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Greenhouse Gas Emission Reductions  

There is growing international recognition that greenhouse gas emissions are changing the 

climate with wide-ranging impacts. California is vulnerable to a variety of climatic changes, 

including changes in temperature and precipitation patterns, extreme events (including wildfire, 

inland and coastal flooding, and heat waves), and sea-level rise.1 Higher temperatures are likely 

to exacerbate future droughts like the one California experienced from fall 2011 to fall 2015 and 

to increase wildfire risk. More than 100 million drought-stressed trees died as result of bark beetle 

infestation since 2010. Five of the deadliest, seven of the most destructive (in terms of structures 

destroyed), and four of the largest wildfires in California’s history occurred in 2017 and 2018 

alone, with some fires making the top 20 list in more than one category. The 2018 Camp Fire in 

Butte County was by far the deadliest and most destructive in California’s history, killing 86 

people and destroying about 18,800 structures, almost 14,000 of which were residences.2  

Figure 1 shows the 20 largest, deadliest, and most destructive California wildfires since 1929, 

clearly indicating the increasing toll from wildfires.   

Figure 1: The Largest, Most Destructive, and Deadliest California Wildfires in the Last Century 

 
 Source: California Energy Commission using data from  http://cdfdata.fire.ca.gov/incidents/incidents_statsevents dated 12/12/2018.  

                                                           
1 Summary information available at http://www.climateassessment.ca.gov/state/docs/20180827-
StatewideSummary.pdf.  For more complete information on the California’s Fourth Climate Change Assessment please 
go to http://www.climateassessment.ca.gov/. 

2 California Department of Forestry and Fire Protection (CAL FIRE), Camp Fire Incident Report, Updated 12/14/2018. 

http://cdfdata.fire.ca.gov/incidents/incidents_statsevents
http://www.climateassessment.ca.gov/state/docs/20180827-StatewideSummary.pdf
http://www.climateassessment.ca.gov/state/docs/20180827-StatewideSummary.pdf
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While Californians are becoming acutely aware of climate change, the state generates only about 

1 percent of global emissions; reducing California’s greenhouse gas emissions will not be enough 

to solve climate change. Figure 2 shows the relative contribution of California and various nations 

with which California has entered international agreements to address climate change. (Although 

not included in Figure 2, California has also entered agreements with leaders from France, 

Malaysia, Norway, Peru, Scotland, South Korea, and Sweden.)3  

 

 Figure 2: California Represents About 1 Percent of Global Carbon Dioxide Emissions in 2016  

 
Source: California Energy Commission using data from http://www.globalcarbonatlas.org 

Note: MMTCO2e is million metric tonnes (1,000 kg or 2,204.6 lbs.) of CO2 equivalent. U.S. emissions include emissions from 
California. 
 

Global carbon dioxide emissions from the combustion of fossil fuels remained essentially flat from 

2014 to 2016 but 2017 emissions were about 1.3 percent higher than in 2016. Preliminary 

estimation for 2018 suggests that carbon dioxide emissions will be more than 2 percent higher 

than what were emitted in 2017.4  

                                                           
3 http://www.climatechange.ca.gov/climate_action_team/partnerships.html. 

4 Quéré et al., 2018, Global Carbon Budget 2018, Earth Syst. Sci. Data. 10. 2141-2194.  

https://www.gov.ca.gov/news.php?id=19737
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Figure 3 shows the growth in greenhouse gas emissions for various countries since 1990 and 

demonstrates the dominant role that China is playing in determining the global emission trends. 

China is now the largest source of carbon dioxide emissions in the world, followed by the United 

States.  

Speaking in Beijing in 2013, Governor Edmund G. Brown Jr. called for unified action to combat 

climate change:  

“We’re in one world. We’ve got one big problem and we all have to work on it. And what’s 

beautiful and exciting about climate change is no one group can solve the problem—not 

the United States, not California, not Japan, not China—we all have to do it,” said 

Governor Brown in remarks at Tsinghua University. “This is a great unifier. This is an 

imperative where human beings could collaborate.”5 

Figure 3: Global Carbon Dioxide Emission Trend: 1990–2016 

 
Source: California Energy Commission staff using data from the Global Carbon Atlas   http://globalcarbonatlas.org/en/CO2-emissions  

Governor Brown and the Chinese Minister of Science and Technology signed an agreement in 

2017 to cooperate on research, innovation, and investment to develop low-carbon energy 

technologies via the California-China Clean Technology Partnership.6 California was also active 

at the 2015 United Nations Climate Change Conference in Paris, convened to develop an 

                                                           
5 https://www.gov.ca.gov/news.php?id=17992. 

6 https://www.gov.ca.gov/news.php?id=19832. 
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agreement among nations to sufficiently reduce greenhouse gas emissions to avoid catastrophic 

climate change. On December 12, 2015, nearly 200 nations reached an agreement to commit to 

lowering greenhouse gas emissions to avoid a 2 degrees Celsius (3.6 degrees Fahrenheit) 

increase in global average temperature above preindustrial levels and efforts toward a 1.5 degree 

Celsius goal.7 The Paris Agreement entered into force on November 4, 2016, 30 days after 

ratification of emission reductions by at least 55 parties to the convention representing at least 55 

percent of the global greenhouse gas emissions. This means that the emission reduction targets 

are legally recognized for those countries 

that sign and ratify the agreement. An 

October 2018 report by the 

Intergovernmental Panel on Climate 

Change (IPCC) summarizes findings 

about potential impacts of compliance 

with the Paris Agreement. The findings 

are sobering and show that even if the 

average global temperature increase is 

limited to 1.5 ºC above preindustrial 

levels, the impacts will be severe but less 

catastrophic than for higher 

temperatures.8  

The announcement of President Donald 

Trump’s intent to withdraw the United 

States from the Paris Agreement has met 

with resolve from local, state, and private 

entities to work toward deep reduction of 

greenhouse gas emissions in accord with 

the agreement. Under the leadership of 

Governor Brown, in September 2018 

representatives from international 

leaders, regions, states, cities, and local 

actors gathered in San Francisco to 

participate in the Global Climate Action 

Summit. (See sidebar.) The summit 

included the release of Fulfilling 

America’s Pledge,9 identifying 10 broad 

                                                           
7 United Nations Framework Convention on Climate Change, Adoption of the Paris Agreement, December 12, 2015, 
http://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf. 

8 IPCC, Global Warming of 1.5º C, October 2018, http://www.ipcc.ch/report/sr15/. 

9 America’s Pledge Initiative on Climate (2018) “Fulfilling America’s Pledge: How States, Cities, and Business Are 
Leading the United States to a Low-Carbon Future.” Available at: www.americaspledge.com. 

Global Climate Action Summit 

Governor Brown spearheaded the Global Climate Action Summit to 

step up the momentum of the Paris Agreement to limit global 

warming to well below 2 degrees Celsius. The summit resulted in a 

call to action for more ambitious commitments to address climate 

change ahead of 2020, the year that global greenhouse gas 

emissions must begin to fall sharply to avoid the worst impacts of 

climate change.  Held in September 2018 in San Francisco, the 

summit brought together over 5,000 participants from 103 countries 

and resulted in more than 500 new commitments for a climate-safe 

future for all, including: 

 Over 100 mayors, state and regional leaders, and CEOs 
have committed to becoming carbon neutral by 2050 in 
accord with the Paris Agreement. 

 488 businesses will set science-based targets to ensure 
that they help advance the climate solution. 

 More than 60 CEOs, state and regional leaders and 
mayors are committed to delivering a 100 percent zero 
emission transportation fuel by 2030.  

 38 cities, major businesses, state and regional 
governments have committed to net-zero carbon 
buildings. 

 More than 100 indigenous groups, state and local 
governments, and businesses launched a forest, food, 
and land-focused coalition to deliver 30 percent of climate 
solutions needed by 2030. 

 Nearly 400 investors, with $32 trillion under management, 
committed to increase their low-carbon investments by 50 
percent by 2020 which is equivalent to about $6.2 billion. 

Source: https://www.globalclimateactionsummit.org/call-to-action/  

 

https://treaties.un.org/doc/Publication/CN/2016/CN.735.2016-Eng.pdf
http://unfccc.int/resource/docs/2015/cop21/eng/l09r01.pdf
https://www.globalclimateactionsummit.org/call-to-action/
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opportunities to reduce greenhouse gas emissions to comply with the U.S. commitments under 

the Paris Agreement. 

Governor Brown also worked to advance global 

action by spearheading the Subnational Global 

Climate Leadership Memorandum of 

Understanding (the “Under2 MOU”), a 

commitment by cities, states, and countries to 

help limit the rise in global average temperature 

to below 2 degrees Celsius. Signatories agree 

to reduce greenhouse gas emissions 80 to 95 

percent below 1990 levels by 2050 or achieve a 

per capita annual emissions target of less than 2 

metric tons by 2050. Collectively, 220 

governments representing 43 countries, 1.3 

billion people, and about 43 percent of the 

global economy have signed or endorsed the 

Under2 MOU as of November 2018. See 

http://under2mou.org/ for the latest statistics as 

they grow frequently. 

Strong, near-term action to cut greenhouse gas 

emissions is critical. California continues to spur 

action to address climate change and share its successes and approach with others. 

Despite these efforts, much more action is needed. In November 2018, The U.S. Global Change 

Research Program published a report on the impacts, risks, and adaptation of climate change in 

the United States. A key finding of the report is the need to expand climate adaptation and 

greenhouse gas reduction efforts: “Communities, governments, and businesses are working to 

reduce risks from and costs associated with climate change by taking action to lower greenhouse 

gas emissions and implement adaptation strategies. While mitigation and adaptation efforts have 

expanded substantially in the last four years, they do not yet approach the scale considered 

necessary to avoid substantial damages to the economy, environment, and human health over 

the coming decades.”10 

                                                           
10 Reidmiller, D.R., C.W. Avery, D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.), 
2018: Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume II, U.S. 
Global Change Research Program, Washington, DC, USA, 1515 pp. doi: 10.7930/NCA4.2018. 

 

California’s Fourth Climate Change Assessment. 

On August 27, 2018, the Governor’s Office of Planning and 

Research, the California Natural Resources Agency, and the 

Energy Commission released California’s Fourth Climate Change 

Assessment. The compilation of original climate research on 

climate change impacts will help the state prepare for a future 

punctuated by severe wildfires, more frequent and longer droughts, 

reduced snow pack, rising sea levels, increased flooding, coastal 

erosion, and extreme heat. The research translates global models 

into scaled-down, regionally relevant reports to fill information gaps 

and support decisions at the local, regional, and state levels. 

California’s Fourth Climate Change Assessment underscores the 

need to acknowledge that the climate is changing now and that 

actions are needed now to adapt and safeguard communities from 

these climate challenges, particularly vulnerable populations that 

will be disproportionately affected. 

Source: http://www.climateassessment.ca.gov/ 

 

http://under2mou.org/
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California’s Greenhouse Gas Reduction 

Requirements 

On September 8, 2016, Governor Brown took an 

important step in the state’s commitment to reduce 

greenhouse gases by signing Senate Bill 32 

(Pavley, Chapter 249, Statutes of 2016) (SB 32). 

This bill put into law a statewide goal to reduce 

greenhouse gas emissions 40 percent below 1990 

levels by 2030. A companion bill, Assembly Bill 197 

(Garcia, Chapter 250, Statutes of 2016) (AB 197), 

assures that the state’s implementation of its 

climate change policies is transparent and 

equitable, with the benefits reaching disadvantaged 

communities.  

These bills were enacted 10 years after the 

California Global Warming Solutions Act of 2006 

(Assembly Bill 32, Núñez, Chapter 488, Statues of 

2006), the landmark legislation to reduce statewide 

greenhouse gas emissions to 1990 levels by 2020. 

California is well on its way to meeting the 2020 

target, but the new 2030 requirement is more 

ambitious.  

In 2018, Governor Brown issued Executive Order 

B-55-18 to set a statewide goal to achieve carbon 

neutrality by 2045 and negative greenhouse gas 

emissions afterward. California’s carbon neutrality 

goal is consistent with the Paris Agreement and the 

IPCC findings on emission reductions needed to 

avoid catastrophic climate change.  

The Governor and Legislature have allocated more 

than $6 billion from the Greenhouse Gas Reduction 

Fund since 2014 to help achieve the state’s climate 

goals.  The funding distributes proceeds from 

California’s Cap-and-Trade Program to reduce 

greenhouse gas emissions through programs that 

benefit disadvantaged communities, advance clean 

transportation, protect the natural environment, and 

reduce short-lived climate pollutant emissions. 

Governor Brown’s Pillars for Reducing Greenhouse 

Gas Emissions and Legislative Action 

In his 2015 inaugural speech, Governor Brown set the 

following goals for 2030: 

 Increase from one-third to 50 percent electricity 

derived from renewable sources. 

 Reduce today's petroleum use in cars and trucks 

by up to 50 percent. 

 Double the efficiency of existing buildings and 

make heating fuels cleaner. 

 Reduce the relentless release of methane, black 

carbon, and other potent pollutants across 

industries.  

 Manage farm and rangelands, forests, and 

wetlands so they can store carbon. 

These goals are aimed at reducing the biggest sources of 

greenhouse gases in California, as well better managing the 

state’s natural resources that capture carbon emissions. 

Senate Bill 350 (De León, Chapter 547, Statutes of 2015) 

codified the Governor’s 2030 goals for energy efficiency and 

renewable electricity, while encouraging transportation 

electrification.  

In 2016, Senate Bill 1383 (Lara, Chapter 395, Statutes of 

2016) set a goal that California reduce methane and 

hydrofluorocarbon (HFC) refrigerants to 40 percent below 

2013 levels by 2030. 

In 2018, Senate Bill 100 (De León, Chapter 312, Statues of 

2018) increases the 2030 Renewables Portfolio Standard 

target from 50 percent to 60 percent and sets a planning 

target of 100 percent zero-carbon electricity resources by 

2045. 

Assembly Bill 3232 (Friedman, Chapter 373, Statutes of 

2018), directs the Energy Commission to develop a statewide 

plan by 2021 to reduce greenhouse gas emissions from 

buildings 40 percent below 1990 levels by 2030. Senate Bill 

1477 (Stern, Chapter 378, Statutes of 2018) requires the 

California Public Utilities Commission, in consultation with the 

Energy Commission, to create an incentive program using 

$50 million of gas corporation cap-and-trade revenues 

annually to advance greenhouse gas emissions-reducing 

technologies in buildings. 
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Seventeen state agencies have already distributed $2 billion to projects that are completed or 

underway.11 

California’s Economy Grew While Its Greenhouse Gas Emissions Went Down 

Figure 4 plots California’s greenhouse gas reduction targets for 2020 and 2030 against historical 

greenhouse gas emissions along with the gross state product adjusted to 2009 U.S. dollars. 

Figure 4 shows that California has been able to grow its economy while reducing emissions. This 

figure also shows that in 2016 California was able to bring its emissions to 1990 levels four years 

ahead of what is mandated by law.  

Figure 4: California's Path to Progress to Meet Climate Goals 

Source: California Energy Commission using data from the California Air Resources Board’s (CARB) 2000-2016 inventory 

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

Note: Not shown is California’s 2050 goal to reduce greenhouse gas emissions 80 percent below 1990 levels by 2050 as set in 
Executive Order B-30-15. 

Figure 5 shows that California’s greenhouse gas emissions per person have declined about 23 

percent from 2001 to 2016. The state’s carbon intensity (carbon pollution per million dollars of 

                                                           
11 2018 Annual Report. http://www.caclimateinvestments.ca.gov/annual-
report/?utm_medium=email&utm_source=govdelivery.  
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California gross domestic product, GDP) has declined 38 percent over the same period. 

Meanwhile, California’s GDP has grown 41 percent since from 2001 to 2016. 

Figure 5: California Has Reduced Its Greenhouse Gas Emissions  
While Its Population and Economy Have Grown 

 

Source: CARB. California Greenhouse Gas Emissions for 2000 to 2016–Trends of Emissions and Other Indicators. 

https://www.arb.ca.gov/cc/inventory/pubs/reports/2000_2015/ghg_inventory_trends_00-15.pdf. 

 

Greenhouse Gas Emission Sources 

Figure 6 shows greenhouse gas emissions from each economic sector, including electricity 

sector emissions, by end use. Transportation is the largest source of greenhouse gas emissions 

in California, accounting for about 40.6 percent in 2016 (the most recent data available) and more 

than 50 percent when including emissions from refineries. The industrial sector, 25.8 percent, 

includes oil refinery emissions for transportation fuel.12 Although not shown as a discrete category 

in Figure 6, electricity consumed in California (including electricity generated out-of-state to serve 

California) accounts for about 16 percent of the state’s greenhouse gas emissions. (In Figure 6, 

emissions associated with electricity consumption are prorated to the end-use sectors.) 

Transforming California’s transportation system away from gasoline to zero-emission and near-

                                                           
12 Figure 6 includes energy and non-energy-related emissions from the agricultural and industrial sectors. 
Examples of non-energy-related greenhouse gas emissions from these sectors include nitrous oxide from nitrogen-
based fertilizers and carbon dioxide from cement production. 
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zero-emission vehicles (ZEVs) that run on low-carbon electricity from batteries or hydrogen fuel 

cells is fundamental to California’s efforts to reduce greenhouse gas emissions.  

Figure 6: California’s 2016 Greenhouse Gas Emissions by End Use 

 

 

Source: California Energy Commission using data from the CARB’s Greenhouse Gas Emissions Inventory – 2018 Edition and 2016 
energy consumption data from the Energy Commission’s California Energy Demand 2018-2028, Revised Electricity Forecast  

 

Reducing emissions from California’s building stock is another key policy. As shown in Figure 6, 

commercial and residential energy use collectively account for about 24.5 percent of statewide 

greenhouse gas emissions and represent energy use in existing buildings. Emissions from 

buildings in the residential and commercial sectors include both fossil fuel consumed on-site (for 

example, gas or propane for heating) and electricity consumption (for example, for lighting, 

appliances, and cooling).  

To achieve its climate goals, the state must work toward zero-emission buildings (also referred to 

as decarbonized buildings). A central strategy for achieving zero-emission buildings is through 

electrification – the substitution of natural gas appliances with highly efficient electric appliances 

when constructing new buildings, retrofitting existing buildings, or replacing appliances. Improving 

the efficiency of existing buildings is an important and necessary part of this strategy to meet the 

SB 350 goal to double energy efficiency savings by 2030. See the Tracking Progress pages on 
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Forestry
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“Zero-Emission Vehicles and Infrastructure,” “Renewable Energy,” and “Energy Efficiency” for 

more information.13 

Although California’s greenhouse gas emissions are primarily (about 82 percent)14 carbon dioxide 

(CO2), Figure 7 includes short-lived climate pollutants (SLCP), powerful climate forcers that 

remain in the atmosphere for a much shorter time than climate pollutants such as CO2. SLCP 

include methane, black carbon (soot), and fluorinated gases. The relative potency of these 

climate pollutants to heat the atmosphere can be tens to thousands of times greater than CO2 

and are estimated to account for about 40 percent of climate forcing from anthropogenic pollution 

(pollution associated with human activities).15 The California Air Resources Board (CARB) is 

working to reduce SLCP emissions to make an immediate beneficial impact on climate change.16 

Further, Senate Bill 1383 requires CARB  to develop a strategy to reduce SLCP emissions below 

2013 levels by 2030 by cutting:  

 Methane emissions by 40 percent. 

 Hydrofluorocarbon gases by 40 percent. 

 Anthropogenic black carbon by 50 percent.  

Figure 7 on the next page shows the relative contribution of SLCP and CO2. 

 

 

 

 

 

 

 

 

 

                                                           
13 Also see Chapters 1 and 2 of the 2018 Integrated Energy Policy Report Update for more information. California 
Energy Commission staff. 2018. Draft 2018 Integrated Energy Policy Report Update. California Energy Commission. 
Publication Number: 100-2018-001-V2-CMD. 

14 The 82 percent estimate includes an accounting for black carbon, which is not part of the CARB's Greenhouse Gas 
Emissions Inventory – 2016 Edition. If black carbon is not included, CO2 accounts for about 84 percent of the state's 
greenhouse gases. 

15 Climate forcing refers to the difference between energy that Earth receives from the sun and the amount of energy 
radiated back into space. Man-made climate forcing is the additional energy that is retained in the Earth’s atmosphere, 
oceans, and land due to the presence of greenhouse gases and aerosols in the atmosphere, as well as changes in 
land surface reflectivity. 

16 California Air Resources Board, Revised Proposed Short-Lived Climate Pollutant Reduction Strategy, November 

2016, http://www.arb.ca.gov/cc/shortlived/shortlived.htm.  

http://www.arb.ca.gov/cc/shortlived/shortlived.htm
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Figure 7: Relative Contribution of Various Greenhouse Gases in California  

 
Source: California Energy Commission staff using data from CARB’s Greenhouse Gas Emissions Inventory – 2018 Edition (available 
at https://www.arb.ca.gov/cc/inventory/data/data.htm ) 
Note: 2015 data shown with the exception of black carbon for which 2013 are the most recent data available. 

 

Methane accounts for about 9 percent of the state’s overall greenhouse gas emissions. Figure 8 

on the next page shows the sources and relative magnitude of methane emissions. Enteric 

fermentation17 and manure from dairy cows and steer are the largest sources, accounting for 

about 55 percent of methane emissions in 2016. Landfills are the third largest source, accounting 

for about 22 percent. Natural gas transmission and distribution accounted for about 10 percent of 

                                                           
17 Enteric fermentation is a natural part of the digestive process for many ruminant animals where anaerobic microbes 
decompose and ferment food in the digestive tract and produce compounds for absorption by the animal. 

https://www.arb.ca.gov/cc/inventory/data/data.htm
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typical methane emissions, excepting those associated with the Aliso Canyon leak,18 and oil and 

natural gas production in California contribute about 5.7 percent of the total.  

Figure 8: California’s 2016 Methane Emissions by Source 

 
Source: California Energy Commission using data from the CARB, Greenhouse Gas Emissions Inventory – 2018 Edition (available at 
https://www.arb.ca.gov/cc/inventory/data/data.htm ) 

 

                                                           
18 A major natural gas leak (natural gas is composed primarily of methane) was detected at the Aliso Canyon natural 

gas storage facility on October 23, 2015, and permanently sealed on February 18, 2016. The leak was near the 

community of Porter Ranch in the San Fernando Valley. It has had far-reaching impacts, including an ongoing risk of 

energy service interruption in the region. The CARB estimates that the leak added about 20 percent to statewide 

methane emissions over the duration of the leak. The Southern California Gas Company is mitigating methane 

emissions from Aliso Canyon. 

(https://www.arb.ca.gov/research/aliso_canyon/arb_aliso_canyon_methane_leak_climate_impacts_mitigation_program

.pdf.)  
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https://www.arb.ca.gov/research/aliso_canyon/arb_aliso_canyon_methane_leak_climate_impacts_mitigation_program.pdf
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Figure 9 shows the sources of black carbon in 2013, the most recent data available. 

Transportation is the largest source of black carbon emissions, with off-road mobile sources 

accounting for 36 percent, on-road diesel accounting for 18 percent, and on-road gasoline and 

on-road brake and tires each accounting for 2 percent. Fireplaces and wood stoves account for 

15 percent, and other fuel combustion/industrial sources account for 14 percent. 

Figure 9: California 2013 Anthropogenic (Nonforest) Black Carbon Emission Sources  

 

Source: CARB Revised Proposed Short-Lived Climate Pollutant Reduction Strategy, Figure 1, p. 45, November 2017, 

http://www.arb.ca.gov/cc/shortlived/shortlived.htm 

 

Greenhouse Gas Emissions From the Electricity Sector  

Greenhouse gas emission reductions from the electricity sector have helped advance the state’s 

climate goals. The state’s policies to advance energy efficiency, increase the use of renewable 

resources, and reduce reliance on coal-fired electricity have helped reduce greenhouse gas 

emissions from the electricity sector. As noted above, the electricity sector accounted for about 

16 percent of statewide greenhouse gas emissions in 2016. 

According to CARB’s inventory, electricity sector emissions in 2016 were about 37.6 percent 

below 1990 emission levels. This reduction greatly exceeds the Global Warming Solutions Act of 

2006 statewide goal (not sector-specific) to reduce greenhouse gas emissions to 1990 levels by 

2020 and nearly met the state’s 2030 goal to reduce greenhouse gas emissions by 40 percent. 

Even with the 2012 closure of the 2,200 megawatt (MW) San Onofre Nuclear Generating Station, 

California’s electricity sector is providing a disproportionately large share of California’s 

greenhouse gas reductions. Figure 10 on the next page shows the decline in greenhouse gas 

emissions from the electricity sector with the red dashed line showing 1990-level emissions. For 

reference, the purple line shows a 40 percent reduction target, assuming a 40 percent target for 

all sectors by 2030. The graph shows emissions associated with electricity produced both within 

and outside the state for use in California. 
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Figure 10: Historical Greenhouse Gas Emissions From the Electricity Sector  

 

Source: California Energy Commission using data from CARB’s Greenhouse Gas Emissions Inventory – 2018 Edition 

Figure 11 shows the decrease in greenhouse gas emissions per megawatt-hour (MWh) for the 

electricity sector since 2000. 

Figure 11: Greenhouse Gas Emission Intensity of the Electricity Sector Is Improving 
 

 
Source: CARB, Figure 9, https://www.arb.ca.gov/cc/inventory/pubs/reports/2000_2015/ghg_inventory_trends_00-15.pdf  
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Figure 12 shows how electricity sales have been flat over the last decade, while greenhouse gas 

emissions from the electricity sector have gone down.   

Figure 12: Greenhouse Gas Emissions From The Electricity Sector Have Declined as Electricity 
Consumption Has Risen Over Time  

 
Source: California Energy Commission staff using data from CARB, Greenhouse Gas Emissions Inventory-2018 Edition (available at 
https://www.arb.ca.gov/cc/inventory/data/data.htm) and energy consumption data from the Energy Commission’s California Energy 
Demand 2018-2028, Revised Electricity Forecast 

Figure 13 on the next page shows greenhouse gas emissions per capita for sectors of the 

economy. (Unlike Figure 6, the electricity sector is shown as a discrete category rather than 

prorated by end use.) Figure 13 shows that greenhouse gas emissions per capita from the 

transportation sector and electricity sectors have declined over the last decade. Further 

advancements on policies to electrify and transform the transportation sector to zero-emission 

vehicles, to advance zero-emission buildings, and to increase the use of renewable resources will 

continue to drive down emissions and are critical to meeting the state’s 2030 greenhouse gas 

reduction target. Research and development to help bring new technologies to market is also 

needed to meet the state's long-term climate goals. 
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Figure 13: Greenhouse Gas Emissions per Capita by Sector 

 

Source: California Energy Commission using data from CARB, Greenhouse Gas Emissions Inventory-2018 Edition (available at 
https://www.arb.ca.gov/cc/inventory/data/data.htm ) 

Next Steps 

On December 14, 2017, CARB approved its second Scoping Plan Update to provide a framework 

for how California will meet its 2030 greenhouse gas reduction goals.19 The strategy includes 

extending the Cap-and-Trade Program post-2020, implementing the Short-Lived Climate 

Pollutant Plan, reducing emissions from the transportation sector, and increasing renewable 

energy generation and improving energy efficiency end uses. 

For the electricity sector, California is developing a comprehensive approach aimed at improving 

the performance of the system and achieving the 2030 greenhouse gas reduction goals. Senate 

Bill 350 (De León, Chapter 547, Statutes of 2015) requires investor-owned utilities, other 

electricity retail sellers, and larger publicly owned utilities to develop integrated resource plans 

that incorporate both supply- and demand-side resources to meet greenhouse gas emission 

                                                           
19 https://www.arb.ca.gov/cc/scopingplan/scopingplan.htm CARB approved a Scoping Plan to describe California’s 
approach to meeting its goal of reducing greenhouse gas emissions 20 percent below 1990 levels by 2020 in 2008 and 
approved its first update in 2014. 
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reduction goals, maintain reliability, and control costs. The integrated resource plans will be a 

primary tool for planning greenhouse gas reduction measures in the electricity sector. CARB, in 

coordination with the California Public Utilities Commission (CPUC) and the Energy Commission, 

established a 2030 greenhouse gas planning target range of 30 million to 53 million metric tons 

for the electricity sector.20 As part of the July 2018 decision, CARB adopted specific targets for 

load-serving entities and publicly owned utilities based on their share of the electricity sector’s 

total GHG emissions.  

Further, SB 350 requires electrical corporations to accelerate programs and investments in 

widespread transportation electrification. Increasing the use of renewable resources for electricity 

generation must occur in lockstep with electrification of the transportation sector. SB 350 also 

sets in motion the voluntary transformation of the California Independent System Operator 

(California ISO) into a regional organization. This transformation will help integrate renewable 

generation for greater reductions in greenhouse gas emissions in California and neighboring 

states at reduced cost. 

SB 350 also requires the Energy Commission to study barriers to and opportunities for low-

income and disadvantaged communities to increase access to energy efficiency and renewable 

energy investments and programs. The Energy Commission adopted the completed report on 

December 14, 2016.21 CARB released a companion study addressing barriers to the access of 

clean transportation technologies on April 12, 2017.22 

Finally, in May 2018 the CPUC released an order instituting rulemaking23 to open stakeholder 

discussions regarding how energy utilities and the CPUC could identify and implement adaptation 

options. The goal is to develop an energy system with extremely low greenhouse gas emissions 

that is, at the same time, less vulnerable to climate impacts. The Energy Commission is assisting 

the CPUC with scientific information about impacts and adaptation options.  

 

 

Additional References: 

For more information on California’s efforts to address climate change, see 

http://climatechange.ca.gov/.  

For more information on the Under 2 MOU, see http://under2mou.org/.  

                                                           
20 CARB, Staff Report: Senate Bill 350 Integrated Resource Planning Electricity Sector Greenhouse Gas Planning 
Targets, July 2018, https://www.arb.ca.gov/cc/sb350/staffreport_sb350_irp.pdf.  

21 http://www.energy.ca.gov/business_meetings/2016_packets/2016-12-14/Item_08.pdf.  

22 CARB’s draft guidance document is available at 
https://www.arb.ca.gov/msprog/transoptions/draft_sb350_clean_transportation_access_guidance_document.pdf.  

23 CPUC, Order Instituting Rulemaking to Consider Strategies and Guidance for Climate Change Adaptation, 
Rulemaking 18-04-019, http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M213/K511/213511543.PDF.   

http://climatechange.ca.gov/
http://under2mou.org/
https://na01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.arb.ca.gov%2Fcc%2Fsb350%2Fstaffreport_sb350_irp.pdf&data=01%7C01%7C%7C333ceabc030642eed3f708d654c4a6ad%7Cac3a124413f44ef68d1bbaa27148194e%7C0&sdata=02S%2FXdRj2LtlMSv5xUKpHL9rSOPjpgsW4TrE99WPOMM%3D&reserved=0
http://www.energy.ca.gov/business_meetings/2016_packets/2016-12-14/Item_08.pdf
https://www.arb.ca.gov/msprog/transoptions/draft_sb350_clean_transportation_access_guidance_document.pdf
http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M213/K511/213511543.PDF
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For more information on the ARB greenhouse gas emissions inventory, see 

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

For more information on the CARB reducing short-lived climate pollutants in California, see 

https://www.arb.ca.gov/cc/shortlived/shortlived.htm.  

 

Contact:  

Guido Franco, guido.franco@energy.ca.gov  

Heather Raitt, heather.raitt@energy.ca.gov  

 

Next Update:   

December 2019 and annually 

http://www.arb.ca.gov/cc/inventory/data/data.htm
https://www.arb.ca.gov/cc/shortlived/shortlived.htm
mailto:guido.franco@energy.ca.gov
mailto:heather.raitt@energy.ca.gov

