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recognizing and considering effects on the economy. CARB is the lead 
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Executive Summary

This Scoping Plan lays out the sector-by-sector roadmap for California, the world’s fifth1 largest 
economy, to achieve carbon neutrality by 2045 or earlier, outlining a technologically feasible, cost-
effective, and equity-focused path to achieve the state’s climate target. This is a challenging but 
necessary goal to minimize the impacts of climate change. There have been three previous Scoping 
Plans. Previous plans have focused on specific greenhouse gas (GHG) reduction targets for our 
industrial, energy, and transportation sectors — first to meet 1990 levels by 2020, then to meet the 
more aggressive target of 40 percent below 1990 levels by 2030. This plan, addressing recent 
legislation and direction from Governor Newsom, extends and expands upon these earlier plans with 
a target of reducing anthropogenic emissions to 85 percent below 1990 levels by 2045. This plan 
also takes the unprecedented step of adding carbon neutrality as a science-based guide and 
touchstone for California’s climate work. The plan outlines how carbon neutrality can be achieved by 
taking bold steps to reduce GHGs to meet the anthropogenic emissions target and by expanding 
actions to capture and store carbon through the state’s natural and working lands and using a 
variety of mechanical approaches.

What this means for California is an ambitious and aggressive approach to decarbonize every 
sector of the economy, setting us on course for a more equitable and sustainable future in the 
face of humanity’s greatest existential threat, and ensuring that those who benefit from this 
transformation include communities hardest hit by climate impacts and the ongoing pollution from 
the use of fossil fuels. The combustion of fossil fuels has polluted our air — particularly in low-income 
communities and communities of color — for far too long and is the root cause of climate change. 
This Scoping Plan helps us chart the path to a future where race and class are no longer predictors 
of disproportionate burdens from harmful air pollution and climate impacts.

The major element of this unprecedented transformation is the aggressive reduction of fossil fuels 
wherever they are currently used in California, building on and accelerating carbon reduction 
programs that have been in place for a decade and a half. That means rapidly moving to zero-
emission transportation; electrifying the cars, buses, trains, and trucks that now constitute 
California’s single largest source of planet-warming pollution. It also means phasing out the use 
of fossil gas used for heating our homes and buildings. It means clamping down on chemicals and 
refrigerants that are thousands of times more powerful at trapping heat than carbon dioxide (CO2). 
It means providing our communities with sustainable options for walking, biking, and public transit 
to reduce reliance on cars and their associated expenses. It means continuing to build out the solar 
arrays, wind turbine capacity, and other resources that provide clean, renewable energy to displace 
fossil-fuel fired electrical generation. It also means scaling up new options such as renewable 
hydrogen for hard-to-electrify end uses and biomethane where needed. Successfully achieving the 
outcomes called for in this Scoping Plan would reduce demand for liquid petroleum by 94 percent 
1 In October 2022, California was poised to become the world’s fourth largest economy.
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and total fossil fuel by 86 percent in 2045 relative to 2022.2 Despite these world-leading efforts, 
some amount of residual emissions will remain from hard-to-abate industries such as cement, internal 
combustion vehicles still on the road, and other sources of GHGs, including high global warming 
chemicals used as refrigerants.

The plan addresses these remaining emissions by re-envisioning our natural and working 
lands — forests, shrublands/chaparral, croplands, wetlands, and other lands — to ensure they play 
as robust a role as possible in incorporating and storing more carbon in the trees, plants, soil, 
and wetlands that cover 90 percent of the state’s 105 million acres while also thriving as a healthy 
ecosystem. Modeling indicates that natural and working lands will not, on their own, provide enough 
sequestration and storage to address the residual emissions. For that reason, it is necessary to 
research, develop, and deploy additional methods of capturing CO2 that include pulling it from the 
smokestacks of facilities, or drawing it out of the atmosphere itself and then safely and permanently 
utilizing and storing it, as called for in recent legislation. Carbon removal also will be necessary to 
achieve net negative emissions to address historical GHGs already in the atmosphere. 

This is a plan that aims to shatter the carbon status quo and take action to achieve a vision of 
California with a cleaner, more sustainable environment and thriving economy for our children. This 
ambitious plan will serve as a model for other partners around the world as they consider how to 
make their transition. As we have so often in the past, California can continue to serve as a leader 
in innovation that has produced not only the fifth largest economy on the planet, but ultimately 
one of the most energy-efficient economies, with a track record of demonstrating the ability to 
decouple economic growth from carbon pollution. This plan also builds upon current and previous 
environmental justice efforts to integrate environmental justice directly into the plan, to ensure that 
all communities can reap the benefits of this transformational plan. Specifically, this plan identifies a 
path to keep California on track to meet its SB 32 GHG reduction target of at least 40 percent below 
1990 emissions by 2030.

2 See CARB's energy demand reductions.

https://ww2.arb.ca.gov/sites/default/files/2022-11/2022-sp-PATHWAYS-data-E3.xlsx
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• Identifies a technologically feasible, cost-effective path to achieve carbon neutrality by 2045 
and a reduction in anthropogenic emissions by 85 percent below 1990 levels.

• Focuses on strategies for reducing California’s dependency on petroleum to provide 
consumers with clean energy options that address climate change, improve air quality, and 
support economic growth and clean sector jobs.

• Integrates equity and protecting California’s most impacted communities as driving principles 
throughout the document.

• Incorporates the contribution of natural and working lands (NWL) to the state’s GHG 
emissions, as well as their role in achieving carbon neutrality.

• Relies on the most up-to-date science, including the need to deploy all viable tools to 
address the existential threat that climate change presents, including carbon capture and 
sequestration, as well as direct air capture.

• Evaluates the substantial health and economic benefits of taking action.
• Identifies key implementation actions to ensure success.

3 IPCC. 2021. Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth  
 Assessment Report of the Intergovernmental Panel on Climate Change. [Masson-Delmotte, V., P. Zhai, A. Pirani,  
 S. L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy,  
 J. B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelekçi, R. Yu, and B. Zhou (eds.)]. Cambridge University Press.  
 In Press.
4 IPCC. 2018. Global Warming of 1.5°C. World Meteorological Organization. Geneva, Switzerland. 32 pp.
5 IPCC. 2021. Climate change widespread, rapid, and intensifying – IPCC. August.
6 United Nations. 2021. IPCC report: ‘Code red’ for human driven global heating, warns UN chief. August 9. 

The path forward is informed by robust science. The recent Sixth Assessment Report (AR6) of the 
Intergovernmental Panel on Climate Change (IPCC) summarizes the latest scientific consensus 
on climate change. It finds that atmospheric concentrations of CO2 have increased by 50 percent 
since the industrial revolution and continue to increase at a rate of two parts per million each year.3 
By the 2030s, and no later than 2040, the world will exceed 1.5°C warming unless there is drastic 
action. While every tenth of a degree matters — every incremental increase in warming brings 
additional negative impacts — climate-related risks to human health, livelihoods, and biodiversity 
are projected to increase further under 2°C warming, compared to 1.5°C.4 For example, at 1.5°C 
of global warming, we would experience increasing heat waves, longer warm seasons, and shorter 
cold seasons, but at 2°C of global warming, heat extremes would more often reach critical tolerance 
thresholds for human health and agriculture.5 We are already seeing unprecedented climate change 
impacts, such as continued sea level rise, that are “irreversible” for centuries to millennia, and we are 
dangerously close to hitting 1.5°C in the near term.6 To avoid climate catastrophe and remain below 
1.5°C with limited or no overshoot of that threshold, global net anthropogenic CO2 emissions need 
to reach net zero by 2050.

https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/2021/08/09/ar6-wg1-20210809-pr/
https://news.un.org/en/story/2021/08/1097362
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It has been 16 years since the Global Warming Solutions Act of 2006 was passed and signed into law. 
In 2017, the second update to the Assembly Bill (AB) 32 Climate Change Scoping Plan7 (2017 Scoping 
Plan) laid out a cost-effective and technologically feasible path to achieve the 2030 GHG reduction 
target. At the time, many characterized the plan and the AB 32 target as unachievable, citing that it 
would lead to massive business and job loss, and excessive costs. Those predictions proved to be 
incorrect as California achieved its AB 32 target years ahead of schedule, all the while growing our 
economy, with the state distinguishing itself as a hub for green technology investment. This Scoping 
Plan draws on a decade and a half of proven successes and additional new approaches to provide 
a balanced and aggressive course of effective actions to achieve carbon neutrality in 2045, if not 
before, in addition to the 2030 goal.

California’s economy is projected to grow vigorously in the coming years and decades. In 2045, 
under a Reference Scenario, the gross state product would be $5.1 trillion, nearly $2 trillion more 
than in 2021, and allow growth that would add hundreds of thousands of jobs. Under the Scoping 
Plan scenario, impacts to economic and job growth would be negligible in both 2035 and 2045, while 
delivering $199 billion of benefits in the form of reduced hospitalizations, asthma cases, and lost work 
and school days due to the cleaner air supported by this plan. This should come as no surprise given 
the tremendous growth of California’s economy since the Great Recession of 2007–2009, even as the 
state has taken drastic measures to lower emissions. As noted, the savings associated with ambitious 
climate action are extensive, both in terms of avoided climate impacts and health costs. As described 
in Chapter 1, the health costs of climate and air pollution in the U.S. are well over $800 billion today 
and will continue to grow in the coming years8 without robust action. Similarly, the costs of delayed or 
insufficient climate action could cost the U.S. upwards of $14.5 trillion over the next 50 years.9 We can 
either take action now or pay the cost of inaction, both now and later.

We cannot take on this unprecedented challenge alone. Collaboration with the federal government, 
other U.S. states, and other jurisdictions around the world will continue to be fundamental for 
California to succeed in achieving its climate targets, especially as the pace of our efforts increases 
in the coming years. We believe this collaboration and coordination also creates a race to the top, 
encouraging and enabling other jurisdictions to achieve climate and air quality goals as well, and 
often providing lessons for national action.

One example of fruitful collaboration is California’s longstanding vehicle emissions standards 
programs, which have repeatedly been freely adopted by other states, consistent with the 
federal Clean Air Act. California’s programs frequently pioneer more rigorous standards or new 
technologies — such as the now-standard catalytic converter and the rules that led directly to the 
nation-leading numbers of zero-emission vehicles on our roads today. From initial standards for cars 

7 CARB. 2017. California's 2017 Climate Change Scoping Plan.
8 Alwis, D. D., and V. S. Limaye. No date. The Costs of Inaction: The Economic Burden of Fossil Fuels and Climate  
 Change on Health in the United States. NRDC, The Medical Society Consortium on Climate and Health, and WHPCA.
9 Deloitte. 2022. The Turning Point: A New Economic Climate in the United States.

https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/scoping_plan_2017.pdf
https://www.nrdc.org/sites/default/files/costs-inaction-burden-health-report.pdf
https://www.nrdc.org/sites/default/files/costs-inaction-burden-health-report.pdf
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/about-deloitte/us-the-turning-point-a-new-economic-climate-in-the-united-states-january-2022.pdf?id=us:2el:3dp:wsjspon:awa:WSJSBJ:2021:WSJFY22
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and trucks decades ago to the world-leading Advanced Clean Trucks program currently helping 
to electrify heavy-duty vehicles, this partnership continues to offer regulatory options and spread 
innovative technologies. A major example of future work is the Advanced Clean Cars II program, 
which lays out California’s legally binding path to achieving 100 percent zero emission vehicle (ZEV) 
sales in 2035.10 The California Air Resources Board (CARB) continues to work closely with many other 
states that also see zero-emission vehicles as critical to their climate and public health goals and 
expects many states to choose to adopt this regulation as well. This partnership with other states 
also creates market certainty for automakers, which in turn helps to ensure that California consumers 
have access to a variety of ZEVs at multiple price points.

The Scoping Plan Process
Four scenarios were extensively modeled to develop this Scoping Plan, with the objective of 
informing the most viable path to remain on track to achieve our 2030 GHG reduction target: a 
reduction in anthropogenic emissions by 85% below 1990 levels and carbon neutrality by 2045. 
All four have their merits and are informed by stakeholder input. The scenario ultimately chosen 
as the basis of this Scoping Plan is the alternative that most closely aligns with existing statute and 
Executive Orders. It was selected because it best achieves the balance of cost-effectiveness, health 
benefits, and technological feasibility.

For the first time, this Scoping Plan includes modeling and quantification of GHG emissions and 
carbon sequestration in natural and working lands (NWL). To date, the focus has been only on 
reducing the emissions of GHGs from our transportation, energy, and industrial sectors. The state’s 
2020 and 2030 GHG reductions targets only include these sources, as they are the primary drivers 
of climate change and disproportionate harmful air pollution in our vulnerable communities. This 
Scoping Plan, through the lens of carbon neutrality, expands the scope to more meaningfully 
consider how our NWL contribute to our long-term climate goals. For the first time, new and cutting-
edge modeling tools allow us to estimate the quantitative ability of our forests and other landscapes 
to remove and store carbon under different scenarios. These cutting-edge tools were developed 
through a stakeholder process and in coordination with other agencies for the purpose of this update 
and will continue to be refined over time and made available to others seeking to do similar work.

10 Executive Department. State of California. Executive Order N-79-20.

https://www.gov.ca.gov/wp-content/uploads/2020/09/9.23.20-EO-N-79-20-Climate.pdf
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As recent data and Scoping Plan modeling shows, our NWL also can act as a source of emissions, 
principally in the form of wildfires. California’s forests are experiencing a deadly combination of 
drought and heat combined with a century of misguided fire suppression management. Scoping 
Plan modeling shows that, at this time and until our forests reach a balance through appropriate 
treatments, California’s NWL will act as a net source of emissions, not a sink. As such, the Scoping 
Plan includes policy direction and actions intended to quickly move the sector toward being a net 
sink and a more natural state, where wildfires will continue to be an important part of the healthy 
forest cycle but not at the intensity and frequency observed in recent years.

Development of this Scoping Plan also includes careful consideration of, and coordination with, 
other state agencies, consistent with Governor Gavin Newsom’s whole-of-government approach 
to tackling climate change. State agency plans and regulations, including the SB 100 Joint Agency 
Report,11 State Implementation Plan, Climate Action Plan for Transportation Infrastructure,12 AB 
74 Studies on Vehicle Emissions and Fuel Demand and Supply,13,14,15 Short-Lived Climate Pollutant 
Strategy (SLCP Strategy),16 CARB’s Achieving Carbon Neutrality Report,17 Climate Smart Lands 
Strategy,18 Natural Working Land Implementation Plan,19 and the California Climate Insurance Report: 
Protecting Communities, Preserving Nature, and Building Resiliency,20 among others, provided 
critical inputs and data points for this plan. This Scoping Plan is the product of work by multiple 
agencies across the Administration, including dozens of public workshops and years of rigorous 
analysis and economic modeling by California’s leading institutions. This cooperation on planning 
lays the foundation for even closer coordination among and between state agencies to put the plan 
into effect.

The plan is also the product of tireless efforts of, and recommendations from, the AB 32 
Environmental Justice Advisory Committee (EJ Advisory Committee). The EJ Advisory Committee, 
created by statute, plays a critical role to inform the development of each Scoping Plan and 
helps to ensure environmental justice is integrated throughout the plan. CARB reconvened the 
EJ Advisory Committee in early 2021 to advise on the development of this Scoping Plan. In their 
advisory role, the EJ Advisory Committee has worked together to provide inputs to CARB to 
inform the development of scenarios and the associated modeling. And in April 2022, the EJ 
Advisory Committee provided draft preliminary recommendations in advance of the Draft 2022 
Scoping Plan to help ensure the draft plan meaningfully addresses environmental justice. The 
CARB Board and EJ Advisory Committee held a joint board hearing on September 1, 2022, where 
the EJ Advisory Committee presented their final recommendations on the Scoping Plan. Over five 
dozen of the recommendations are reflected in the Scoping Plan. Going forward, as this plan is 
ultimately acted on by the Board, ongoing input from the EJ Advisory Committee will be essential 
to address environmental justice and achieve the ambitious vision outlined in the plan throughout its 
implementation in the coming years. 

11 California Public Utilities Commission (CPUC), California Energy Commission (CEC), and CARB. 2021. SB 100 Joint  
 Agency Report.
12 California State Transportation Agency (CalSTA). 2021. Climate Action Plan for Transportation Infrastructure.
13 California Environmental Protection Agency (CalEPA). 2021. Carbon Neutrality Studies.
14 Brown, A. L., et. al. 2021. Driving California’s Transportation Emissions to Zero. University of California Institute of  
 Transportation Studies. 
15 Deschenes, O. 2021. Enhancing equity while eliminating emissions in California’s supply of transportation fuels.  
 University of California Santa Barbara. 
16 CARB. Short-Lived Climate Pollutants. 
17 Energy and Environmental Economics, Inc. 2020. Achieving Carbon Neutrality in California: PATHWAYS Scenarios  
 Developed for the California Air Resources Board. October. 
18 California Natural Resources Agency (CNRA). 2021. Draft Climate Smart Lands Strategy.
19 CARB. 2019. Draft California 2030 Natural and Working Lands Climate Change Implementation Plan. 
20 California Department of Insurance. 2021. Protecting Communities, Preserving Nature, and Building Resiliency.

https://www.energy.ca.gov/sb100
https://www.energy.ca.gov/sb100
https://calsta.ca.gov/subject-areas/climate-action-plan
https://calepa.ca.gov/climate/carbon-neutrality-studies/
https://escholarship.org/uc/item/3np3p2t0
https://escholarship.org/uc/item/3np3p2t0
https://zenodo.org/record/4707966#.YKPiaKhKi73
https://zenodo.org/record/4707966#.YKPiaKhKi73
https://ww2.arb.ca.gov/our-work/programs/slcp
https://ww2.arb.ca.gov/sites/default/files/2020-10/e3_cn_final_report_oct2020_0.pdf
https://ww2.arb.ca.gov/sites/default/files/2020-10/e3_cn_final_report_oct2020_0.pdf
https://resources.ca.gov/Initiatives/Expanding-Nature-Based-Solutions
https://ww2.arb.ca.gov/resources/documents/nwl-implementation-draft
https://www.insurance.ca.gov/cci/docs/climate-insurance-report-07-22-2021.pdf
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Importantly, per legislative direction, the Scoping Plan development includes modeling and analyses 
of emissions, economics, air quality, health, jobs, and public health. This work is important to inform 
the discussion around trade-offs and how to balance the various legislative direction in identifying a 
path to achieve the state’s climate goals. The technical work serves as a backdrop to what this means 
to Californian’s daily lives — to how they will work, play, and live as we act to eliminate fossil fuel 
combustion and achieve the many public health and environmental benefits that will result from  
that action. 

Ensuring Equity and Affordability
The state has a long history of public health and environmental protection. However racist and 
discriminatory practices such as redlining have resulted in low-income communities and communities 
of color being disproportionately exposed to health hazards and pollution burdens.21 These 
communities are often located adjacent to major roadways and large stationary sources that not only 
emit GHGs, but also harmful localized air pollution. The plan delivers on the promise to transform 
the way we move, live, and work by nearly eliminating our dependence on fossil fuels. It includes 
effective actions to move with all possible speed to clean energy, zero-emission cars and trucks, 
energy-efficient homes, sustainable agriculture, and resilient NWL. And it prioritizes working with  
the communities most impacted to ensure that these strategies address their needs.

An important part of our equity consideration is ensuring the transition to a zero-emission economy 
is affordable and accessible, and that it uplifts disadvantaged, low-income communities and 
communities of color. Some aspects of the transition will have associated costs (e.g., escalating 
efforts to retrofit existing homes and businesses to support electric appliances and vehicles and 
increased costs of insurance). The state must ensure that these costs do not disproportionately 
burden consumers. In addition, the state has an important role to play in providing financial 
incentives, especially to low-income consumers, to allow for uptake of clean technologies. The 
Department of Community Services and Development’s Low Income Weatherization Program is a 
prime example of this approach, enabling low-income Californians to be part of the zero-emission 
transition, all while lowering energy bills. The program provides low-income households with solar 

21 CalEPA. 2021. Pollution and Prejudice: Redlining and Environmental Injustice in California. August 16. 

https://storymaps.arcgis.com/stories/f167b251809c43778a2f9f040f43d2f5
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photovoltaic systems and energy efficiency upgrades at no cost to residents, helping cushion the 
impact of climate change on vulnerable communities.

With this Scoping Plan, the state also adds another tool to help identify and close climate change 
impact gaps that will emerge over time. As California invests in climate mitigation and adaptation, 
it is essential to understand the relative impact of climate change across the state’s diverse 
communities. We know not all communities are equally resilient in the face of climate impacts due to 
persisting health and opportunity gaps. We also know that a global metric such as the Social Cost 
of Carbon cannot adequately capture the incremental additional impact faced by overly burdened 
communities. The Climate Vulnerability Metric (CVM) is specifically focused on quantifying the 
community-level impacts of a warming climate on human welfare.

Energy and Technology Transitions
To support the transformation needed, we must build the clean energy production and distribution 
infrastructure for a carbon-neutral future. The solution will have to include transitioning existing 
energy production and transmission infrastructure to produce zero-carbon electricity and hydrogen, 
and utilizing biogas resulting from wildfire management or landfill and dairy operations, among other 
substitutes. In almost all sectors, electrification will play an important role. That means that the grid 
will need to grow at unprecedented rates and ensure reliability, affordability, and resiliency through 
the next two decades and beyond. It also means we need to keep all options on the table, as it will 
take time to fully grow the electricity grid to be the backbone for a decarbonized economy. We also 
know that electrification is not possible in all situations. As such, this plan systematically evaluates 
and identifies feasible clean energy and technology options that will bring both near-term air quality 
benefits and deliver on longer-term climate goals.

This transition will not happen overnight. It will take time and planning to ensure a smooth transition 
of existing energy infrastructure and deployment of new clean technology. And while this Scoping 
Plan has the longest planning horizon of any Scoping Plan to date, this 25-year horizon is still 
relatively short in terms of transforming California’s economy. We must avoid making choices that 
will lead to stranded assets and incorporate new technologies that emerge over time. Importantly, 
given the pace at which we must transition away from fossil fuels, we absolutely must identify 
and address market and implementation barriers to be successful. The scale of transition includes 
adding four times the solar and wind capacity by 2045 and about 1,700 times the amount of current 
hydrogen supply.

As we transition our energy systems, we must also rapidly deploy the clean technologies that rely 
on a decarbonized grid. As called for in Executive Order N-79-20, all new passenger vehicles sold in 
California will be zero-emission by 2035, and all other fleets will have transitioned to zero-emission as 
fully possible by 2045. This means the percentage of fossil fuel combustion vehicles will continue to 
rapidly decrease, becoming a fading vision of the past. Successful implementation of this Executive 
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Order (EO) and other zero-emission priorities will have to be attractive to consumers. As an example, 
electric and hydrogen transportation refueling must be readily accessible, and active transportation 
and clean transit options must be cheaper and more convenient than driving. 

Cost-Effective Solutions Available Today
Ultimately, to achieve our climate goals, urgent efforts are needed to slash GHG emissions. 
Fortunately, cost-effective solutions are available to do so in many cases. In short, this plan relies 
on existing technologies — it does not require major technological breakthroughs that are highly 
uncertain.

For example, targeted action to reduce methane emissions can be achieved at low or negative 
cost, and with significant near-term climate and public health benefits. In many cases, renewable 
energy and energy storage are cheaper than polluting alternatives, and are already firmly part of 
our business-as-usual approach; modeling related to the most recent integrated resource planning 
process at the California Public Utilities Commission (CPUC) has shown that scenarios associated 
with the best emissions outcomes had the lowest average rates. As another example, research from 
Energy Innovation shows that the U.S. can achieve 100 percent zero-carbon power by 2035 without 
increasing customer costs.22

The same is either already true, or soon to be true, for zero-emission vehicles as well. Myriad studies 
show cost parity for light-duty and heavy-duty ZEVs being achieved by mid-decade or shortly 
thereafter. A carbon neutrality study conducted by the University of California (UC) Institute of 
Transportation Studies and funded by the California Environmental Protection Agency (CalEPA) 
shows that achieving carbon neutrality in the transportation sector will save Californians $167 billion 
through 2045.23 Similar research from the Goldman School of Public Policy at UC Berkeley finds that 
achieving 100 percent light-duty ZEV sales nationwide would save consumers $2.7 trillion through 
2050; equivalent to $1,000 per household, per year, for 30 years.24 

22 Phadke, A. et al. 2020. “Illustrative Pathways to 100 Percent Zero Carbon Power by 2035 Without Increasing  
 Customer Costs, Energy Innovation.” September.
23 Brown, A. L., et al. 2021. Driving California’s Transportation Emissions.
24 Goldman School of Public Policy. 2021. 2035: The Report: Transportation. UC Berkeley. April.

https://energyinnovation.org/wp-content/uploads/2020/09/Pathways-to-100-Zero-Carbon-Power-by-2035-Without-Increasing-Customer-Costs.pdf
https://energyinnovation.org/wp-content/uploads/2020/09/Pathways-to-100-Zero-Carbon-Power-by-2035-Without-Increasing-Customer-Costs.pdf
http://dx.doi.org/10.7922/G2MC8X9X
https://www.2035report.com/transportation/
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Many of these outcomes are a direct result of California’s vision and policy development to advance 
clean energy and climate solutions, including through the Renewables Portfolio Standard, Advanced 
Clean Cars II regulations, SLCP Reduction Strategy, and others. While the world collectively has not 
yet fully deployed clean energy and climate solutions at the scale needed to adequately address 
climate change, California has made tremendous progress — even since the last Scoping Plan update 
in 2017. Continued ambition, leadership, and climate policy development from California will help 
the state achieve the scale of emissions reductions needed from technologies and strategies that 
are already cost-effective or close to it today, and will move additional technologies and strategies 
to that point in the near future. Achieving those outcomes and reducing costs for the entire array of 
climate solutions needed to achieve carbon neutrality and then maintain net-negative emissions will 
prove the true measure of California’s success. This will enable California to not just meet our own 
climate targets, but to ultimately develop the replicable solutions that can scale globally to address 
global warming.

Continue with a Portfolio Approach
Over the past decade and a half, the state has undertaken a successful three-pronged approach 
to reducing GHGs: incentives, regulations, and carbon pricing. The 2017 Scoping Plan leveraged 
existing programs such as the Renewables Portfolio Standard, Advanced Clean Cars, Low Carbon 
Fuel Standard, Short-lived Climate Pollutant Strategy, mobile source measures to achieve federal air 
quality targets, and a Cap-and-Trade Program, among others, to lay out a technologically feasible 
and cost-effective path to achieve the 2030 GHG reduction target. When looking toward the 2045 
climate goals and the deeper GHG reductions needed across the AB 32 GHG Inventory sectors, all 
of the existing programs must be evaluated and, as necessary, strengthened to support the rapid 
production and deployment of clean technology and energy, as well as the increased pace and scale 
of actions on our natural and working lands. 

The challenge before us requires us to keep all tools on the table. Given the climate mitigation co-
benefits, critical actions to deliver near-term air quality benefits, such as those included in the State 
Implementation Plan to achieve the federal air quality standards, are incorporated into this Scoping 
Plan, as are new legislative mandates to decarbonize the electricity and cement sectors. And, if 
additional gaps are identified, new programs and policies must be developed and implemented to 
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ensure all sectors are on track to reduce emissions. Opportunities to leverage these programs to 
address ongoing air quality disparities must also be considered, along with targeted environmental 
justice policies such as the AB 617 Community Air Protection Program and the investments made 
possible through the California Climate Investments Program.

Conclusion 
California has never undertaken such a comprehensive, far-reaching, and transformative approach to 
fighting climate change as that called for in this plan. Once implemented, it will place every aspect 
of how we live, work, play, and travel in California on a more sustainable footing, with a focus on 
directly benefitting those communities already most burdened by pollution. This comprehensive 
approach reflects how climate change is already changing life in California. We have all experienced 
the impacts of devastating wildfires, extreme heat, and drought. Despite much progress, California 
still has some of the worst air pollution in the nation, especially in the San Joaquin Valley and the Los 
Angeles Basin, which is driven by the continued use of fossil fuel-powered trucks and cars.

This Scoping Plan provides a solution; a way forward and a vision of a California where we can 
and will address those impacts. This plan is fundamentally based on hope. It is a hope grounded 
in experience and science that we can fundamentally improve the California we leave to future 
generations. The plan is built on the legacy of effective actions and on the conviction that we can 
effectively marshal the combined capabilities of California — from state, regional, tribal, and local 
governments to industry to our research institutions, and most importantly, to the nearly 40 million 
Californians who will benefit from the actions laid out in the plan. It addresses the challenge of our 
generation by laying out a pathway and guideposts for action across three decades. But the Scoping 
Plan is only that: a plan. The hard work — and hopeful work — is putting its recommendations into 
action. And there is no time to waste.

Post-adoption of the Scoping Plan
As with previous Scoping Plans, CARB Board approval is the beginning of the next phase of climate 
action. Specifically, approval of this plan catalyzes a number of efforts, including the development 
of new regulations as well as amendments to strengthen regulations and programs already in place, 
not just at CARB but across state agencies. The unprecedented rate of transition will also require the 
identification and removal of market and implementation barriers to the production and deployment 
of clean technology and energy. All of these actions and more will be needed if we are to achieve 
our climate goals.
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