

• Requires State agencies to consider protection and management of natural and working lands in  
 

Assembly Bill 398 (AB 398) (E. Garcia, Chapter 135, Statutes of 2017): California Global 
Warming Solutions Act of 2006: market-based compliance mechanisms: fire prevention fees: 
sales and use tax manufacturing exemption

•  
 December 31, 2030, continuing elements of the current program, but requiring CARB  

• Establishes a Compliance Offsets Protocol Task Force to provide guidance to CARB in approving  

•  
 environmental and economic performance of the Cap-and-Trade Program and other climate policies.
•  

 
 carbon transportation alternatives; sustainable agricultural practices that promote transition to clean  

 

Assembly Bill 617 (AB 617) (C. Garcia, Chapter 136, Statutes of 2017):  
Nonvehicular air pollution: criteria air pollutants and toxic air contaminants.

Tables summarizing the legislation described in this section, along with other climate related legislation and 
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Initial Scoping Plan and First Update to the Scoping Plan
The Initial Scoping Plan6

California’s 2020 GHG emissions target while ensuring progress in all sectors. The coordinated set of policies 

Plan also described a conceptual design for a cap-and-trade program that included eventual linkage to other 
cap-and-trade programs to form a larger regional trading program.

Plan

 and B-16-20129. It also 

Building on California’s Environmental Legacy

of low carbon fuels; integrated land conservation and development strategies; coordinated efforts to reduce 

focus on integrated land use planning to support livable, transit-connected communities and conservation of 

pollution emission limits on a broad spectrum of industrial sources, including in disadvantaged communities 

decisions at all governmental levels.

Purpose of the 2017 Scoping Plan

new policies and actions to accomplish the State’s climate goals. Chapter 2 of this document includes a 

natural resources sector, to achieve the State’s mid and long-term climate goals.

 
 www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf

 
 www.arb.ca.gov/cc/scopingplan/document/updatedscopingplan2013.htm

www.gov.ca.gov/news.php?id=1861
9 www.gov.ca.gov/news.php?id=17472



6

to foster economic growth, and delivers improvements to the environment and public health, including in 
disadvantaged communities. The Plan includes policies to require direct GHG reductions at some of the State’s 

regulations, and the Cap-and-Trade Program, which constrains and reduces emissions at covered sources.

Process for Developing the 2017 Scoping Plan
This Scoping Plan was developed in coordination with State agencies, through engagement with the 
Legislature, and with open and transparent opportunities for stakeholders and the public to engage in 
workshops and other meetings. Development also included careful consideration of, and coordination with, 

solicited comments and feedback from affected stakeholders, including the public, and the Environmental 

10

multi-pollutant strategies for these sources to reduce GHGs and harmful criteria and toxic air pollutants that 

Updated Climate Science Supports the Need for More Action

11 

12

13

• A recorded increase in annual average temperatures, as well as  

• 
• A reduction in spring runoff volumes, as a result of declining snowpack.
•  
 production of high-value fruit and nut crops.
• Changes in the timing and location of species sightings, including migration  

10 www.arb.ca.gov/cc/scopingplan/scopingplan.htm
11  

 
 iopscience.iop.org/article/10.1088/1748-9326/11/4/048002.
12  
 www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf
13  
 oehha.ca.gov/climate-change/document/indicators-climate-change-california
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In addition to these trends, the State’s current conditions point to a changing climate. California’s recent 
historic drought incited land subsidence, pest invasions that killed over 100 million trees, and water shortages 

to occur under a changing climate.14,15 The total statewide economic cost of the 2013–2014 drought was 
estimated at $2.2 16

developing drought resilience.

19 In another 

20

precipitation trend.21

22 California is at risk of losing 12 percent of the total area of forests and woodlands in the State due to 

23

14 Diffenbaugh, N., D. L. Swain, and D. Touma. 2015. Anthropogenic Warming has Increased Drought Risk in  

15  
st  

16 Howitt, R., J. Medellin-Azuara, D. MacEwan, J. Lund, and D. Summer. 2014. Economic Impacts of 2014  
 Drought on California Agriculture. .

 Williams, A. P., et al. 2015. Contribution of anthropogenic warming to California drought during 2012– 
http://onlinelibrary.wiley.com/doi/10.1002/2015GL064924/abstract.

 
pubs.acs.org/doi/abs/10.1021/es505034x.

19 Mann, M. E., and P. H. Gleick. 2015. Climate change and California drought in the 21st  
 

 doi.org/10.1073/pnas.1503667112.
20 Diffenbaugh, N. S., D. L. Swain, and D. Touma. 2015. Anthropogenic warming has increased drought risk  

 
www.pnas.org/content/112/13/3931.full.pdf

21 st  

22  
 

23  
 www.usda.gov/wps/portal/usda/usdahome?contentid=2016/11/0246.xml&contentidonly=true
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land ice which transfers water to the ocean. Even if storms do not 

coast. Some observational studies report that the largest waves are 
24 Further, as 

temperatures warm and GHG concentrations increase more carbon 
dioxide dissolves in the ocean, making it more acidic. More acidic 

in an extreme scenario involving the rapid loss of the Antarctic ice 
sheet, sea levels along California’s coastline could rise up to 10 feet 

25

economic consequences in California and worldwide.26

conditions, extremes on the wet end of the spectrum are also 
expected to increase due to more frequent warm, wet atmospheric 
river events and a higher proportion of precipitation falling as rain 

 

29, 30

to accumulate and climate disruption grows, such destructive events will become more frequent. Several 
31, 32

mechanism for this increase is higher water vapor in the warmer atmosphere, which enhances moisture 

24  

25  
 www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sea-level-rise-science.pdf
26  

 
journals.ametsoc.org/doi/abs/10.1175/ 

.
 Warner, M. D., C. F. Mass, and E. P. Salath´e. 2012. Wintertime extreme precipitation events along the  

 
 .
29  

 
 

 http://onlinelibrary.wiley.com/doi/10.1002/2015GL067392/epdf.
30  

 
.

31  
http://dx.doi.org/10.1016/j.wace.2016.01.001.

32  
http://dx.doi.org/10.17226/21852.

CLIMATE IMPACTS AT THE 
COMMUNITY LEVEL

Commission Cal-Adapt tool 
provides information about future 
climate conditions to help better 
understand how climate will 
impact local communities.

cal-adapt.org
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the end of the 21st

This change implies an even larger percentage increase in the destructive potential per storm, assuming no 
changes in storm size.33,34 Thus, the historical record, which once set our expectations for the traditional range 

environment.35, 36 

•  

•  
 scenario estimates further change in future conditions.

It is critical that California continue to take steps to reduce GHG emissions in order to avoid the worst of the 

 The 

a roadmap of all the actions and next steps that state government is taking to adapt to the ongoing and 
inevitable effects of climate change. The Draft Safeguarding California Plan
after workshops and public comments. California’s continuing efforts are vital steps toward minimizing the 
impact of GHG emissions and a three-pronged approach of reducing emissions, preparing for impacts, and 
conducting cutting-edge research can serve as a model for action.

California’s Greenhouse Gas Emissions and the 2030 Target

Progress Toward Achieving the 2020 Limit
AB 32 directs CARB to develop and track GHG emissions and progress toward the 2020 statewide 
GHG target. California is on track to achieve the target while also reducing criteria pollutants and toxic 
air contaminants and supporting economic growth. As shown in Figure 1, in 2015, total GHG emissions 

2e compared to 2014, representing an overall decrease of 10 percent since peak 

www.arb.ca.gov/cc/inventory/inventory.htm.

2 4 2 6

3

www.arb.ca.gov/cc/inventory/data/data.htm.

33  

34  
.

35 California’s Fourth Climate Change Assessment. http://resources.ca.gov/climate/safeguarding/research/
36  
 https://oehha.ca.gov/climate-change/document/indicators-climate-change-california

 
 http://resources.ca.gov/climate/safeguarding/

 http://resources.ca.gov/climate/safeguarding/
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FIGURE 1: CALIFORNIA GHG INVENTORY TREND

single largest source of CO2

oil and gas sectors are categorized as CO2 emissions from industrial sources and constitute about 50 percent 
of the industrial source emissions. When these emissions sources are attributed to the transportation sector, 

CO2 emissions.

economic sectors.

FIGURE 2: EMISSIONS BY GHG
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FIGURE 3: EMISSIONS BY SCOPING PLAN SECTOR

39 

anthropogenic sources of black carbon include off-road transportation, on-road transportation, residential 

FIGURE 4: CALIFORNIA 2013 ANTHROPOGENIC BLACK CARBON EMISSION SOURCES*

The exchange of CO2

39

2%  Recycling & Waste

2015 Total Emissions
440.4 MMTCO2e

11%  Electricity Generation

21%  Industrial

8%  Agriculture

37%  Transportation

In State

8%  Electricity Generation
Imports

9%  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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Discussion Draft.40

stock from some carbon pools in agricultural and natural and working lands. The CARB Natural and Working 

cropland, natural lands that convert to developed lands, and for croplands that convert to developed lands.

Greenhouse Gas Emissions Tracking

with IPCC practices to allow for comparison of statewide GHG emissions with those at the national level and 

MRR requires facilities and entities with more than 10,000 metric tons of carbon dioxide equivalent (MTCO2

of combustion and process emissions, all facilities belonging to certain industries, and all electric power 

that emit more than 25,000 MTCO2

www.arb.ca.gov/cc/reporti\ng/ghg-rep/reported-
data/ghg-reports.htm.

www.arb.ca.gov/cc/inventory/data/data.htm.

scope of GHG reduction potential from California’s natural and working lands and monitor progress over 

collaboration, or as a natural result of implementation of regional policies. In addition to the State’s existing 

the State. For GHG reductions outside of the State to be attributed to our programs, those reductions 

California’s Approach to Addressing Climate Change

Integrated Systems
The State’s climate goals require a comprehensive approach that integrates and builds upon multiple 

40  
 www.arb.ca.gov/cc/inventory/sectors/forest/forest.htm
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Rail,41 urban planning, housing, and goals for enhancement of the natural environment – can complement 

release GHGs from soil and disturb grasslands and rangelands that have the potential to sequester carbon. 

implementation strategies to support goals across all sectors, will require ongoing efforts at the local, 
regional, and State level to ensure that sustainable action across both the built and natural environments help 
to achieve the State’s long-term climate goals.

Promoting Resilient Economic Growth

Policies, strategies, plans and regulations to reduce GHG emissions help California businesses compete in a 

rigorous GHG monitoring and reporting, a robust public process, and an effective enforcement program 
for the few that attempt to evade rules. The transition to a low-carbon future can strengthen California’s 

Actions that are presented in this Scoping Plan provide economic opportunities for the future, but progress 

42

incentives that recognize and reward innovation, and prioritizing low carbon investments. Enacting policies 

required to meet our collective climate goals, while also presenting the vision for California’s continuing 

Increasing Carbon Sequestration in Natural and Working Lands

rural economies, and are critical components of California’s water infrastructure. Keeping these lands and 

41  
 

 Convention on Climate Change as part of achieving global 2050 targets.
42  

clean-economy.org/wp-content/uploads/2015/01/Clean-Energy-Climate- 
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wetlands, riparian areas, deserts, coastal areas, and the ocean store substantial carbon in biomass and soils.

atmosphere. This Scoping Plan describes policies and programs that prioritize protection and enhancement 

actions are taken to increase the sequestration potential of those resources. We cannot ignore the 

climate change is having on the environment itself. We must consider important trade-offs in developing the 

actions on our State and local communities.

Improving Public Health

issues, including addressing chronic and infectious diseases, promoting mental health, and protecting 
communities from exposure to harmful air pollutants and toxins. Several of the strategies included in this 

strategies, such as GHG reduction measures that decrease diesel combustion from mobile sources, produce 

inequities. Those facing the greatest health burdens include low-income individuals and households, the 

43

to improve public health for all of California’s residents and to further our work toward making our State the 
healthiest in the nation.

pollutants and toxic air contaminants in communities faced with high cumulative exposure levels; and local 

solution to make public health inequities an issue of the past.

Environmental Justice

the forces that shape them. These include, but are not limited to, access to services such as health care, 

opportunities, improve living conditions, and reduce health and social inequities will result in more climate-

communities. Policies designed to facilitate this transition and state-wide, regional, and local reductions, 
43  
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distressed communities throughout the 
State’s diverse geographic regions, including 

considerations must likewise be part of the 
deliberate and thoughtful process in the design 
and implementation of all policies and measures 
included in the Scoping Plan. And CARB must 
ensure that its ongoing engagement with 

and be included in all aspects of its various air 
pollution programs. Additional detail on CARB’s 
efforts to achieve these goals is provided in 
Chapter 5.

It is critical that communities of color, low-income 

rebate under the California Climate Credit, or a 

bills resulting from the sale of allowances 

Budget and Fiscal Review, Chapter 39, Statutes of 

that Cap-and-Trade Program auction monies 
deposited into the Greenhouse Gas Reduction 

AB 32 and facilitate reduction of GHG emissions. 

reduce GHG emissions, but also provide other 

44

Environmental Justice Advisory Committee

44 www.arb.ca.gov/cc/capandtrade/auctionproceeds/cci_annual_report_2017.pdf

ENVIRONMENTAL JUSTICE ADVISORY COMMITTEE

Martha Dina 
Argüello

Los Angeles

Colin Bailey
The Environmental 
Justice Coalition for 
Water

Sacramento

Gisele Fong End Oil Los Angeles

Tom Frantz
Association of Irritated 
Residents

Katie Valenzuela 
Garcia (Served  
until May 2017)

Oak Park Neighborhood 
Association

Sacramento

Sekita Grant
(Served until  
June 2017)

The Greenlining 
Institute

Statewide

Kevin Hamilton
Central California 
Asthma Collaborative

Rey León

Luis Olmedo Comité Civico Del Valle
Salton Sea 
Region

Kemba Shakur

Mari Rose Taruc Environmental Network

Eleanor Torres
The Incredible Edible 

Inland Empire

Monica Wilson
Global Alliance for 
Incinerator Alternatives
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Plan. The full schedule of Committee meetings and meeting materials is available on CARB’s website.45

and individuals. The extensive dialogue between the EJAC, State agencies, and local agencies provided 

Environmental Justice Advisory Committee Recommendations

meetings described above and Committee member expertise. Recommendations were provided for the 

and available at www.arb.ca.gov/cc/ejac/meetings/04262017/ejac-sp-recommendations033017.pdf.

•  
 and neighborhood-level solutions to promote the implementation of the  

• Improve the balance of reducing GHGs and compliance costs with other AB 32 goals of improving  

•  

•  

•  
 efforts and monitor neighborhood scale pollution in disadvantaged communities.
• Coordinate strategies between State, federal, and local agencies for strong, enforceable,  

•  

•  
 scenarios at a neighborhood scale for all California communities.
• Ensure that AB 32 economic reviewers come from various areas around the State to  
 represent insights on economic challenges and opportunities from those regions.
• Do not limit the Scoping Plan to examining interventions and impacts until 2030, or even 2050.  

 

• The Scoping Plan must prioritize GHG reductions and investments in California environmental  
 

 technologies or strategies to reach even deeper emissions cuts, whenever possible.
• 

•  

45 www.arb.ca.gov/cc/ejac/ejac.htm 
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• Setting goals for green buildings.
• Enforcing GHG reduction targets for existing buildings, and providing upgrades that  

•  

• 
• Prioritizing safe drinking water for all.

• 
• Replacing the Cap-and-Trade Program with a carbon tax or fee and dividend program.
• Eliminating offsets and the allocation of free allowances if the Cap-and-Trade Program continues.
•  

• Committing to reductions in petroleum use.

• Increasing access to affordable, reliable, clean, and safe  

• 
• 
• 
• Considering the development of green transportation hubs that integrate urban greening  
 with transportation options and implement the recommendations of the SB 350 studies.

• 
• Returning carbon to the soil.
• Not burning biomass or considering it a renewable resource.
• 
• 
•  

• Including an annual reduction of 5 million metric tons of CO2e from natural and working lands.

•  
 and long-term investments move toward zero emissions.
•  

• Eliminating funding for AB 32 regulated entities.
•  

•  

Recommendations.

More information about the Committee and its recommendations on the previous Scoping Plans and this 
www.arb.ca.gov/ejac.
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Setting the Path to 2050

stabilizing global warming below dangerous thresholds. As we consider efforts to reduce emissions to meet 

as well. The Paris Agreement – which calls for limiting global warming to well below 2 degrees Celsius and 
aiming to limit it below a 1.5 degrees Celsius – frames our path forward.

While the Scoping Plan charts the path to achieving the 2030 GHG emissions reduction target, we also need 

this Scoping Plan, we considered what policies are needed to meet our mid-term and long-term goals. For 

market-wide transition to electric drive that we need to see materialize as soon as possible. This means that 

ramp up volume requirements through the Low Carbon Fuel Standard. And it means that we need to support 

2020 and 2050, versus an approach that begins with the 2030 target and then makes progress toward the 
2050 level included in Executive Order S-3-05. Depending on our success in achieving the 2030 target, taking 

emissions or sequestration potential from the natural and working lands sector or black carbon.

FIGURE 5: PLOTTING CALIFORNIA’S PATH FORWARD
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Intergovernmental Collaboration

Air Act, regulations for GHG emissions from passenger cars and trucks, development of the Clean Power 
Plan to limit GHGs from power plants, and the advancement of methane rules for oil and gas production. We 

California, working with other climate leaders, can take steps to advance more ambitious federal action and 

mark the road ahead. However, to the extent that California cannot implement policies or measures included 
in the Scoping Plan because of the lack of federal action, we will develop alternative measures to achieve the 
reductions from the same sectors to ensure we meet our GHG reduction targets.

Regional, Tribal, and local governments and agencies are critical leaders in reducing emissions through 

within and outside of California have engaged in consultations with CARB to develop robust carbon offset 

supportive framework to advance these and other local efforts, while also recognizing the need to build on, 

Local actions are critical for implementation of California’s ambitious climate agenda. State policies, 

support, incentivize, and accelerate local actions to achieve mutual goals for more sustainable and resilient 

achieving reductions of GHG emissions generated from transportation. Over the last 60 

ownership, and under-prioritization of infrastructure for public transit and active transportation. Local 

International Efforts
California is not alone in its efforts to address climate change at the international level to reduce global 

46,  the Governors’ Climate and Forests Task Force,  
and the Western Climate Initiative,49

around the world are collaborating and leading on how best to address climate change.

46 under2mou.org/ 
 One of the Brown Administration’s priorities is to highlight California’s climate leadership on the subnational level, and to ensure  

 
 

 
 95 percent, or to limit emissions to 2 metric tons CO2  
 the Paris negotiations to highlight our successful climate programs and to champion subnational action and international  

 

www.gcftaskforce.org/
49 www.wci-inc.org/
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From its inception, AB 32 recognized the importance of California’s climate leadership and engagement with 

the most effective strategies and methods to reduce GHGs, manage GHG control programs, and facilitate 
the development of integrated and cost-effective regional, national, and international GHG reduction 

innovator and leader in the area of motor vehicle emission regulations, which allows our State to adopt motor 

the world in tackling climate change.

resource management, among others.50 California continues to discuss carbon pricing through a cap-and-
trade program with international delegations. We have seen design features of the State’s Cap-and-Trade 

Mexico’s emerging pilot emission trading program.

degradation of tropical and other forests, California worked with a group of subnational governments to 
51

programs for low-emissions rural development and reduced emissions from deforestation and land use. 
GCF members continue to engage in discussions to share information and experiences about the design of 

between California and its GCF partners, as well as ongoing discussions with other stakeholders, continues to 
provide lessons on how such programs could complement California’s climate programs.52

as part of achieving the global 2050 targets. This initiative is to demonstrate that rail transport is part of the 

53 share experiences and 

Bank initiative that brings together more than 30 developed and developing countries to share experiences 

instruments.54 In November 2014, CARB became a Technical Partner of the PMR, and CARB staff members 
have provided technical information on the design and implementation of the Cap-and-Trade Program at 
several PMR meetings.

50
51 www.gcftaskforce.org/ 
52 Continued collaboration on efforts to reduce emissions from tropical deforestation and to evaluate sector-based offset  

 
 

53 icapcarbonaction.com/ 
54 www.thepmr.org/ 
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and deepened California’s existing international relationships and forged new ones. These relationships are 
a critical component of reducing emissions of GHGs and other pollutants worldwide. As we move forward, 
CARB and other State agencies will continue to communicate and collaborate with international partners 

the State’s resolve and support of other governments committed to action and tackling the threat of the 
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for sustainable communities, among others. However, it does not include a range of new policies or measures 

that the Scoping Plan Scenario–continuing the Cap-and-Trade Program–is the best choice to achieve the 
State’s climate and clean air goals. It also protects public health, provides a solid foundation for continued 

the goal of net carbon sequestration in natural and working lands can be found in Chapter 4. Even absent 

During the development of the Scoping Plan, stakeholders suggested alternative scenarios to achieve the 

potential scenarios. Several of these alternative scenarios were also evaluated in the Initial AB 32 Scoping 
55 Since the adoption of the Initial AB 32 Scoping Plan, some of the 

55 CARB. 2009. Initial AB 32 Climate Change Scoping Plan Document.  
 www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm 

Chapter 2

THE SCOPING PLAN SCENARIO
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Scoping Plan Scenario:

Alternative 1:

Alternative 2: Carbon Tax. A carbon tax to put a price, but not limit, on carbon, instead of the Cap-and-
Trade Program.

Alternative 3: All Cap-and-Trade. This alternative is the same as the Scoping Plan Scenario, while 

Alternative 4: Cap-and-Tax. This would place a declining cap on individual industrial facilities, and 

GHGs emitted.

emissions cap under a cap-and-trade program provides certain and measurable reductions over time; a carbon 

instead assumes that some degree of reductions will occur if costs are high enough to alter behavior.

disadvantaged communities? What is the cost of an alternative and what will be the impact on California 

Power Plan56

for regulated entities, and a cost-effective approach to reduce greenhouse gases?

The Scoping Plan Scenario provides a portfolio of policies and measures that balances this combination 

Scoping Plan Scenario

Scenario is the forecasted statewide GHG emissions through 2030 with existing policies and programs, but 

for this Scoping Plan. The graph shows the State is expected to reduce emissions below the 2020 statewide 
GHG target, but additional effort will be needed to maintain and continue GHG reductions to meet the 

about the modeling for the Reference Scenario can be found in Appendix D.

56  
 

 consideration for Scoping Plan development.
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FIGURE 6: 2017 SCOPING PLAN REFERENCE SCENARIO

The Scoping Plan Scenario is summarized in Table 1. As shown in the table, most of the measures are 

and implementation is related to meeting the Governor’s climate pillars, the 2030 climate target, or other 

Scenario includes a post-2020 Cap-and-Trade Program.
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TABLE 1: SCOPING PLAN SCENARIO

Policy Primary Objective Highlights 
Implementation 
Time Frame

SB 350

Reduce GHG emissions in 

the implementation of the 
50 percent RPS, doubling of 

actions as appropriate to 
achieve GHG emissions 
reductions planning targets 
in the Integrated Resource 

•  
  
 

• 50 percent RPS.
•  

 

2030

Low Carbon 
Fuel Standard polluting fuels that have a 

lower carbon footprint.

•  
 

2030

Mobile Source 

(Cleaner 

and Fuels 
[CTF] 

Reduce GHGs and other 
pollutants from the 
transportation sector 
through transition to zero-
emission and low-emission 
vehicles, cleaner transit 

vehicle miles traveled. 

•  
  
 

•  
 

•  
  
 Standards.

•  
 clean transit options. Assumed 20 percent of new urban buses  
  
  
 100 percent of new bus sales in 2030. Also, new natural gas  
  
 X standard.

•  
 of low NOX  
  
  
  
 

•  
  
  
  
  
  
 Reduction Strategies for Discussion” in Appendix C.59

Various

Approve and Implement 
Short-Lived Climate 

60 to 

•  
 

• 50 percent reduction in anthropogenic black carbon emissions  
 

2030

California 
Sustainable 
Freight Action 
Plan61

transition to zero emission 
technologies, and increase 
competitiveness of 

• 
•  

 of zero emission operation and maximize both zero and  
  
 

2030

Post-2020 
Cap-and-Trade 
Program

Reduce GHGs across largest 
GHG emissions sources

• Continue the existing Cap-and-Trade Program with declining  
 caps to ensure the State’s 2030 target is achieved.

 

  5960 61

leginfo.legislature.ca.gov/faces/ 
 billNavClient.xhtml?billid=201520160SB350

www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf
59  
 for Discussion. 
60 CARB. 2016. Reducing Short-Lived Climate Pollutants in California. www.arb.ca.gov/cc/shortlived/shortlived.htm
61 State of California. California Sustainable Freight Action Plan website. www.casustainablefreight.org/
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Table 2 summarizes the results of the modeling for the Reference Scenario and known commitments. Per SB 
32, the 2030 limit is 260 MMTCO2

 MMTCO2  MMTCO2e.

 MMTCO2e to the 2030 
target of 260 MMTCO2e and the level of 2030 emissions with the known commitments, estimated to be 320 
MMTCO2e. And, in the context of a linear path to achieve the 2030 target, there is also a need to achieve 
cumulative emissions reductions of 621 MMTCO2e from 2021 to 2030 to reach the 2030 limit. While there 

have long lifetimes that contribute to global warming for decades. Policies that reduce both cumulative 

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)

Reference Scenario 
621

Known Commitments 320 236

As noted above, the known commitments are expected to result in emissions that are 60 MMTCO2e above 
the target in 2030, and have a cumulative emissions reduction gap of about 236 MMTCO2e. This means the 
known commitments do not decline fast enough to achieve the 2030 target. The remaining 236 MMTCO2e 
of estimated GHG emissions reductions would not be achieved unless further action is taken to reduce 

deliver 236 MMTCO2e cumulative GHG emissions reductions from 2021 through 2030. If the estimated GHG 

reductions contributions of the known commitments and the Cap-and-Trade Program from 2021 to 2030.

Post-2020 Cap-and-Trade Program with Declining Caps
This measure would continue the Cap-and-Trade Program post-2020 pursuant to legislative direction in AB 

demonstrate that continuing the Cap-and-Trade Program through 2030 will provide the most secure, reliable, 

Legislature to consider for future appropriations from GGRF. Investment of the Cap-and-Trade Program 

supporting the long-term, transformative efforts needed to improve public and environmental health and 
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which include increased affordable housing opportunities, reduced transit and transportation costs, access to 

more vibrant communities.

appeared on customer bills in April 2014.62

consign a larger percentage of allowances and continue to provide the value back to customers.

change. The high compliance rates with the Cap-and-Trade Program also demonstrate that the infrastructure 

expansion to other sectors or regions.

63 This includes changes to the offset usage limit, direction on allocation, two price containment 

62 www.arb.ca.gov/cc/capandtrade/allowanceallocation/edu-v2013-allowance-value-report.pdf
63 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

• Economic growth through 2030;
• 
•

prescriptive measures, including the known commitments; and
•

MMTCO2e, the Cap-and-Trade Program will achieve 236 MMTCO2e, resulting in total cumulative emissions 
reductions of 621 MMTCO2

• The cumulative emissions reductions required to achieve the 2030 emission limit has 
 

2e 
with a range of +130 MMTCO2e.65  

reductions is 40 MMTCO2

• The prescriptive measures have the potential to underperform relative to expectations. Based on 
CARB staff assessments of the potential risk of underperformance of each measure, the average  
emissions reductions simulated to be achieved was 335 MMTCO2e, or about 13 percent below the 
Scoping Plan estimate. The range for the performance of the measures was about +50 MMTCO2e.  

64 2e, consistent with the modeling  
 

refer to the corresponding PATHWAYS modeling data spreadsheets for details.
65 The ranges presented are the 5th and 95th
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•  
 

 
 measures are uncertain, the required emissions reductions from the Cap-and-Trade Program  

 

2e, or about 30 percent higher than the  
 Scoping Plan estimate. The range was simulated to be about +120 MMTCO2e. These values  

FIGURE 8: UNCERTAINTY ANALYSIS

measures, the results also provide other insights and highlight the need to ensure successful implementation 

transportation fuel–further reducing the State’s dependence on fossil fuels. The modeling also shows that 

effectiveness as discussed in Chapter 3.
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FIGURE 9: SCOPING PLAN SCENARIO GHG REDUCTIONS 

emissions below the dotted straight line. After 2023, GHG emissions continue to fall, but at a slower rate than 

levels to achieve the 2030 target. In this scenario, it is estimated that the known commitments will result in 
an emissions level of about 320 MMTCO2e in 2030. Thus, for the Scoping Plan Scenario, the Cap-and-Trade 
Program would deliver about 60 MMTCO2e in 2030 and ensure the 2030 target is achieved.

To understand how the Scoping Plan affects the main economic sectors, Table 3 provides estimated GHG 

2030. This comparison helps to illustrate which sectors are reducing emissions more than others and where to 
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TABLE 3: ESTIMATED CHANGE IN GHG EMISSIONS BY SECTOR (MMTCO2E)

1990
2030 Scoping 
Plan Ranges66

% change 
from 1990

Agriculture 26 24–25

Residential and Commercial 44 -14 to -9

Electric Power 30–5367

High GWP 3 68

Industrial 69

Recycling and Waste

Transportation (Including TCU) 152 103–111

Natural Working Lands Net Sink* TBD TBD

Sub Total 431 294–339 -32 to -21

Cap-and-Trade Program

Total 431 260 -40

 
 the natural and working lands sector.

 
 2030 levels are still higher than the 1990 levels as emissions in this sector have grown between  
 1990 and 2013.

 
 Chapter 4.

the known commitments will deliver some reductions in each sector, the Cap-and-Trade Program will deliver 

changes in emissions, and those will provide ongoing assessments of how each sector is reducing emissions 
due to the full complement of known commitments and the Cap-and-Trade Program, as applicable.

Scenario Modeling

PATHWAYS model.  PATHWAYS is structured to model GHG emissions while recognizing the integrated 

66  

 
 

 
 setting of the SB 350 Integrated Resource Plan greenhouse gas emissions reduction planning targets for the sector. CARB,  

 
 

 

 
 

 over performance.
69 This estimate does not account for the reductions expected in this sector from the Cap-and-Trade Program. The Cap-and-Trade  
 line item includes reductions that will occur in the industrial sector.

 CARB. 2016. AB 32 Scoping Plan Public Workshops. www.arb.ca.gov/cc/scopingplan/meetings/meetings.htm
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At this time, PATHWAYS does not include a module for natural and working lands. As such, PATHWAYS 
cannot be used to model the natural and working lands sector, the interactive effects of polices aimed at 

the natural and built environments.

result in different measures, programs, and program results than those used in the modeling for this Scoping 

from CARB Scoping Plan activities, in public forums to engage all stakeholders.

Uncertainty

Scenario and estimated the GHG emissions outcome of the Scoping Plan using PATHWAYS. Inherent in the 

to represent one possible future in a range of possible predictions. For the Scoping Plan Scenario, 
PATHWAYS utilized inputs that are assumptions external to the model. PATHWAYS was provided plausible 

need for precision in model inputs, these results are estimates, and the use of ranges in some of the results is 

 As this Scoping Plan is meant to chart a path to achieving the 2030 

Plan. During the subsequent development of policies, CARB and other State agencies will learn more 

to achieve the 2030 target. The need for this periodic review process was anticipated in AB 32, as it calls for 

conducted in the development of this Scoping Plan is located in Appendix E.

 
 of California, Davis. www.arb.ca.gov/cc/scopingplan/meetings/110716/bushnellpresentation.pdf 
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Policy Analysis of Scoping Plan Scenario

design of this Scoping Plan.

• Ensure the State achieves the 2030 target.  

•  

• Prioritize rules and regulations for direct GHG reductions.  
 this Scoping Plan to prioritize emissions reductions rules and regulations that result in direct  

 
 emissions reductions from mobile sources.
• Provide protection against emissions leakage.  
 to minimize emissions leakage to the extent possible. Emissions leakage can occur when production  
 moves out-of-state, so there appears to be a reduction in California’s emissions, but the production  

 
 

• Develop greenhouse gas reduction programs that can be readily exported to other  
 jurisdictions.  
 program and is scheduled to link with Ontario’s cap-and-trade program beginning  

 
 Advanced Clean Cars have resulted in other regions adopting similar programs.
• Minimize costs and increase investment in disadvantaged and low-income communities, and  
 low-income households.  

 
 

 
 

 in low-income communities, and low-income households. It is important to understand if the  

• Avoid or minimize the impacts of climate change on public health by continuing reductions in  
 GHGs.  

 
 

 water-borne diseases, and stress and mental trauma due to extreme weather-related catastrophes.
•  

 
 

 complete picture of all available low-cost compliance mechanisms or opportunities even  
 

• Support the Clean Power Plan and other federal climate programs. California will continue to  
 support aggressive federal action, as well as to defend existing programs like the Clean Power Plan,  

 
 

 under the federal Clean Air Act, so it is important to ensure that California’s programs can support  
 

 
 

 this important program, and is continuing to support federal climate regulation as is required  
 

 if it proposes to alter the form of those controls in the future. Therefore, the Clean Power Plan  
 and other federal efforts are important considerations for this Scoping Plan. With regard to the  
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 to the affected power plants, and limit their emissions in accordance with the federal limit.

Table 4 uses the criteria listed above to assess the Scoping Plan Scenario. This assessment is based on CARB 

TABLE 4: POLICY ASSESSMENT OF THE SCOPING PLAN

Criteria Details

Ensure the State Achieves the 2030 Target

• Incorporates existing and new commitments to reduce emissions from all sectors
• The Cap-and-Trade Program scales to ensure reductions are achieved, even if  

 
 inherent in both CARB’s emission forecast and its estimate of future regulations.

•  
 

 

• The Cap-and-Trade Program will ensure GHG emissions reductions within  

Prioritize Rules and Regulations for Direct 
GHG Reductions

• 
• 
• 
• The Cap-and-Trade Program constrains and reduces emissions across  

•  
 reductions in the agricultural, commercial, residential, industrial, and  

Protect Against Emissions Leakage • 

Develop GHG Reduction Programs that can 
• Supports existing and future linkages, allows for larger GHG emissions reductions  

 worldwide through collaborative regional efforts.
• Provides leadership on how to integrate short-lived climate pollutants into the  

 broader climate mitigation program.

Minimize Costs and Invest in Disadvantaged 
and Low-Income Communities, and  
Low-Income Households

•  
 

 through the Greenhouse Gas Reduction Fund.

Avoid or Minimize the Impacts of Climate 
Change on Public Health

•  
 climate action.
• Provides funding for programs such as home weatherization focused on  

 disadvantaged communities, to mitigate potential cost impacts.

•  
 

 measures.

Support the Clean Power Plan and  
other Federal Climate Programs 

•  
 Power Plan.
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Programs for Air Quality Improvement in California

that impact public health. Its air pollution programs have been adapted for national programs and emulated 

• State Implementation Plans (SIPs).72 These comprehensive plans describe how an area will  
 

 
 rules, State regulations, and federal controls designed to achieve the emissions reductions  

 
 

2.5

• Diesel Risk Reduction Plan.73  
 recommended control measures to reduce the risks associated with diesel PM and achieve a goal of  

 
 regulations to reduce smog-forming pollutants and diesel PM from mobile vehicles and  
 equipment (e.g., trucks, buses, locomotives, tractors, cargo handling equipment, construction  

 
 

 
 percent of the current estimated inhalation cancer risk for background ambient air.  CARB  
 staff continues to work to improve implementation and enforcement efforts and examine  

• Sustainable Freight Action Plan.75  
 

 
 

• AB 32 Scoping Plan.76  
 

• AB 1807.77  
 

 greatest health threat and to develop airborne toxic control measures to reduce those exposures.  
 

 

 CARB. 2016. California State Implementation Plans. www.arb.ca.gov/planning/sip/sip.htm
 CARB. 2000. Final Diesel Risk Reduction Plan with Appendices. www.arb.ca.gov/diesel/documents/rrpapp.htm 

 
www.arb.ca.gov/toxics/rma/rmgssat.pdf 

 CARB. 2016. Sustainable Freight Transport. www.arb.ca.gov/gmp/sfti/sfti.htm 
 CARB. 2016. AB 32 Scoping Plan. www.arb.ca.gov/cc/scopingplan/scopingplan.htm 
 CARB. 2014. California Air Toxics Program – Background. www.arb.ca.gov/toxics/background.htm 

Chapter 3

EVALUATIONS
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• AB 2588 Air Toxics “Hot Spots” Program.78 The Hot Spots Program supplements the AB  
 

 

• AB 617 Community Air Protection Program. Together with the extension of the Cap-and-Trade  
 

 criteria and toxic emissions reductions efforts through the pursuit of a multipronged  
 

 
 

• Community-scale air monitoring. Ambient air monitoring is needed to evaluate the  
 status of the atmosphere compared to clean air standards and historical data. Monitoring  

 
 characterize the degree and extent of air pollution, and track progress of emissions reductions  

 

• Statewide Strategy to reduce air pollutants impacting communities. CARB will  
 

 sources contributing to those exposures, and select locations that will be required  

•  
 

 plan that includes emissions reductions targets, measures, and an implementation  
 timeline. The plan will be submitted to CARB for review and approval.
•  

 
 with BARCT-level emission controls for nonattainment pollutants. In addition, creation  

 
 levels for criteria pollutants and TACs will be developed to assist the air districts with the  

• Direct reporting of facility emissions data to CARB.  
 

 
 

 
 

 

, on March 6, 2015, which 

along with explicit consideration of infants and children.

 for the air districts to use to incorporate OEHHA’s new health risk assessment 

Together, all of these efforts will reduce criteria and toxics emissions in the State, with a focus on the most 

www.arb.ca.gov/ab2588/ab2588.htm 
 OEHHA. 2015. Notice of Adoption of Air Toxics Hot Spots Program Guidance Manual for the Preparation of Health Risk Assessments  

 2015. 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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Trade Program does not force large GHG emitters to reduce air pollution which results in localized health 

tasked with evaluating the impacts of California’s climate change programs on disadvantaged communities. 
The initial report focused on the Cap-and-Trade Program.  Future reports will focus on the impacts of 

implementation of the Cap-and-Trade Program  and a research paper examining the question of whether the 
Cap-and-Trade Program is causing more GHG emissions in disadvantaged communities when compared to 
other regions.

non-disadvantaged communities look similar.”

While the reports do not provide evidence that implementation of the Cap-and-Trade Program is contributing 

focused monitoring and ensure criteria and toxics emissions reductions at the State’s largest GHG emitters.

AB 197 Measure Analyses

estimates provide information on the relative impacts of the evaluated measures when compared to each 

cost-effective measures, it is important to understand if a measure will increase or reduce criteria pollutants 

• 
• 
• The cost-effectiveness, including avoided social costs, of the measure.

measures would increase criteria pollutant or toxic air contaminant emissions. Note the important caveats 

purposes other than as intended.

Estimated Emissions Reductions for Evaluated Measures

available, these values were used. In some cases, estimates are based on data from other sources, such as the 

 https://oehha.ca.gov/media/downloads/environmental-justice/report/oehhaab32report020217.pdf
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Table 5 provides the estimates for the measures evaluated during the development of the Scoping Plan. 

provides important context, limitations, and caveats about the values. As shown, the table includes criteria 
pollutant and diesel PM estimates. As mentioned in the Diesel Risk Reduction Plan, diesel PM accounts for 
60 percent of the current estimated inhalation cancer risk for background ambient air. As we do not have 
direct modeling results for criteria and toxic pollutant estimates from PATHWAYS, we are estimating air 

this time. Moving forward, CARB will continue to assess the nature of the exact relationship between GHGs 

assessing measures against each other and should not be used for other purposes without understanding the 

measures included within the Scoping Plan Scenario in Table 1. More detail on the estimates for the Scoping 

be found in Appendix G. In 2030, the Scoping Plan scenario and alternatives will provide comparable GHG 

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)

50 percent RPS ~0.5 <0.1 ~0.4 < 0.01

Mobile Sources CTF and Freight 51–60 4.6–5.5 ~1.1 ~0.2

3.5–4.4 0.5–0.6 0.4–0.6 ~0.5

– – – –

0.4–0.5 < 0.1 < 0.01

Cap-and-Trade Program A A A 4–9

LCFS estimates include estimates of the NOX and PM2.5

–  
 

A  
  
  
  
  
 emissions of criteria and toxic pollutants. Please see CARB’s Co-Pollutant Emissions Assessment for a more detailed evaluation  
 www.arb.ca.gov/regact/2010/capandtrade10/capv6appp.pdf

NOX = nitrogen oxides; VOC = volatile organic compound

policies and measures. The table does not show interactions between measures, such as the relationship with increased transportation 
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in bold font in the table below. Additional details, including GHG reductions, are available in Appendix G.

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)

Scoping Plan Scenario 1.4–2.4 5–10

All caveats in Table 5 
apply to air quality estimates in this table.

Estimated Social Costs of Evaluated Measures

avoided social costs for measures within this Scoping Plan.

actions. Social costs do not represent the cost of abatement or the cost of GHG reductions, rather social 

th Circuit Court of Appeals to include the social cost of carbon in a 

for estimating the social cost of carbon (SC-CO2

CO2

reviewed research.

In this Scoping Plan, CARB utilizes the current IWG supported SC-CO2 values to consider the social costs 

the socio-economic impacts of carbon.
90 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160AB197. 
 https://www.reginfo.gov/public/jsp/Utilities/EO_12866.pdf 

 
https://obamawhitehouse.archives.gov/ 

, https://obamawhitehouse.archives.gov/sites/ 
, and  

. 
. 

90
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reliable, and appropriate for use for these purposes.

2) for a given year is an estimate, in dollars, of the present discounted 

2) emissions into the 

2 emissions by the same amount in 

2 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.

2 emissions today will 
affect economic outcomes throughout the next several centuries.91

2
92

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

2015 $11 $36 $56

2020 $12 $42 $62

2025 $14 $46

2030 $16 $50

The SC-CO2

future and discount the value of the damages back to the present. For example, the SC-CO2

represents the value of climate change damages from a release of CO2

The SC-CO2

2 across a range of 

rate decreases the value placed on future environmental damages. This Scoping Plan utilizes the IWG 

The SC-CO2

environmental damages. This Scoping Plan utilizes the IWG standardized range of discount rates, from 2.5 

2 across a range of 

and consumption of goods and is consistent with OMB’s Circular A-4 guidance.93

There is an active discussion within government and academia about the role of SC-CO2 in assessing 

for a comprehensive update to the SC-CO2

2, but evaluated the 

2. The 

recommends near-term improvements to the existing IWG SC-CO2

comprehensive updates.94 The State will continue to follow updates to the IWG SC-CO2, including changes 

91  
http://www.nap.edu/24651 

92 The SC-CO2  
 

93  
 http://www.nap.edu/24651. 
94  
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the latest available data and science.

It is important to note that the SC-CO2, while intended to be a comprehensive estimate of the damages 

2, including costs associated with changes 
in co-pollutants, the social cost of other GHGs including methane and nitrous oxide, and costs that cannot 
be included due to modeling and data limitations. The IPCC has stated that the IWG SC-CO2 estimates 

95 CARB will continue engaging with experts 

The Social Cost of GHG Emissions
Social costs for methane (SC-CH4 2

consistent with that used in estimating the IWG SC-CO2
96 Along with the SC-CO2, the State also supports the 

use of the SC-CH4 and SC-N2O in monetizing the impacts of GHG emissions.

While the SC-CO2, SC-CH4, and SC-N2O provide metrics to account for the social costs of climate change, 

GHGs and incorporating the SC-CO2, SC-CH4, and SC-N2

2 values that 
result from the anticipated range of GHG reductions in 2030 presented in Appendix G. The SC-CO2 range is 
obtained using the IWG SC-CO2 values in 2030 at the 2.5, 3, and 5 percent discount rates. These values (of 

HFCs, which reported in carbon dioxide equivalent (CO2 2e, the avoided 

using the IWG SC-CH4

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

2015 $450 $1000 $1400

2020 $540 $1200 $1600

2025 $650 $1400

2030 $1600 $2000

The range of SC-CH4 is obtained using the IWG SC-CH4 values in 2030 at the 2.5, 3, and 5 percent discount 
rates. The SC-CH4

 http://www.nap.edu/24651 
95 https://www.ipcc.ch/publications_and_data/ar4/wg3/en/ch3s3-5-3-3.html
96  

 
 The IWG.SC-CO2  
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99

non-methane reductions, Table 9 underestimates the avoided social costs of this Scoping Plan as calculated 
using the IWG valuations.

scenario that also achieves the 2030 target (with the same proportion of carbon dioxide and methane 

ratios of carbon dioxide to methane reductions. However, all alternatives in this Scoping Plan are anticipated 
to achieve the same proportion of carbon dioxide and methane reductions and will therefore all have the 
same estimated avoided social damage or social cost. This social cost, as estimated in 2030 using the IWG 
SC-CO2 and SC-CH4, ranges from $1.9 to $11.2 billion using the 2.5 to 5 percent discount rates, and is 

4 reductions 

4 4

99 The IWG.SC-CH4 4  
 

 GDP Series Table 1.1.4.
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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) $55–$250

Mobile Sources CTF and Freight

18 percent Carbon Intensity Reduction Target for LCFS -Liquid Biofuels

Short-Lived Climate Pollutant Strategy
(SC-CH4

Cap-and-Trade Program $610–$6,560

$250–$1,160

$90–$415

$55–$500

$20–$250

$20–$415

25 percent Oil and Gas $35–$330

$35–$165

$55–$500

Carbon Tax

All Cap-and-Trade

Cap-and-Tax

Scoping Plan Scenario SC-CO2

Scoping Plan Scenario SC-CH4

Scoping Plan Scenario (Total) $1,920–$11,230

Note: All values are rounded. The values for SC-CO2 and SC-CH4 

 

 
 

 See Appendix G for additional details.

 All values have been rounded to the nearest 0 or 5.

~  
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Social Costs of GHGs in Relation to Cost-Effectiveness

cost-effective greenhouse gas emissions reductions.”100

cost per metric ton of various GHG reduction strategies, which is the traditional cost metric associated with 
emission control. In contrast, the SC-CO2, SC-CH4, and SC-N2O 

not the cost of reducing GHG emissions.

CO2, SC-CH4, and SC-N2

costs might include health impacts due to changes in local air pollution that result from reductions in GHGs, 

Estimated Cost Per Metric Ton by Measure

the Scoping Plan. The values provided in Table 10 are estimates of the cost per metric ton of estimated 
reductions for each measure in 2030. To capture the fuel and GHG impacts of investments made from 2021 
through 2030 to meet the 2030 GHG goal, the table also includes an evaluation of the cost per metric ton 
based on the cumulative GHG emissions reductions and cumulative costs or savings for each potential 
measure from 2021 through 2030. While it is important to understand the relative cost effectiveness of 

2e reduced for each of the measures is one metric for comparing 

impacts the GHG savings and cost per ton associated with increasing the use of electric vehicles. Likewise, 

and the increased use of electric vehicles affect the cost of meeting the Low-Carbon Fuel Standard.

For most of the measures shown in Table 10, the 2030 cost per metric ton is isolated from the other measures 

measures included in the No Cap-and-Trade Scenario, the approach starts with the No Cap-and-Trade 

impact on GHG emissions and costs for each measure is calculated. The incremental cost in 2030 is divided 

emission impacts of each measure for the period 2021 to 2030. For each measure, its annual incremental 
costs from 2021 to 2030 are calculated and then discounted to 2021 using the discount rate used in 
PATHWAYS to levelize capital costs over the life of equipment. As a result, the discounted incremental cost 
of each measure is the total investment required from 2021 to 2030 to achieve each measure’s emissions 

2021 to 2030 to calculate a cost per ton for the measure for the period. A second calculation was also made 
 

100 www.arb.ca.gov/cc/docs/ab32text.pdf
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same discount rate is used to discount both incremental costs and emissions in this approach. The estimates 
are presented in the table below.

are not included in this California total cost metric. The cost ranges shown below represent some of the 

in individual values.

It is important to note that this cost per metric ton does not represent an expected market price value for 

that encompass 2021 to 2030 do not capture the fuel savings or GHG reductions associated with the full 

Table 10 also notes the measures for which sources other than the PATHWAYS model were used to develop 
estimates of the cost per metric ton. The estimates in the table indicate that the relative cost of the measures 

period 2021 to 2030. However, for several measures the sign of the estimate differs, such that in 2030 the 
measure has a positive cost while there is a negative cost for the period 2021 to 2030. This difference in sign 

resulting in a higher cost estimate for 2030 alone.
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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

measures. Measures in bold text are included in the Scoping Plan.

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

 f -$350 -$300 to -$200

10 percent incremental RPS and additional 10 GW behind-the-meter solar PV a $350 $250 to $450

 b $900

 d $100 $50 to $100

 d $300

 d  $200

25 percent Oil and Gas d  $125

 e $1500 $1350 to $3000

 b $100 <$50

 f

  
 

 The lower values use a cost discount rate of 10 percent and cumulative emissions for the period 2021 to 2030. The higher values  
 discount both costs and emissions using a discount rate of 10 percent.
a 
b 
c Liquid biofuel values are calculated as the average unsubsidized cost of biofuels supplied above that of an equivalent volume of  
  
  
 represent LCFS program costs or potential LCFS credit prices.
d See Appendix D
e 
f  
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Health Analyses

estimates and that is carried through to the health impacts evaluation presented here. In the future, CARB  

implementation of climate programs.

associated with a reduction in global climate change. While we recognize that mitigating climate change 

improved health outcomes from reducing or stopping the rise in global temperatures.

matter from mobile sources and wood burning and a switch to more active transport modes. In particular, 
the focus on the impacts of exposure to particulate matter from mobile sources is expected because this is a 

detail on how these estimates were calculated can be found in Appendix G. The air pollutant values used 

Potential Health Impacts of Reductions in Particulate Matter Air Pollution

PM2.5 formed from oxides of 

101

changes in PM2.5

factors are derived from studies that correlate the number of incidents (premature deaths, hospitalizations, 
PM2.5.

101  
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Potential Health Impacts of Reductions in Toxic Air Pollution

pose concern for both near-source impacts and larger-scale photochemical transformations and transport. 

102 The NATA 2011 models the potential risks from breathing emissions of 

census tract’s population, in order to estimate a population-weighted metric that could be aggregated to 

construct designed to provide a useful statistical metric for comparative purposes among scenarios. It should 
not be construed to be a real-world parameter.

Potential Health Impacts of Active Transportation

premature death.103

associated with the Caltrans Strategic Management Plan. In this Management Plan, Caltrans set a target for 

mode share targets were met.104

manual105 106 It has been in development 
102  
 https://www.epa.gov/national-air-toxics-assessment/2011-nata-assessment-results 
103  

104  

 Health.  

105  
 Travel Demand Models. California Spreadsheet Version December 12, 2016.
106  
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et al

deaths from the Management Plan as a lower bound of what could be realized through implementation of the 
VMT reductions and active transport goals called for in the Scoping Plan Scenario.

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 ~60-91 ~9-14

Secondary PM ~33-50

Toxics ~21-61

Wood smoke ~1000

Active Transport** >2100

Total ~3300 ~500 ~21-61

 This metric should not be construed as actual real-world cancer cases. It is intended  

 to be a comparative metric, based on the NATA estimates of lifetime cancer risk  

  

 the tract population.

 Reduction in premature death assumes meeting the CSMP 2020 mode shift target.

 

 
 http://www.cedar.iph.cam.ac.uk/research/modelling/ithim/
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Future Health Activities

The integrated nature of the strategies to reduce emissions of GHGs and criteria and toxics emissions could 

in methods and data sources.

Economic Analyses

The following section outlines the economic impact of the Scoping Plan relative to the business-as-usual 

economic impact of alternative scenarios is presented in Appendix E.

The Scoping Plan outlines a path to achieve the SB 32 target that requires less reliance on fossil fuels and 

lead the world in developing the technologies needed to reduce the global risks of climate change. This 
builds on California’s current successes of reducing GHG emissions while also developing a cleaner, resilient 

social damages from climate change on the order of $1.9 to $11.2 billion, as estimated using the SC-CO2 and 
SC-CH4, as well as additional potential savings from reductions in air pollution and petroleum dependence. 

is also modest in 2030. In 2030, the average annual household impact of the Scoping Plan ranges from $115 to 
109 Estimated personal income in 

109  
 .
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Overview of Economic Modeling
Two models are used to estimate the economic impact of the Scoping Plan and California’s continued clean 

110 Direct costs are the sum of the incremental changes in capital expenditures and fuel 

GHG emissions requires the use of more expensive equipment that can be operated using less fuel. In the 
Scoping Plan, the prescriptive measures modeled in PATHWAYS account for a portion of the GHG reductions 
required to meet the 2030 target. The remaining reductions are delivered through the Cap-and-Trade 
Program. The direct costs associated with the Cap-and-Trade Program are calculated outside of PATHWAYS 
based on an assumed range of Cap-and-Trade allowance prices from 2021 through 2030.

model with output from California PATHWAYS and estimated Cap-and-Trade Program costs as inputs. 
Additional methodological detail is presented in Appendix E.111

Estimated Cost of Prescriptive Measures
As described above, the Scoping Plan combines new measures addressing legislative mandates and 
the extension of existing measures, including a comprehensive cap on overall GHG emissions from the 
State’s largest sources of pollution. The PATHWAYS model calculates costs and GHG emissions reductions 

the cumulative GHG reductions required to reach the SB 32 target between 2021 and 2030. The Cap-and-

as calculated in PATHWAYS. Estimated capital costs of equipment are levelized over the life of the equipment 
using a 10 percent discount rate and fuel costs are calculated on an annual basis.112 The costs in Table 12 

113 Table 12 assumes that all prescriptive measures deliver 
114 The impact 

prescriptive measures in the Scoping Plan is estimated at $100 million in 2030, which represents 0.03 percent 

sectors will see a net cost increase from implementation of the prescriptive measures. The industrial sector 
sees higher fuel costs relative to the Reference Scenario. In the agriculture sector, capital expenditures are 

110 The PATHWAYS modeling is described in Chapter 2, and additional detail is presented in Appendix D. 
111 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  

 
.

113 www.arb.ca.gov/cc/scopingplan/meetings/1142016/ 
 e3pathways.pdf.
114 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 $0.1 -$1.2 -$1.1

Commercial $0.1

Transportation $3.5 -$0.3

Industrial $0.3 $0.5

Oil and Gas Extraction $0.0 $0.0 $0.1

$0.0 $0.0 $0.0

Agriculture $0.3 $0.2 $0.5

TCU (Transportation 
Communications and Utilities)

$0.1 $0.1 $0.2

Total -$6.6 $0.1

Estimated Cost of the Cap-and-Trade Program
The direct cost of achieving GHG reductions through the Cap-and-Trade Program is estimated outside of 

Covered entities should pursue reduction actions with costs less than or equal to the allowance price. 
An upper bound on the compliance costs under the Cap-and-Trade Program can therefore be estimated 

production methods, consumer price response, the pace of technological progress, and impacts to the price 

represents the price at which an additional pool of allowances will be made available to ensure entities can 

115  
 .
116  
 www.arb.ca.gov/cc/scopingplan/scopingplan.htm.
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TABLE 13: ESTIMATED RANGE OF CAP-AND-TRADE ALLOWANCE PRICE 2021–2030*

($2015) 2021 2025 2030

C+T Floor Price $16.2 $25.2

C+T Reserve Price

achieving the 2030 target. The aggregate emissions cap of the Cap-and-Trade Program ensures that the 2030 
target will be met–irrespective of the GHG emissions realized through prescriptive measures. If GHG reductions 
anticipated under prescriptive measures do not materialize, the Cap-and-Trade Program will be responsible 

anticipated GHG reductions, demand for allowances will be low, depressing the price of allowances. However, 
the C+T Floor Price represents the lowest price at which allowances can be sold at auction.

Table 14 presents the estimated direct cost estimates for GHG reductions achieved through the Cap-and-
Trade Program in 2030. These costs represent the lower and upper bounds of the cost of reducing GHG 
emissions to achieve the SB 32 target under the Scoping Plan. The estimated direct costs range from $1.6 to 

reductions required to achieve the SB 32 target.

Sensitivity Analysis

The PATHWAYS incremental cost results are also sensitive to the fossil fuel price assumptions. Altering 

reductions in the Scoping Plan, as the costs of the Scoping Plan are relative to the Reference Scenario.

reference case.119 To estimate the impact of changes in future fuel prices on the estimated incremental cost 

Scoping Plan, relative to the Reference Scenario, increases under these conditions, since fuel savings are less 

Scenario. This is because avoided fuel savings are more valuable when fuel prices are high. Table 14 outlines 

and low fuel price sensitivities.

www.arb.ca.gov/regact/2016/capandtrade16/capandtrade16.htm 
 

 
 each measure, as well as capital and fuel costs.
119  
 forecast and the AEO 2016 reference case, and are applied as ratios to the base case fuel price assumptions (which are based on  

 and the AEO  
.
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the prescriptive measures result in net savings of $4.9 billion in 2030. Table 14 also shows that these price 

presents the estimated direct cost of the Scoping Plan, including both the prescriptive measures and a range 

2 and SC-CH4, outweigh these direct costs.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

Scoping Plan $0.1 $1.6 $5.1

$2.9 $1.6 $5.1

-$4.9 $1.6 $5.1 -$3.3 to -$0.2

The social cost of GHGs estimated range in 2030 is $1.9 to $11.2 billion.

Macroeconomic Impacts
The macroeconomic impacts of the Scoping Plan are estimated using the REMI model. Annual capital and 

Scoping Plan, based on the range of anticipated allowance prices. In 2030, under the Scoping Plan, growth 
across the indicators is about one-half of one percent less than the Reference Scenario. The results in Table 15 

value from the auction of Cap-and-Trade allowances to California and consumers. See Appendix E for more 
detail on the modeling of the return of allowance value under the Cap-and-Trade Program in REMI.

The Cap-and-Trade Program is modeled in REMI as an increase in production cost to sectors based on 
estimated future GHG emissions and anticipated free allowance allocation. If a sector is expected to receive 
free allocation of allowances, the value of those free allowances is not modeled as a cost in REMI. The 

funds work to achieve further GHG reductions in California, lower the cost to businesses of reducing GHG 

those sectors when allowance proceeds are returned through the GGRF and as a dividend to consumers, as 
detailed in Appendix E.

120  
 All values are reported in $2015. Additional information on the Social Cost of Carbon is available from the National Academies of  

https://www.nap.edu/catalog/24651/valuing-climate-damages-updating-estimation-of- 
 the-social-cost-of. 
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TABLE 15: MACROECONOMIC INDICATORS IN 2030 UNDER BASE FUEL PRICE ASSUMPTIONS

Reference Scenario 
(2030)

Scoping Plan
(2030)

Percentage Change Relative 
to Reference Scenario

California GDP (Billion $3,439 $3,430 to $3,420 -0.3 percent to
-0.6 percent

23,522 -0.2 percent to
-0.3 percent

Personal Income $3,010 -0.1 percent to
-0.1 percent

Table 15 was estimated using the REMI model. The range of costs for the Scoping Plan represents the impact of achieving the SB 32 

income are not different from zero, which suggests that meeting the SB 32 target will not change the growth 
of personal income relative to the Reference Scenario.

GHG reductions of current technologies over time, it does not capture the impact of new technologies that 

and improvements to human health, avoided environmental damages, and positive impacts to natural and 

Consumer spending also shifts in response to implementation of the Scoping Plan relative to the Reference 
Scenario. As presented in Table 15, there is a negligible impact to consumer income, but small changes in 
income can alter the distribution of consumer spending among categories. In 2030, consumer spending is 

households is also modest in 2030. The estimated cost to California households in 2030 ranges from $115 to 
121

The household impact is estimated using the per-household change in personal income as modeled in REMI 
and utilizing household estimates from the California Department of Finance. The household impact does not 

petroleum dependence costs that might impact households. Additional details are presented in Appendix E.

household expenditures in 2030. To ensure that vulnerable populations and low-income households are not 
121  
 .
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opportunities for California investors and businesses, as upfront capital investments will result in long-term 

will continue to grow under the Scoping Plan, but it will grow more resilient, more sustainable, and will be 

Economic Modeling of Health Impacts

X

X, as detailed 

is presented in Appendix E. Including the monetized health impacts in the REMI modeling has no discernible 
impact on the overall results. The impact of including the monetized health impacts is indiscernible relative to 
the impact of the Scoping Plan.

Estimating the Economic Impact on Disadvantaged Communities (DACs)

and climate.

The regional impacts of the Scoping Plan, including the impact to disadvantaged communities, are estimated 

each census tract.122

discernible impact to wages in disadvantaged communities across regions in California. Additional details on 
the regional modeling, including the results for the Scoping Plan and alternatives, is presented in Appendix E.

improvements in health outcomes associated with AB 32, with a focus on disadvantaged communities. 

122  
https://www.census.gov/geo/reference/ 

 gtc/gtc_ct.html  
 https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-version-20.
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implementing the Scoping Plan.

Public Health

change and 
affecting the health of communities.123 Climate-related health impacts can include increased heat illness and 

and mental trauma due to extreme weather-related catastrophes.124

equitable, and resilient communities where all people thrive. This section discusses the link between climate 

context for assessing the potential measures and scenarios.

Achieving Health Equity through Climate Action

125 Differences in environmental and socioeconomic 
determinants of health result in these health inequities. Those facing the greatest health inequities include 

126

populations, along with those suffering existing health conditions and certain populations of workers (e.g., 
 The inequitable distribution of 

conditions. For example, low-income communities of color tend to live in more polluted areas and face 
climate change impacts that can compound and exacerbate existing sensitivities and vulnerabilities. ,129 Fair 

be addressed. Living conditions and the forces that shape them, such as income, education, housing, 

conditions, and reducing health and social inequities will result in more climate-resilient communities. In fact, 

130 Focusing efforts to 

123  
 Balbus, J. L. Gamble, C. B. Beard, J. E. Bell, D. Dodgen, R. J. Eisen, N. Fann, M. D. Hawkins, S. C. Herring, L. Jantarasami, D. M.  

124 Ibid.
125
126  

 

 

 Ibid.
129  

130  
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Potential Health Impacts of Climate Change Mitigation Measures

Socioeconomic Factors: Income, Poverty, and Wealth

131,132,133 

134

135

in turn shape stress levels and behaviors, including smoking, diet, and exercise.136, , ,139,140,141,142,143,144,145,146 

genetic and biological makeup.  The World Health Organization’s Commission on the Social Determinants 

unequal distribution of power, income, goods, and services resulting from poor social policies and programs, 
unfair economic arrangements, and bad politics.

149 
150

policies require prioritizing GHG reduction strategies that serve vulnerable populations and improve well-

facing disadvantages while reducing GHG emissions are win-win strategies. These include providing funds 

131  

132  

133  

134  

135 Ibid.
136

 

139
140
141  

142  

143  

144
145 Journal of Health and Social Behavior 51 Suppl, S41–53.
146  
 health outcomes.” Health Affairs

 
 

 

149 
150
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life spans.151

consumption.152 More such strategies could be pursued. To tackle the inequitable distribution of power that 

provide opportunities for civic engagement so people facing health inequities can themselves participate 

health, investments and policies that both lift up the poor and reduce wealth disparities will address the 
multiple problems of climate change mitigation, adaptation, and health inequities.

Employment

illness.153,154,155,156

is linked to other health conditions. ,

159 In addition to providing income, the work experience has 
health consequences. There is a work status–health gradient similar to the wealth–health gradient. Workers 
with lower occupational status have a higher risk of death,160 increased blood pressure,161 and more heart 
attacks.162,163

that shortens their lives.164 Nonstandard working arrangements such as part-time, seasonal, shift, contract, 
165,166 

of education. ,

151  

152  
 

 http://innovation.luskin.ucla.edu/content/protecting-most-vulnerable. Accessed April 22, 2016.
153  

154  

155
156  

 

159 http://www2.census.gov/programs-surveys/acs/ 
. Last updated August 31, 2015. Accessed April 20, 2016.

160  

161  

162  
 

163
164  

165  
 

166  
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Communications Supporting Climate Change Behaviors and Policies
California’s leadership on GHG reductions is exceptional. However, climate mitigation goals are often treated 

public communications campaigns that link sectors and present a message of the need for bold action, along 

maker support among vulnerable groups for policies and measures outlined in the Scoping Plan.

Community Engagement Leads to Robust, Lasting, and Effective Climate Policies

implementation and enforcement.

climate change mitigation measures can improve overall population health, as well as material conditions, 

Environmental Analysis

resulting from implementation of the measures proposed in the Scoping Plan to achieve the 2030 target. 
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• 
•  
 mineral resources, population and housing, public services, and recreational services.
•  

 
 

impacts, please refer to the table in Attachment B to the Final EA.
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Climate change mitigation policies must be considered in the context of the sector’s contribution to the 

As we pursue GHG reduction targets, we must acknowledge the integrated nature of our built and natural 

communities, and the indoor and outdoor environment. Green building regulations and programs offer 

169

foundational regulations and programs for reducing building-related emissions are described in more detail 
in Appendix H. Looking forward, there is a need to establish a path toward transitioning to zero net carbon 
buildings

meet the 2030 target is provided in Appendix I. Recent research activities have provided results to better 

green buildings are included in Appendix I.

Further, each of the policies directed at the built environment must be considered in the broader context of 
the high-level goals for other sectors, including the natural and working lands sector. For example, policies 
that support natural and working lands can reduce emissions and sequester carbon, while also providing 

169  
 California Building Standards Law.

 
 

 

Chapter 4

KEY SECTORS
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outlined above. Table 16 provides examples of the cross-sector interactions between and among the main 

sector’s contributions to the State’s GHG emissions, a description of both ongoing and proposed programs 

State government are detailed here. The broad view of State action described in this chapter thus provides 
context for the narrower set of measures discussed in detail in Chapter 2 of this Scoping Plan. It is these 

Proposed Measures” refers to programs and policies that are either ongoing existing efforts, or efforts 

Scoping Plan. This Scoping Plan includes this broader, comprehensive, review of these measures because 

included here because CARB, other agencies, and stakeholders believe their potential should be explored 
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TABLE 16: CROSS-SECTOR RELATIONSHIPS

Sector Example Interactions with Other Sectors

Energy

• 
• 
• 
• 
• 

Transportation

•  
 
• More compact development patterns that reduce VMT also demand less water per capita and reduce  

 conversion of natural and working lands
•  

 and construction and maintenance of roads
• Biomass feedstock for biofuels
• Agricultural waste and manure feedstocks for biofuels
• Organic waste for biofuels
• 

Industry

• 
• 

Water

• 
• 
•  

 

Waste 
Management

•  
 
• 
•  

 
• 

Agriculture

• Crop production, manure management; WWTP biosolids for soil amendments
• 
• 

Natural and  
Working Lands

• 
• 
• 
• Sustainable management can provide biomass for biofuels
• Resilient natural and working lands provide habitat for species and functions to store water, recharge  

  
 soil amendments.
• Conservation and land protections help reduce VMT and increase stable carbon pools in soils and  

 above-ground biomass
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Low Carbon Energy

which is composed of in-State generation and imported power to serve California load, has made great 

targets. The Scoping Plan provides information to help establish the range of GHG reductions required for 

informing the development of individual load serving entities’ IRPs.

 
 Overview. http://www.energy.ca.gov/renewables/tracking_progress/documents/renewable.pdf
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Heating fuels used for activities such as space and water heating in the residential, commercial, and industrial 

reductions potential. Examples of this transition can include use of renewable gas and solar thermal, as well 

hurdles that will have to be overcome include electric equipment performance across all California climate 
regions, seasonal variations of renewable generation, cost-effectiveness, and consumer acceptance of 
different heating fuel options.

imported into California. It is also used in transportation applications and in residential, commercial, 
industrial, and agricultural sector end uses. Greenhouse gas emissions from combustion of fossil natural gas 

2 2e in 2015, while natural gas pipeline fugitive 
emissions were estimated to be 4.0 MMTCO2  

Moving forward, reducing use of fossil natural gas wherever possible will be critical to achieving the State’s 

gas for fossil natural gas would help California reduce its dependence on fossil fuels. In addition, renewable 

existing power plants are in, or near, disadvantaged communities, it is of particular importance to ensure that 
this transition to a cleaner grid does not result in unintended negative impacts to these communities.

that provide a framework for helping achieve GHG emissions reductions in this sector.

 
  

www.arb.ca.gov/ei/ei.htm
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Looking to the Future

Electricity Goals
•  

• Reduce fossil fuel use.
• 

Natural Gas Goals
• 
• Decrease fugitive methane emissions.
• Reduce dependence on fossil natural gas.

Cross-Sector Interactions

of agricultural or natural and working lands, impacts to sensitive species and habitats, or implications to 

consideration for operation, maintenance, and construction activities.

Continued planning and coordination with federal, State, and local agencies, governments, Tribes, and 

Efforts to Reduce Greenhouse Gases
The measures below include some required and new potential measures to help achieve the State’s 2030 

Ongoing and Proposed Measures – Electricity
• Per SB 350, with respect to Integrated Resource Plans, establish GHG planning targets  

•  
 utilities and load-serving entities through Integrated Resource Planning.
•  
 sources, including power-generating facilities.
• 
•  

 
 of distributed renewable generation, including for low income households.
• Continue to increase use of distributed renewable generation at State facilities where space allows.
•  

• Continue GHG reductions through participation in the California  
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•  
 integration of renewables via regionalization of the CAISO should continue while  

•  
 

•  
 

 for low-income customers, and contracting opportunities for local small business in disadvantaged  
 communities.  And, track progress towards these actions over time to ensure disadvantaged  

• Continue implementation of the Regulations Establishing and Implementing a Greenhouse  
 

 
 from making new long-term investments in high-GHG emitting resources such as coal power.
•  

•  

•  implement recommendations  

Ongoing and Proposed Measures – Natural Gas
• Implement the CARB Regulation for Greenhouse Gas Emission Standards for Crude Oil and Natural  
 Gas Facilities to reduce fugitive methane emissions from storage and distribution infrastructure.
•  

•  
 

 and reduce methane emissions associated with natural gas use.
•  

•  
 
 

 

•  
 

 infrastructure development and procurement policies needed to encourage  

•  
 

 regimes at gas storage wells, develop regulations for leak reporting, and require risk  
 assessments of potential leaks for proposed new underground gas storage facilities.
•  

 
 

 
 

 
 Customers and Small Business Contracting Opportunities in Disadvantaged Communities. http://docketpublic.energy.ca.gov/ 

 

 
 the State’s existing buildings.
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•  
 

 

Sector Measures
• Implement the post-2020 Cap-and-Trade Program.

Potential Additional Actions

achieve its long-term climate goals. It is anticipated that there will be workshops and other stakeholder 

•  

•  

• 
•  

•  
 in residential and commercial buildings and cleaner heating fuels that will result in GHG reductions,  

•  
 

•  
 

 renewable gas in the residential, commercial, and industrial sectors.
• 
•  

• 
• 
•  

Industry

vulnerable communities. At the same time, we must ensure there is a smooth path to a cleaner future to 

disadvantaged communities, while continuing to support economic growth in existing and new industries.
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product.  

 Policies to address GHG emissions reductions must continue to balance the State’s economic well-being with 
making progress toward achievement of the statewide limits.

transitions to a cleaner future. Infrastructure, including existing facilities and new facilities, can support 

 coatings for existing 
windows, or new windows–goods which could be produced in California. The predominant paths to reducing 

Relocation of production to outside the State would also reduce emissions, but this is disadvantageous for 
a couple of reasons and efforts are needed to avoid this outcome. First, AB 32 requires the State’s climate 
policies to minimize emissions leakage, and relocation would shift GHG emissions outside of the State 

protecting the natural environment and keeping it available for current and future generations.

Even while we continue to seek further GHG reductions in the sector, it is important to recognize the State 

reporting requirements for the largest GHG sources, and other measures. In response, the State adopted 

 http://www.investopedia.com/articles/investing/011416/californias-economy-9-industries-driving-gdp-growth.asp
 

 www.trade.gov/mas/ian/statereports/states/ca.pdf

 CARB. Refrigerant Management Program. www.arb.ca.gov/cc/rmp/rmp.htm
 

 
 

 regulations prohibit high-GWP HFCs in new equipment and require a gradual phasedown in the production and import of HFCs.  
 

 Protocol meeting in Rwanda in October, 2016. Those negotiations resulted in an agreement that will phase down the use of  
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the annual cap declines and statewide emissions are reduced over time. An increasing annual auction reserve 

pressure for covered entities to reduce their GHGs. All covered entities in the Cap-and-Trade Program are 

The Cap-and-Trade Program is designed to achieve the most cost-effective statewide GHG emissions 

surrendering allowances in an amount equal to their compliance obligation. Companies can also meet 

outside the scope of the Cap-and-Trade Program. Like allowances, each offset credit is equal to one metric 

cost of compliance with the Program and address concerns of relocation of production out-of-state and 

participants. Facilities must submit allowances and offsets to match their annual GHG emissions. Facilities 
that emit more GHG emissions must surrender more allowances or offset credits, and facilities that can cut 

and offset credits with others, take steps to reduce emissions at their own facilities, or utilize a combination 
of these approaches. Proceeds from the sale of State-owned allowances at auction are placed into the 
Greenhouse Gas Reduction Fund.

It is important to note that while the Cap-and-Trade Program is designed to reduce GHGs for the industrial 

We agree with the EJAC that more can and should be done to reduce emissions of criteria pollutants and 

contaminants. Also, relationships between these pollutants are complex within and across industrial sectors. 

emissions of criteria and toxic air pollutants through other programs.

www.arb.ca.gov/cc/reporting/ghg-rep/ghg-rep.htm
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Looking to the Future

Goals
• 
• Reduce fossil fuel use.
•  

• 
• 
• 
•  

• 

Cross-Sector Interactions

constructing new facilities or infrastructure would support land conservation and smart growth goals.

Efforts to Reduce Greenhouse Gases
The measures below include some required and new potential measures to help achieve the State’s 2030 

Ongoing and Proposed Measures
• At the October 2016 annual Montreal Protocol Meeting of Parties in Kigali, Rwanda,  

 
 

 
 

 
 

 
 

•  

• Implement the CARB Regulation for Greenhouse Gas Emission Standards for Crude Oil and Natural  
 Gas Facilities to reduce fugitive methane emissions from storage and distribution infrastructure.

Sector Measures
• Implement the post-2020 Cap-and-Trade Program.
•  

• Promote procurement policies that prioritize low carbon production to  

•  
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Potential Additional Actions

achieve its long-term climate goals. It is anticipated that there will be workshops and other stakeholder 

•  

•  
 fuel switching, and the development and use of renewable gas.
•  

•  
 sources whose main emissions are onsite natural gas combustion.
•  

• 
• Evaluate and design additional mechanisms to further minimize emissions  

Transportation Sustainability

this growth while continuing to protect the environment, developing livable and vibrant communities, and 

transportation. Investments should consider California’s diverse communities and provide accessible and 

educational facilities, and natural wonders.

 

trip planning and ride-sourcing services are changing how people travel. In the near future, automated and 

or detract from a more sustainable, low carbon, multi-modal transportation future. Strategies to reduce 

Transportation also enables the movement of freight such as food, building materials, and other consumable 

 Ibid.
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facilities,
 Freight-

 
in 2014. , 

The sector is the largest emitter of GHG emissions in California. Air pollution from tailpipe emissions 

, 189, 190, 191, 

192 193 

multiple adverse health outcomes.

able to, or cannot afford to, drive. In addition, a growing market demand for walkable, bikeable, and transit-

from chronic diseases such as cardiovascular disease, diabetes, certain cancers, and more, to such an extent 

the solution for a lower carbon transportation sector. It is critical to support and accelerate progress on 

194  

 
 harborcraft and cargo handling, industrial and ground service equipment used to move freight at seaports, airports, border  

 

 
 www.bea.gov/regional/index.htm, accessed March 11, 2016.

 
www.labormarketinfo.edd.ca.gov/geography/lmi-by-geography.html, accessed March 21, 2016.

www.arb.ca.gov/planning/sip/2016sip/2016mobsrc.pdf
 Hoek, G., Krishnan, R. M., Beelen, R., Peters, A., Ostro, B., Brunekreef, B., and Kaufman, J. D. 2013. Long-term air pollution  

190  
 

191  

192  

193 H + T® Index website. htaindex.cnt.org/
194  
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195

network, furthering the attractiveness of rail for a range of trip distances.196 The State also uses the Transit 

minimum, 30 percent of the intrastate air travel market in 2040.

While most of the GHG reductions from the transportation sector in this Scoping Plan will come from 
technologies and low carbon fuels, a reduction in the growth of VMT is also needed. VMT reductions are 

provide and what is needed to meet the State’s 2030 and 2050 goals.

this Scoping Plan intended to provide the State, MPOs, and local agencies with additional funding resources 

195  

196



76

needed statewide reduction, as well as help bridge the remaining VMT growth reduction gap.

governments, to achieve a broad, statewide vision for more sustainable land use and close the VMT gap.

At the State level, a number of important policies are being developed. Governor Brown signed Senate Bill 

that provide a framework for helping achieve GHG emissions reductions in this sector.

Looking to the Future

Vibrant Communities and Landscapes / VMT Reduction Goals
• Implement and support the use of VMT as the metric for determining  

• 
• 
• Transit oriented development,
• Complete street design policies that prioritize transit, biking, and walking, and
•  
 affordable public transportation and active transportation opportunities.

• Complete the construction of high-speed rail integrated with  

•  
 emerging clean technologies that is accessible to the public where possible, and  

•  
 of biking and walking facilities to increase use.
•  

 
 

•  

• 
•  

• 
•  

 CARB. Potential State - Level Strategies to Advance Sustainable, Equitable Communities and Reduce Vehicle Miles of Travel  
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•  

• Strive, in passenger rail hubs, for a transit mode share of between 10 percent and 50  
 percent, and for a walk and bike mode share of between 10 percent and 15 percent.

Vehicle Technology Goals
•  
 infrastructure investment, broad education and outreach, and potential regulation–aim to  

• 
• 

Clean Fuels Goals
• 
•  

• 

Sustainable Freight Goals
•  
 freight corridors such that more cargo can be moved with fewer emissions.
• Accelerate use of clean vehicle and equipment technologies and fuels of  
 freight through targeted introduction of zero emission or near-zero emission  

• Encourage State and federal incentive programs to continue supporting zero  

• Accelerate use of clean vehicle, equipment, and fuels in freight sector through targeted  
 

 
 

 
 vehicles, and developing fuel storage and distribution infrastructure along those corridors.

Cross-Sector Interactions

and upkeep of existing infrastructure. Conversion of natural and working lands further affects emissions, 
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Achieving LCFS targets and shifting from petroleum dependence toward greater reliance on low carbon fuels 

biofuels could require greater use of land and water for purpose-grown crops, which includes interactions 
with the agricultural and natural and working lands sectors. On the other hand, continuing growth in fuels 

agricultural waste and excess forest biomass acts to alleviate the pressure on croplands to meet the need for 

vehicles requires close interaction with the waste and farming sectors.

and optimization technologies will determine how well integrated the electric and transportation sectors 
can become, including, for instance, the widespread use of electric vehicles as storage for excess renewable 

cell electric vehicles have zero-tailpipe emissions and can mitigate GHGs and criteria pollutants. Greenhouse 

Efforts to Reduce Greenhouse Gases
The measures below include some required and new potential measures to help achieve the State’s 2030 

Ongoing and Proposed Measures – Vibrant Communities and Landscapes / VMT  
Reduction Goals

•  

•  
 to better align with the 2030 GHG target and take advantage of State rail investments.
•  

 
 but alone will not provide all of the VMT reductions that will be needed. The gap between what  

 
 addressed through additional VMT reduction measures such as those mentioned in Appendix C.
• Implement and support the adoption and use of VMT as the CEQA metric of  
 transportation impact, such that it promotes GHG reduction, the development  

•  
 

199 – included in Appendix C –  
 

 

•  

• Promoting stronger boundaries to suburban growth through enhanced  
 support for sprawl containment mechanisms such as urban growth  
 boundaries and transfer of development rights programs,
•  

199 Refers to the document discussed at the September 2016 Public Workshop on the Transportation Sector to Inform  
www.arb.ca.gov/cc/scopingplan/meetings/091316/ 
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• 
•  
 pricing, congestion pricing, and parking pricing strategies,
• Reducing congestion and related GHG emissions through commute trip reduction strategies, and
• Programs to maximize the use of alternatives to single-occupant vehicles,  

•  

• Continue promoting active transportation pursuant to SB 99 (Committee on Budget and Fiscal  

• Continue to build high-speed rail and broader statewide rail modernization  
 

• Encourage use of streets for multiple modes of transportation (including public transit and active  
 

• Support and assist local and regional governments, through technical assistance, and grant and other  
 local assistance programs, to develop and implement plans that are consistent with the goals and  

200 and its  

• California Climate Investment programs such as Transformative Climate  
 Communities Program, ensuring promotion of GHG reductions from  

•  

• High speed rail station area plans.
• Implementation of updated General Plan Guidelines.

•  
 transportation options for low-income customers and recommendations on how to increase  
 access.201 And, track progress towards these actions over time to ensure disadvantaged  

• Take into account the current and future impacts of climate change when  
 planning, designing, building, operating, maintaining, and investing in  
 State infrastructure, as required under Executive Order B-30-15.

Ongoing and Proposed Measures – Vehicle Technology
•  

• An expansion of the Advanced Clean Cars program, which further increases  
 

• 
• Innovative Clean Transit.

• 
•  

• Encourage State and federal incentive programs to continue supporting  

•  

200  

201  
 www.arb.ca.gov/msprog/transoptions/draft_sb350_clean_transportation_access_guidance_document.pdf
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 stringent locomotives requirements,202 work with California seaports, ocean carriers,  
 and other stakeholders to develop the criteria to incentivize introduction of Super- 

 
 for transport refrigeration units and insulated truck and trailer cargo vans.
•  
 to reduce GHGs, criteria pollutants, and toxics.
•  

 

Ongoing and Proposed Measures – Clean Fuels
•  

•  
 

 outreach, setting procurement standards, including updating State and local procurement contracts.
•  

 
 

 development and procurement policies to deliver renewable gas to the market.
• 

• 
•  

• 
• 
• CALGreen Code provisions mandate installation of PEV charging  
 infrastructure in new residential and commercial buildings.203

• 

Ongoing and Proposed Measures – Sustainable Freight
• 

• 
•  
 of zero emission operation, and maximize near-zero emission freight  

Ongoing and Proposed Measures – California and Transportation Plan
• 

Sector Measures
• Implement the post-2020 Cap-and-Trade Program

Potential Additional Actions

achieve its long-term climate goals.

•  

• 
• 
•  

202 
203
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• 
• A broad and effective marketing and outreach campaign.
• 
• 

•  
 increased production of low-emission diesel fuels. This standard is anticipated  
 to both displace consumption of conventional diesel with increased use of low- 
 emission diesel fuels, and to reduce emissions from conventional fuels.
•  

 
 

•  

•  
 

•  
 

• 
•  
 pricing, congestion pricing, and parking pricing strategies.
• Reducing congestion and related GHG emissions through programs to  

 

• Continue to promote research and standards for new and existing  

•  

• 
• Driving behaviors that reduce GHG emissions, such as ecodriving  
 training and real-time feedback mechanisms.

Natural and Working Lands Including Agricultural Lands

In his 2015 State of the State address, Governor Brown established 2030 targets for GHG emissions 
reductions and called for policies and actions to reduce GHG emissions from natural and working lands, 

climate change adaptation.

forests, grasslands, deserts, wetlands, riparian areas, coastal areas and the ocean-- as well as the green 
spaces in urban and built environments. These resources can be both a source and sink for GHG emissions. 

204

204 www.sierranevada.ca.gov/our-region/ca-primary-watershed
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205
2O emissions from the agricultural 

on California’s landscapes, statewide emission trends, and their responses to different land management 

actions on land management. This Plan proposes an intervention based reduction goal of at least 15-20 million 

described in this Scoping Plan and will inform the development of longer-term natural and working lands goals. 
Achieving this ambitious climate goal will require collaboration and support from State and local agencies, 

natural and working lands to help the State meet its long-range climate goals.

Looking to the Future

• Protect  
 conservation opportunities and pursuing local planning processes in urban and  

• Enhance the resilience of and potential for carbon sequestration on lands through management  
 

 activities. This enhancement includes expansion and management of green space in urban areas.
• Innovate biomass utilization such that harvested wood and excess agricultural and forest  

 
 product manufacturing, agricultural markets, and soil health, resulting in avoided  

 
 should increase the resilience of rural communities and economies.

•  
 conditions and alternative scenarios, as well as a listing and quantitative assessment  

 

2e  

•  
 programs responsible for meeting the 15-20 MMTCO2

•  

205 www.arb.ca.gov/cc/inventory/sectors/forest/forest.htm
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 GHG impacts of prior state funded land use and management interventions,  
 and to be used to estimate the GHG impacts of future interventions.

While growing trees and other vegetation, as well as soil carbon sequestration, reduce some of the carbon 

to support actions and incentives to slow and reverse these trends, in concert with other production and 

activities through the coordination and aggregation of ecoregional plans that inform these interventions. 

Research and Policy Needs

of land use and management practices applied across forests, cultivated agricultural lands, rangelands and 

The Implementation Plan, as summarized above, will utilize the Protect-Enhance-Innovate framework and 

carbon dioxide equivalents will drive acreage needs for implementation using CO2

programs and agencies and describe implementation monitoring and emissions inventories.

Natural and Working Lands Inventory

As discussed below, ongoing research into forecasting emissions from Natural and Working Lands includes 

Natural and Working Lands. CARB will solicit public feedback and review on the resulting product prior to 

other regional planning areas. This spatial resolution allows local governments and regional organizations to 
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with researchers and funding studies to enhance our understanding of the roles of forests and other lands in 
206, 

CALAND Carbon Emissions Model

CNRA, along with CARB and CDFA, will establish a formal public engagement process to gather 

Implementation Plan. Development of the Implementation Plan itself will also include a formal public process.

Cross-Sector Interactions
Strategies that reduce GHG emissions or increase sequestration in the natural and working lands sector 

working lands sector into existing models, such as PATHWAYS and REMI.

Landowner, local, and regional decisions affect land use development patterns and natural and working land 

to urban greening.  Protecting natural and working lands that are under threat of conversion can promote 

209

associated with management and restoration activities, turn waste into usable products, displace fossil 

promote carbon sequestration, and generate economic resources for forest, agricultural, and waste sectors 

210 

in the Waste Management section, result from conscientious treatment of these resources, including 

206
 

www.nature.org/ 
 ourinitiatives/regions/northamerica/unitedstates/california/sustainable-communities-strategies-and-conservation.pdf
209 www.arb.ca.gov/cc/scopingplan/meetings/meetings.htm
210
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Potential Actions to Enhance Carbon Sequestration and Reduce Greenhouse 
Gases in NWL

used to aid in development of scenario modeling. The Implementation Plan will use this scenario modeling to 

Agriculture’s Role in Emissions Reductions and Carbon Sequestration
In 2030 and 2050, the agricultural sector must remain vibrant and strong. California’s agricultural production 

211

importance of strengthening agriculture while protecting resources and mitigating climate change.

As the State works to meet emissions reductions goals, the agricultural sector can reduce emissions from 

Climate-smart agriculture is an integrated approach to achieving GHG reductions while also ensuring food 

Protect, Enhance, and Innovate goals.

sectors. Emissions come from the animals themselves, through enteric fermentation, as well as from 

the livestock sector.

2O, a greenhouse gas. Farmers are required through the 

nitrogen management plans. Nitrogen management plans are a tool designed to prevent over-applications of 
nitrogen through an approach that accounts for the nitrogen inputs from water, soil amendments and other 

optimize the rate, timing and placement of fertilizers for crops that represent more than half of the irrigated 

irrigation methods also are contributing to N2O reductions.

211  
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practices that build and retain soil organic matter. Adequate soil organic matter ensures the continued soil 

incentivize the management of farmland for increased carbon sequestration in soil, also augmenting co-

habitat.

As noted in the Cross-Sector Interactions section, State and local efforts to manage land for carbon 

planning efforts throughout the State to advance economic and environmental priorities associated with 
natural and working lands.

The Role of Forests in Emissions Reductions and Carbon Sequestration

to establish California’s forests as a more resilient and reliable long-term carbon sink, rather than a GHG and 

strategies.212

resilience to all forestlands in the state.

The current draft of the FCP places carbon sequestration and reducing black carbon and GHG emissions as 

economic development.

212 
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in AB 32 and subsequent related legislation and plans. Over half of the forestland in California is managed 

requirements of a number of federal environmental and planning statutes. The State of California must 

achieve forest health and resilience on the lands that federal agencies manage.

Protection of Land and Land Use
California will continue to pursue development and new infrastructure construction patterns that avoid 

individual landowners.

Enhance Carbon Sequestration and Resilience through Management and Restoration
California will increase efforts to manage and restore land to secure and increase carbon storage and 
minimize GHG and black carbon emissions in a sustainable manner so that the carbon bank is resilient and 

One tool to demonstrate the potential for greater management and restoration on NWL is the CALAND 
model. As detailed in the Discussion Draft213

and policies, including collaboration with federal partners, to support implementation.

The activities presented in the Discussion Draft and Version 2 of CALAND are not inclusive of all activities 

• Forest fuel reduction treatments, reforestation, other restoration  

• Restoration of mountain meadows, managed wetlands in the Sacramento  
 San Joaquin Delta, coastal wetlands and desert habitat.
• Increasing the extent of eelgrass beds.
• Creation and management of parks and other greenspace in urban  

•  
 

• Compost application to irrigated cropland.

Additional potential tools to encourage these activities include working with the federal government to 

timber production activities.

213 www.arb.ca.gov/cc/scopingplan/2030target_sp_dd120216.pdf
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Innovate NWL Waste Utilization Pathways

through forest health and restoration treatments, and material that is generated in response to Tree 

and promotes public and environmental health. The Legislature and Governor Brown set an ambitious 

and stakeholders must develop targeted policies or incentives to support durable markets for all of this 

wood products, compost and other soil amendments, animal feed and bedding, and other uses. Research, 

The goals of this sector, with the potential to reduce GHGs and complement the measures and policies 

Waste Management

The Waste Management sector covers all aspects of solid waste214 and materials management including 

, shows 

portion of the waste stream. Methane is a potent SLCP with a global warming potential 25 times greater than 

215

2e in 2014, comprising 

216

emissions account for 94 percent of the emissions in this sector, while compost production facilities make up 
a small fraction of emissions.

produced during decomposition depends on the characteristics of the waste and a number of environmental 

GHG emissions associated with the extraction and processing of virgin materials and their use in production 

214  In general, the term solid waste refers to garbage, refuse, sludges, and other discarded solid materials resulting from residential  
 

 

215  
 Direct Global Warming Potentials. Fourth Assessment Report. www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-10-2.html 
216  
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a portion of this is edible and should be captured at its source and, for example, provided to food banks 

soil amendments to revitalize farmland, reduces irrigation and landscaping water demands, contributes to 

219

the State.

reduction goals, California’s waste management sector strives to achieve in-state processing and 

footprint of packaging, the State is promoting the inclusion of source reduction principles in packaging and 

 
 
219  

www.arb.ca.gov/regact/2009/ 
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alternatives and expand potential markets, obtain funds and incentives for building the infrastructure and 
strengthening markets, and evaluate the need for additional research to achieve California’s GHG reduction 
and waste management goals.

requirements to reduce GHG emissions from the waste sector, with a focus on reducing organic waste 

the edible food destined for the organic waste stream, not less than 20 percent is to be recovered to feed 

will reduce 4 MMTCO2

expected to result in a reduction of 14 MMTCO2e of emissions over the lifetime of waste decomposition.

Looking to the Future

Goals
• Take full ownership of the waste generated in California.
• 
•  

• 
• Reduce direct emissions from composting and digestion operations through improved technologies.
• Build the infrastructure needed to support a sustainable, low  

• Increase organics markets which complement and support other sectors.220

• Capture edible food before it enters the waste stream and provide to people in need.
• Increase production of renewable transportation fuels from anaerobic digestion of waste.
• 

Cross-Sector Interactions

produce and consume.

220  
 to agricultural soils for building soil organic matter and conserving water; application of organics to mulch for erosion control;  
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Efforts to Reduce Greenhouse Gases
The measures below include some required and new potential measures to help achieve the State’s 2030 

forward with the goals of the waste management sector and achieve the 2030 target, certain actions are 

Ongoing and Proposed Measures
• 
•  

• 
• 
•  

 
 
 

 waste sector, State government, and local governments have made in achieving these goals.
• CEC will develop recommendations for the development and use of renewable gas as part  

 

Potential Additional or Supporting Actions

achieve its long-term climate goals.

•  

• Working with residents and producers to reduce the volume of waste generated overall  

•  
221 222 223  

 

•  
 

 

•  
 guidance documents to assist in environmental review and CEQA for new facilities.
• Providing incentives for expanded and new facilities to handle  

• Providing incentives to develop and expand food rescue programs to  

•  

• Supporting existing and new clean technologies and markets for excess  

• Supporting the development of transportation fuel production at  
 digestion facilities to generate renewable transportation fuels.

221
222
223
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•  

•  
 plants that have digesters to process food waste.
• Working with local entities to provide a supportive framework to advance  

•  

• Supporting research on digestate characterization and end products.

Water

Water is essential to all life, and is vital to our overall health and well-being. A reliable, clean, and abundant 

of Sacramento, through storing and moving water when and where it is needed.

 

224

2030225 

treatment, groundwater remediation, and brackish and seawater desalination.226

224  
 
225 
226  

 
 .

 Ibid
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229

ignoring end-use factors.230

a framework for helping achieve GHG emissions reductions in this sector.

water” bill, should take precedence over achieving GHG emissions reductions from water sector activities 

the right to safe, clean, affordable, and accessible water adequate for human consumption, cooking, and 

depending on the source of the water, treatment requirements, and location of the end user.

Looking to the Future

Goals
• Develop and support more reliable water supplies for people, agriculture, and the  

 

•  
 through greater water conservation, drought tolerant landscaping, stormwater capture, water  

•  

• 
•  
 groundwater supplies through integrated strategies that reduce GHG emissions while  

 

Cross-Sector Interactions

require an integrated approach to managing the resources in these sectors.

equipment at power plants to cleaning solar photovoltaic panels. In 2003, CEC adopted a water conservation 

229  
 

 downstream emissions.
230  
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pressurizing water for irrigation; and wastewater collection, treatment, and disposal.

interacts with the natural and working lands, agricultural, waste management, and transportation sectors. 

California are irrigated.231

operations, and other on-farm needs. Altogether, agriculture uses about 40 percent of the State’s managed 
232

233 The water sector is also essential to 

to clean and reliable sources of drinking water. Climate change threatens to impact our water supplies, for 

Efforts to Reduce Greenhouse Gases
The measures below include some required and new potential measures to help achieve the State’s 2030 

measures to achieve the 2030 target; these are listed as supporting actions.

Ongoing and Proposed Measures
•  

 
 more statewide water conservation than existing targets (the existing State law requires  

 
 

 for indoor use, outdoor irrigation, commercial, industrial, and institutional water use.
• SWRCB will develop long-term water conservation regulation, and  

•  

• DWR and CDFA will update existing requirements for agricultural water  

231 Hanson, Blaine. No date. Irrigation of Agricultural Crops in California. PowerPoint. Department of Land, Air and Water Resources  
www.arb.ca.gov/fuels/lcfs/workgroups/lcfssustain/hanson.pdf

232  
 

 or considered irrecoverable.”
233  
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• 
•  

 

•  
 

•  

• As described in its Climate Action Plan, DWR will continue to increase the  

Potential Additional or Supporting Actions

achieve its long-term climate goals.

•  
 

 

•  
 

•  
 

• Determining opportunities to support co-digestion of food-related waste  
 streams at wastewater treatment plants.
•  

• Support compact development and land use patterns, and associated conservation  
 and management strategies for natural and working lands that reduce per capita water  
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Meeting, and exceeding, our mandated GHG reduction goals in 2020 and through 2030 requires building 

actions at the local level–among governments, small businesses, schools, and individual households. 

alternatives in the marketplace–to drive business development and consumer adoption.

Ongoing Engagement with Environmental  
Justice Communities

234 which 

them off of each other.

CARB understands that in addition to our programs to address climate change and reduce emissions of 
GHGs, more needs to be done to reduce exposure to toxic air and criteria pollutants and improve the 

substantive discussions with EJ stakeholders, gathering their input and providing adequate time for review 
before matters are taken to the Board for decision.

234 www.arb.ca.gov/ch/programs/ej/ejpolicies.pdf

Chapter 5

ACHIEVING SUCCESS
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monitoring, research, and enforcement.

• Transparency: CARB must improve communication and engagement with environmental  
 

 

• Integration:  
 programs must complement each other. To that end, CARB will endeavor to break down  

 
 Focused resources in individual communities can accelerate reduction in emissions, proliferation of  

 
 improving public health.
• Monitoring:  
 role in collecting their own data and adding to the coverage of other air monitoring  

 
 

 
 

 residents of disadvantaged communities. CARB will continue to build partnerships with  

• Research: CARB’s research agenda is core to achieving its mission. To ensure that the research  
 

 

• Enforcement:  
 

 
 to ensure emissions of toxic and criteria pollutants in these communities are as low as possible.

Enabling Local Action

Local governments are essential partners in achieving California’s goals to reduce GHG emissions. Local 
governments can implement GHG emissions reduction strategies to address local conditions and issues 

development patterns that bring people and destinations closer together in more mixed-use, compact 
communities that facilitate walking, biking, and use of transit. Local governments can also incentivize 

complement statewide measures and are critical to supporting the State’s efforts to reduce emissions. Local 

regarding ongoing and proposed actions to reduce GHGs within their region.
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,235

•  
 

 
 local plans, such as general plans, have emissions reduction measures incorporated as well  

236

• Over one hundred California local governments have developed emissions  
 reduction targets that, if achieved, would result in annual reductions  
 that total 45 MMTCO2 2

MPOs must prepare SCSs as part of their regional transportation plan to meet regional GHG reduction 

transportation strategies that allow regions to meet their GHG emissions reductions targets.

• CoolCalifornia.org is an informational website that provides resources that assist local governments,  
 small businesses, schools, and households to reduce GHG emissions. The local government webpage  
 includes carbon calculators, a climate planning resource guide, a Funding Wizard that outlines grant  

 
 climate action plan development, and tracking tool developed through  

 

• 239 provides guidance for climate action plans and  

235  
 californiaseec.org/wp-content/uploads/2016/10/State-of-Local-Climate-Action-California-2016_Screen.pdf
236  
 

 These reductions include reductions from both state and local measures.
 
 

www.caleemod.com/  
valleyair.org/grants/  

 
 grants-bids/funding  
 .
239 http://opr.ca.gov/planning/general-plan/

To engage communities in efforts to reduce GHG emissions, 

CoolCalifornia Challenge. It is a competition among California 
cities to reduce their carbon footprints and build more vibrant and 
sustainable communities. Three challenges have been completed. 

actions, equivalent to emissions from more than 1,000 cars or from 
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•  
 

 emissions reduction strategies and addressing the impacts of climate change.
•  

 
 emission inventories, planned GHG reduction targets and strategies, and other climate action details  

 
 

 
 pursuing GHG reduction strategies and goals. This database and map will be featured  
 on the CoolCalifornia.org
• Additional information on local government activities is available on  
 Cal-Adapt (www.cal-adapt.org www.opr.ca.gov

supported local government efforts to reduce emissions, including, for example, the Affordable Housing and 

planning grants awarded under the Transformative Climate Communities program.

Climate Action through Local Planning and Permitting

their efforts to reduce GHG emissions, the following guidance is provided. This guidance should be used 
240 While this 

as a directive or mandate to local governments.

Recommended Local Plan-Level Greenhouse Gas Emissions Reduction Goals
CARB recommends statewide targets of no more than six metric tons CO2

than two metric tons CO2
241 The statewide per capita targets account for all emissions 

242 The statewide per capita targets are also consistent with Executive Order S-3-05, 

243,244

2

is also consistent with the Paris Agreement, which sets out a global action plan to put the world on track to 
245

240 http://opr.ca.gov/planning/general-plan/ . 
241  

242  
 of Finance.
243 http://under2mou.org/ under2mou.org/wp-content/uploads/2015/05/ 
 California-appendix-English.pdf and under2mou.org/wp-content/uploads/2015/05/California-Signature-Page.pdf.
244  

245 unfccc.int/paris_agreement/items/9485.php 
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reduction goals should be expressed in mass emissions, per capita emissions, and service population 

GHG emissions target. Since the statewide per capita targets are based on the statewide GHG emissions 

evidence-based local per capita246

consistent with the framework used to develop the statewide per capita targets. The resulting GHG emissions 

and Reporting of Greenhouse Gas Emissions,”

plans should also include the carbon sequestration values associated with natural and working lands, and 

249 Examples of plan-level GHG reduction actions that could 

develop GHG emissions inventories and reduction plans tied to general plans can be found in OPR’s General 
Plan Guidelines and at CoolCalifornia.org.

These local government recommendations are based on the recognition that California must accommodate 
population and economic growth in a far more sustainable manner than in the past. While state-level 

environment and its associated GHG emissions. Greenhouse gas emissions reduction strategies in Climate 

achieve the near-term 2020 target, but longer-term targets cannot be achieved without land use decisions 

emissions associated with transportation, water use, wastewater treatment, waste generation and treatment, 

246
www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm

 http://icleiusa.org/publications/us-community-protocol/
249 www.arb.ca.gov/cc/pillars/pillars.htm 
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While the State can do more to accelerate and incentivize these local decisions, local actions that reduce VMT 

Through developing the Scoping Plan, CARB staff is more convinced than ever that, in addition to achieving 

what is needed to meet the State’s 2030 and 2050 goals. In its evaluation of the role of the transportation 

and affordable public transportation and active transportation opportunities. It is important that VMT 

250

251 The Court also 
recognized that GHG determinations in CEQA should be consistent with the statewide Scoping Plan goals, 

on meeting the State’s longer term post-2020 goals.252 The recommendation above that local governments 
develop local goals tied to the statewide per capita goals of six metric tons CO2

two metric tons CO2

Production based inventories and emissions reduction programs are appropriate for local communities 

climate change. For additional information, see the OPR General Plan Guidelines.253

Project-Level Greenhouse Gas Emissions Reduction Actions and Thresholds

feasible, to minimize GHG emissions. Achieving no net additional increase in GHG emissions, resulting in 

the Governor under AB 900, the Jobs and Economic Improvement through Environmental Leadership Act 

 254 Another example is the Newhall 

250
251
252 Id. at pp. 223–224. 
253 http://opr.ca.gov/planning/general-plan/.
254  
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255 in which the 

environmental impact of climate change under CEQA. Lead agencies have the discretion to develop 

this Scoping Plan, the State’s long-term GHG goals, and climate change science.256

design options that reduce VMT, promote transit oriented development, promote street design policies that 

livable, transit-connected communities, and conservation of agricultural and other lands. Accommodating 

 GHGs can be further reduced 

approaches.  Further, the State’s understanding of transportation impacts continues to evolve. The CEQA 

thresholds, and includes examples of VMT mitigation under CEQA.259

255 
256  

 
 a concept of minimum performance based standards. Some districts built upon that work to develop thresholds. For example,  

2  

2  
 and a 1,100 MTCO2  

 
 

 
 from Greenhouse Gas Mitigation Measures, August, 2010.
259 



103

Implementing the Scoping Plan

This Scoping Plan outlines the regulations, programs, and other mechanisms needed to reduce GHG 

the Scoping Plan. CARB and other State agencies will develop regulations in accordance with established 

achieve the 2030 target.

TABLE 17: CLIMATE CHANGE POLICIES AND MEASURES

Recommended Action Lead Agency

•  
 
•  

  
 
•  

 above measures and other actions as modeled in IRPs to meet GHG emissions  
  
 owned utilities meet GHG emissions reductions planning targets through a  
 combination of measures as described in IRPs. 

• 
• 
•  

 Clean Cars regulations.
• 
•  

  
  
  
 X standard.
• X or cleaner  

  
  
  
 
•  

 Sustainable Communities Strategies; forthcoming statewide implementation of  
  
  
 for Discussion.”

CARB, CalSTA, SGC, CalTrans
CEC, OPR, Local agencies

CARB

•  
 competitiveness of transit and active transportation modes (e.g. via guideline  
 

CalSTA and SGC, OPR, CARB, GoBiz, 
IBank, DOF, CTC, Caltrans

CARB



104

Recommended Action Lead Agency

• 
•  

 operation and maximize both zero and near-zero emission freight vehicles and  
 

CalSTA, CalEPA, CNRA, CARB, 
CalTrans, CEC, GoBiz

CARB

• 
• 50 percent reduction in black carbon emissions below 2013 levels.

Local air districts

Local air districts

Implement the post-2020 Cap-and-Trade Program with declining annual caps. CARB

• Protect land from conversion through conservation easements and other incentives.
• Increase the long-term resilience of carbon storage in the land base and enhance  

 
•  

 natural and built environments
• 

CNRA and departments within, CDFA, 
CalEPA, CARB

Establish a carbon accounting framework for natural and working lands as described in SB 
CARB

Implement Forest Carbon Plan
CNRA, CAL FIRE, CalEPA and 
departments within

all sectors.

A Comprehensive Approach to Support Climate Action

development, targeted incentives, and education and outreach.

Regulations and Programmatic Development
Our decade of climate leadership has demonstrated that developing mitigation strategies through a public 

Plan, State agencies will continue to develop and implement new and existing programs, as described herein. 

staff in meetings and workshops, and formal interaction at Board meetings, Commission business meetings, 

measures, and other factors before presenting them for consideration and adoption.

Further, to achieve cost-effective GHG reductions, California State agencies must consider the environmental 
impact of small businesses and provide mechanisms to assist businesses as GHG reduction measures are 
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implemented. CARB provides resources and tips for small businesses to prevent pollution, minimize waste, 
CoolCalifornia.org

implement the measures recommended in the Scoping Plan, or including in the regulations the use of market-

undergone the aforementioned screenings and meet the requirements established in California Health and 

Incentive Programs
Financial incentives and direct funding are critical components of the State’s climate framework. In particular, 

sources, and technologies. Although California has a number of existing incentive programs, available 

investment in low income and disadvantaged communities.

The State will need to continue to coordinate and utilize funding sources, such as the Greenhouse Gas 

Public Education and Outreach Efforts
California State agencies are committed to meaningful opportunities for public input and effective 
engagement with stakeholders and the public through the development of the Scoping Plan, and as 
measures are implemented through workshops, other meetings, and through the formal rulemaking process. 

as CoolCalifornia.org.
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Conclusion

water and improve the environment. But, climate change poses a challenge of unprecedented proportions 

Sierra or in the desert areas.

feeling, and will continue to feel, the impacts of climate change. Californians want to see continued effective 

low-carbon and cleaner transit, to more walkable streets and the development of vibrant urban communities.

fossil fuels to cleaner, electric cars that will, in some cases, even drive themselves. Freight will be moved 

In addition to reducing GHGs, these efforts will slash pollution now created from using gasoline and diesel 

continued investment of proceeds from the Cap-and-Trade Program in these same communities, we can 

in our state who need them the most.

of thinking or conventional solutions. As Governor Brown has recognized, meeting these challenges will require 

recognize the danger of climate change. It has also demonstrated that developing mitigation strategies through 
a public process where all stakeholders have a voice leads to effective actions that address climate change while 

EDUCATION AND ENVIRONMENT INITIATIVE

have developed an environmental curriculum that is being taught in more 
than half of California’s school districts. The 
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ABBREVIATIONS

AB

AC air conditioning

AEO

AHSC Affordable Housing and Sustainable Communities

ARFVTP

BARCT

BAU business-as-usual

BC British Columbia

BEV

CARB California Air Resources Board

CAISO

CalEPA

CALGreen California Green Building Standards

CalPERS

CalSTA

CalSTRS

CAP Climate Action Plan

CARE

CDFA California Department of Food and Agriculture

CDPH California Department of Public Health

CEC

CEQA

CFT

CH4
Methane

CI

CNRA

CO2
carbon dioxide

CO2e carbon dioxide equivalent

COPD

CPUC

CSI California Solar Initiative

dge diesel gallon equivalent

DWR California Department of Water Resources

EA

EEI Education and Environment Initiative

EIR Environmental Impact Report

EJAC
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EO Executive Order

EPIC Electric Program Investment Charge Program

F-gases

FCEV Fuel-cell electric vehicle

FERA

GCF Governors’ Climate and Forests Task Force

GDP gross domestic product

GGRF Greenhouse Gas Reduction Fund

GHG greenhouse gas

GoBiz

GWP global warming potential

HCD

HFC

HVAC heating, ventilation and air conditioning

ICAP International Carbon Action Partnership

IEPR

IOU

IPCC

IRP integrated resource plan

IWG

LCFS Low Carbon Fuel Standard

LCTOP Low Carbon Transit Operations Program

LDV

LED light-emitting diode

LIWP Low-Income Weatherization Program

LOS level of service

MMTCO2e million metric tons of carbon dioxide equivalent

MOU memorandum of understanding

MPO metropolitan planning organization

MRR

MTCO2
metric tons of carbon dioxide

MW Megawatt

N2O nitrous oxide

NAICS

NEM

NF3

NOX
nitrogen oxide

NZE near-zero emission

OEHHA

OPR
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PEV plug-in electric vehicle

PHEV

PFC

PM particulate matter

PM2.5

PMR Partnership for Market Readiness

REMI Regional Economic Models, Inc.

RES-BCT

RNG renewable natural gas

RPS renewable portfolio standard

RTP regional transportation plan

SB Senate bill

SCS Sustainable Communities Strategies

SC-CO2
social cost of carbon

SF6

SGC Strategic Growth Council

SGIP Self-Generation Incentive Program

SLCP Short-lived climate pollutant

SWRCB State Water Resources Control Board

TBD to be determined

TCU

TIRCP

UCLA

UHI urban heat island

UIC

UNFCCC

USDA

U.S. EPA

VMT vehicle miles traveled

WWTP waste water treatment plant

ZE zero emission

ZEV zero emission vehicles
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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
18% carbon intensity reduction

California’s 2030 Vision

NATURAL & 
WORKING 
LANDS 
RESTORATION
15-20 million metric 
tons of reductions

SUSTAINABLE 
FREIGHT
Transitioning to zero 
emissions everywhere 
feasible, and near-zero 
emissions with renewable 
fuels everywhere else

CAP-AND-TRADE
Firm limit on 80% of emissions


