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PREFACE  
 

Senate Bill 1389 (Bowen, Chapter 568, Statutes of 2002), as amended, requires the California 

Energy Commission to prepare a biennial integrated energy policy report that assesses major 

energy trends and issues facing the state’s electricity, natural gas, and transportation fuel 

sectors and provides policy recommendations to conserve resources; protect the environment; 

ensure reliable, secure, and diverse energy supplies; enhance the state’s economy; and 

protect public health and safety (Public Resources Code § 25301[a]). The Energy Commission 

prepares updates to these assessments and associated policy recommendations in alternate 

years (Public Resources Code § 25302[d[). Preparation of the Integrated Energy Policy Report 
involves close collaboration with federal, state, and local agencies and a wide variety of 

stakeholders in an extensive public process to identify critical energy issues and develop 

strategies to address those issues. 
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ABSTRACT  

 

The 2019 Integrated Energy Policy Report provides the results of the California Energy 

Commission’s assessments of a variety of energy issues facing California. Many of these issues 

will require action if the state is to meet its climate, clean energy, air quality, and other 

environmental goals while maintaining reliability and controlling costs.  

The 2019 Integrated Energy Policy Report covers a broad range of topics, including 

decarbonizing buildings, integrating renewables, energy efficiency, energy equity, integrating 

renewable energy, updates on Southern California electricity reliability, climate adaptation 

activities for the energy sector, natural gas assessment, transportation energy demand 

forecast, and the California Energy Demand Forecast. 

Keywords: California Energy Commission, decarbonizing buildings, energy efficiency, energy 

equity, electricity demand forecast, natural gas assessment, climate adaptation and resiliency, 

Southern California reliability, transportation electrification, integrated resource plans, 

Assembly Bill 1257 

 

Please use the following citation for this report: 

California Energy Commission staff. 2020. Final 2019 Integrated Energy Policy Report. 

California Energy Commission. Publication Number: CEC-100-2019-001-CMF.  
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EXECUTIVE SUMMARY  

 

California is working to make sweeping changes in its energy system to address climate 

change, improve air quality, and make sure that all Californians share in the benefits of the 

state’s clean energy future. In 2018, California furthered its national and international 

leadership in energy policy with the enactment of Senate Bill 100 (De León, Chapter 312, 

Statutes of 2018), which calls for California’s electricity system to become 100 percent zero-

carbon by 2045. The California Energy Commission (CEC), California Public Utilities 

Commission (CPUC), and the California Air Resources Board (CARB) are working together to 

identify pathways to deeply decarbonize the state’s electricity system in response to SB 100. 

The aim is to leverage California’s clean electricity system to decarbonize, or remove carbon 

from, other portions of the state’s energy system.  

The electricity sector led the way in California meeting its 2020 goal to reduce GHG emissions 

to 1990 levels, four years ahead of schedule. In 2017, GHG emissions from the electricity 

sector were 40 percent below 1990 levels. Although impressive, meeting the SB 100 goal of 

zero-carbon by 2045 requires more work. 

Figure ES-1: California’s Electricity Continues to Get Cleaner  

 

Source: CEC using data from CARB 
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Start of textbox 

Landmark California Initiatives to Reduce GHG Emissions 

SB 100 builds on the state’s goals to reduce greenhouse gases (GHGs) to 1990 levels by 2020 
and GHG emissions 40 percent below 1990 levels by 2030 (Assembly Bill 32, Núñez, Chapter 
488, Statutes of 2006 and Senate Bill 32, Pavley, Chapter 249, Statutes of 2016). In 2018, 

Executive Order B-55-18 set a longer-term goal of statewide carbon neutrality as soon as 
possible and no later than 2045, with net negative GHG emissions thereafter. The targets laid 
out in Executive Order B-55-18 and SB 100 are consistent with international goals to reduce 

GHG emissions enough to avoid catastrophic climate change.  
End o f textbox 

Renewable resources such as solar and wind account for about 34 percent of California’s 

electricity use in 2018. SB 100 requires an increase to 60 percent by 2030, making renewables 

one of the main driving forces in reducing the state’s GHG emissions. Other factors include the 

sharp decline in the import of coal-fired electricity over the last decade, which is expected to 

drop to zero by 2025, and the beginning of a waning dependence on natural gas for electricity 

generation. The goal is to cut emissions from the electricity sector to zero while meeting an 

increasing demand and maintaining energy reliability, controlling costs, and ensuring that 

benefits reach all Californians. 

California’s Evolving Electricity System 
California’s electricity sector is rapidly evolving in response to climate policy and market 

changes. Customers are generating their own power from rooftop solar and other distributed 

generation. In 2019, the state met its goal for a million solar roofs set by former Governor 

Arnold Schwarzenegger. Soon distributed solar will be a mainstay for new homes given that on 

January 1, 2020, California’s building standards began to require new homes include solar. 

During the last decade, installed renewable capacity in the state increased from 9,313 

megawatts (MW) in 2009 to 23,313 MW in 2018. The variable nature of renewable resources, 

which change as the sun rises and sets and as winds blow, requires shifts in how the system is 

managed. Flexibility with fast responsiveness is needed to accommodate morning and late-

afternoon changes (termed ramps) in the net load (total load minus solar and wind 

generation) to prevent surpluses or shortages on the electricity grid.  

Although several tools are available to rapidly adjust supply or demand or both to meet 

flexibility needs, natural gas power plants provide about 75 percent of the available flexible 

capacity (the ability to quickly ramp energy production up or down as needed to match supply 

and demand). For the near term, natural gas generation will continue to play an important role 

in integrating renewable resources and ensuring reliability. As the electricity market grows 

regionally and resources such as energy storage and demand management grow to help 

integrate renewables, natural gas generation will decrease further. 

Customers face increasing choices over their sources and suppliers of electricity. Communities 

are opting to make their own electric resource choices through community choice aggregation 

(CCA) to develop innovative ways of providing cleaner energy resources. Residential and 

commercial retail customers are increasingly departing from investor-owned utilities (IOUs) 

and moving to CCA. Large commercial and industrial customers are buying their electricity 

directly from renewable generators, as well as from private direct access providers when 
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allowed. Furthermore, utilities face financial uncertainties with the looming liability associated 

with California’s devastating wildfires, with one utility in bankruptcy. Historically, the state has 

used its regulatory authority over the fairly centralized electricity market to help deliver GHG 

reductions and achieve other environmental and policy goals. These structural changes 

present uncertainty as well as opportunities for achieving clean energy goals. 

California’s electricity system planning approach has also changed with the development of 

integrated resources plans (IRPs) as called for in Senate Bill 350 (De León, Chapter 547, 

Statutes of 2015). IRPs are long-term planning documents that outline how load-serving 

entities, including investor- and publicly owned utilities, community choice aggregators, and 

private electricity suppliers, will meet demand reliably and cost-effectively while achieving 

state policy goals and mandates. These plans show steady progress in achieving the state’s 

renewable procurement requirements, including the increased Renewables Portfolio Standard 

of 60 percent renewables by 2030 called for in SB 100. They also meet GHG emissions 

reduction targets established by CARB, in consultation with the CEC and CPUC, in accordance 

with SB 350. A large share of the resource additions identified in the plans are from solar 

resources. 

Buildings Are Part of the Solution 
In 2017, the most recent data available, the state’s building stock accounted for almost a 

quarter of statewide GHG emissions, including fossil fuel consumed onsite (for example, gas or 

propane for heating) and electricity consumption (for example, for lighting, appliances, and 

cooling). (See Figure ES-2.) Under Assembly Bill 3232 (Friedman, Chapter 373, Statutes of 

2018), the CEC must assess the feasibility of reducing GHG emissions in residential and 

commercial buildings 40 percent below 1990 levels by January 1, 2030. Leveraging the 

decarbonization of the electricity system by transitioning space and water heating in buildings 

toward highly efficient electric appliances, coupled with strategies to enable greater ability to 

shift when energy is consumed, will be key to reducing emissions from buildings. Under 

Senate Bill 1477 (Senate Bill 1477, Stern, Chapter 378, Statutes of 2018), the CPUC and CEC 

are establishing two five-year incentive programs to enable greater penetration of these 

building decarbonization technologies. 
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ES-2: 2017 GHG Emissions by Sector (Percentage of Carbon Dioxide Equivalent)  

 

Source: CEC using data from CARB 

The increased digitization of the grid presents new to enhance the operational flexibility of 

buildings. Launching efficient technologies that can communicate with the grid can help shift 

the timing of energy use in buildings. At a large-enough scale, such smart technologies can 

adjust electricity consumption to maximize the use of renewable generation and help manage 

morning and afternoon ramps without compromising comfort or function. In this way, 

buildings can be a resource that helps maintain the reliability of evolving energy systems.  

Further, maximizing energy efficiency savings will reduce the costs of achieving the state’s 

climate goals, in part by opening new possibilities for meeting greater electricity demand from 

electrification. In late 2019, the CEC adopted the 2019 California Energy Efficiency Action Plan, 

which lays out strategies for achieving deep savings through energy efficiency and reducing 

GHG emissions from buildings. The action plan addresses legislative requirements to update 

strategies that increase energy efficiency in existing buildings and, more broadly, to achieve a 

statewide doubling of energy efficiency savings from electricity and natural gas end uses by 

2030 (Assembly Bill 758 [Skinner, Chapter 470, Statutes of 2009] and SB 350). 

Zero-Emission Vehicles are Critical 
Eliminating emissions from the transportation sector is critical to the state’s clean air goals—

roughly 50 percent of in-state GHG emissions come from this sector when including refinery 

emissions from the industrial sector, along with the vast majority of criteria pollutants (such as 

nitrogen oxide and diesel particulate matter). Unfortunately, despite the overall reduction in 

statewide GHG emissions from 2013 through 2017, emissions from the transportation sector 

actually increased by 6 percent. A statewide shift from the use of vehicles that run on fossil 

fuels to those that run on electricity (referred to as “transportation electrification”), whether in 

the form of battery-electric vehicles, plug-in hybrid electric vehicles, or fuel cell electric 

vehicles, is essential for reducing emissions. Thus, California has set ambitious goals of 
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achieving 1.5 million zero-emission vehicles (ZEVs) by 2025 and 5 million by 2030 as 

established in former Governor Edmund G. Brown Jr’s Executive Order B-16-2012. 

California is aggressively pursuing the deployment of ZEVs through regulations administered 

by CARB (for example, the Advanced Clean Cars rulemaking and the Innovative Clean Transit 

Regulation) and incentives (such as the Clean Vehicle Rebate Project and the Low Carbon 

Transportation Program). The CEC’s Clean Transportation Program is investing tens of millions 

of dollars in charging infrastructure and hydrogen refueling stations statewide. The CPUC has 

also directed IOUs to file applications for transportation electrification projects. Finally, the 

state’s settlement agreement with Volkswagen for the company’s violations of state and 

federal law in regard to emission tests will support the implementation of zero-emission transit 

and fleet vehicles, as well as plug-in electric vehicle recharging around the state. 

These efforts have helped California become the largest ZEV market in the nation with more 

than 650,000 ZEVs on the road and nearly half of the U.S. annual sales. Plug-in electric 

vehicles accounted for nearly 8 percent of California’s vehicle sales in 2018, compared to 2 

percent nationally. However, ZEV sales are expected to accelerate worldwide in response to 

technological advancements and government policies. Battery pack prices have declined by 

upward of 85 percent from 2010 to 2018, with the potential for additional reductions through 

2030. Investments in electrification, as well as autonomous and shared vehicle technologies, 

continue to grow dramatically. Globally, auto manufacturers may be selling upward of 15 

million plug-in electric vehicles per year by 2025, given the anticipated effects of existing 

regulatory sales requirements. 

To support California’s growing ZEV population, the state will need to drastically increase the 

availability of refueling infrastructure. Executive Order B-48-18 set a target of 250,000 shared 

charging infrastructure connections, including 10,000 direct-current fast charging stations by 

2025. (The same executive order also set a target of 200 hydrogen refueling stations by 

2025.) Assembly Bill 2127 (Ting, Chapter 365, Statutes of 2018) subsequently required the 

CEC to assess the number and type of charging infrastructure necessary for California to meet 

its goal of 5 million ZEVs by 2030. The CEC’s first charging infrastructure assessment is 

expected at the end of 2020. The CEC is also updating the state’s Vehicle Grid Integration 

Roadmap, which will outline key steps in the implementation of technologies that can lower 

the costs for plug-in electric vehicle drivers, recharging station owners, and utility customers in 

general. 

All Californians Must Benefit From the Clean Energy Future 
California’s clean energy future must create an inclusive clean energy economy in which the 

benefits are equitably distributed. SB 350 put California’s clean energy targets into law and 

took steps to ensure that all Californians realize the benefits of clean energy. In response to 

SB 350, the CEC published the Low-Income Barriers Study, Part A: Overcoming Barriers to 
Energy Efficiency and Renewables for Low-Income Customers and Small Business Contracting 
Opportunities in Disadvantaged Communities (Barriers Study Part A) and, in 2018, CARB 

published the Low-Income Barriers Study, Part B: Overcoming Barriers to Clean Transportation 
Access for Low-Income Residents (Barriers Study Part B). California’s agencies have made 

significant progress toward accomplishing the recommendations in the barriers studies. For 
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example, the CEC’s Electric Program Investment Charge (EPIC) program exceeded the goal set 

in Assembly Bill 523 (Reyes, Chapter 551, Statutes of 2017) for at least 25 percent of the 

technology demonstration and deployment funds to be allocated to projects in and benefitting 

disadvantaged communities, and at least 10 percent allocated to projects in and benefitting 

low-income communities. As of July 2019, the CEC’s EPIC program invested about 31 percent 

of funds to projects in disadvantaged communities and an additional 34 percent to projects in 

communities that are low-income but not considered disadvantaged. (See Figure ES-3.)  

Figure ES-3: EPIC Projects Located in Low-Income and Disadvantaged Communities 

 

Source: Joint agency presentation by at the July 30, 2019, workshop on Advancing 

Energy Equity 

Going forward, California must look for new opportunities to advance clean energy equity in 

disadvantaged and low-income communities, tribes, and rural communities. Areas for further 

work include developing attainable opportunities to finance energy upgrades, developing one-

stop shops to increase access to clean technologies, advancing retrofits in low-income 

multifamily housing, training and dedicating staff to community outreach, and providing direct 

support to community based organizations. 

Planning for the Future 
It is critical that the state’s planning efforts reflect and account for rapid changes in energy 

markets, such as the deployment of solar photovoltaic and energy storage technologies, 

migration of load from IOUs to community choice aggregators, climate change impacts on 

supply and demand, and declining reliance on natural gas. The 2019 IEPR puts forward new 

10-year forecasts for electricity and natural gas use, as well as for transportation fuels. The 

forecasts for electricity and natural gas demand inform planning for resource procurement and 
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transmission investments in the CPUC’s Integrated Resource Planning process and the 

California Independent System Operator’s (California ISO’s) Transmission Planning Process, 

respectively. In addition, the CEC provides monthly peak demand forecasts in coordination 

with the California ISO and the CPUC for evaluating resource adequacy. 

The transportation forecast aims to capture changes in consumer preferences influenced by 

clean vehicle policies, technology investments, and global market pressures. The findings from 

the transportation forecast are also inputs into the electricity and natural gas forecast. Staff 

continues to refine the electricity and natural gas forecast to better reflect hourly data for 

factors such as rooftop solar, energy efficiency, electricity storage, demand response (to 

reliably and quickly ramp energy load up or down in response to price signals), climate 

change, and electric vehicle charging. California’s planning efforts continue to evolve as its 

historically siloed sectors such as buildings, electricity, and transportation are becoming 

increasingly intertwined. 

Investing in technology innovation is also necessary to help the state decarbonize its energy 

system in ways that are clean, safe, affordable, accessible, and reliable. The CEC is conducting 

research that ranges from identifying pathways to achieve deep GHG reductions, to developing 

technological solutions such as low- and no-carbon alternatives for space heating, water 

heating, and cooking in buildings, to identifying solutions to better integrate electric vehicles 

into the grid.  

In light of California’s climate change policies, difficult decisions about replacing aging gas 

infrastructure and managing investments to maintain energy reliability are needed. In 

Southern California, maintaining energy reliability remains challenging, and concerns in recent 

years are primarily due to breakdowns in the aging natural gas infrastructure in the region. 

Following a massive leak at the Aliso Canyon natural gas storage facility in 2015, the state has 

limited the use of the facility, which has historically helped balance natural gas supply and 

demand. Further, multiyear outages of natural gas pipelines that serve the region greatly add 

to the risk of disruptions in energy reliability. The CEC, CPUC, California ISO, and the Los 

Angeles Department of Water and Power continue to work closely together to monitor the 

situation and implement solutions, with an emphasis on using preferred resources such as 

storage, demand response, and renewables.  

Adapting to Climate Change 
As California pursues its clean energy future, it must plan for and adapt to a changing 

environment that will affect the demands on and capabilities of the system. A warmer climate 

increases the need for indoor cooling, while extreme heat compromises the performance of 

generation, transmission, and distribution infrastructure. Reduced spring snowpack reduces 

hydroelectric supplies during summer months when hydropower has historically provided an 

important, zero-emission resource for meeting peak demand. Wildfires have had tragic 

consequences in recent years in terms of loss of life and property. During weather associated 

with extreme wildfire risk, planned power shutoffs intended to protect public safety were used 

in unprecedented levels in October 2019. The shutoffs affected an estimated 2 million people.  
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California’s investments in research and development are one of the most important tools for 

reaching long-term decarbonization in a resilient and cost-effective manner. Planning for the 

effects of climate change in the energy sector, identifying pathways to achieve deep 

decarbonization of energy use, and developing innovative solutions to these complex issues 

must be rooted in a science-based understanding. Further, climate science must be actionable 

on a local level, and the state must prioritize research and actions that support climate-

resilience for California’s communities that are most vulnerable to climate change.  

Taking Up the Challenge 
California must boldly face the challenge of decarbonizing its energy system to dramatically cut 

GHG emissions while maintaining energy reliability, controlling costs, increasing its resiliency to 

climate change, and improving the equity of how clean energy benefits are realized. 

Addressing this challenge will require the engagement of state and local governments, 

industry, environmental groups, nongovernmental organizations, and Californians throughout 

the state. California is the fifth largest economy in the world, a state rich with renewable 

resources, the home of technological innovations that have spread throughout the world, and 

a leader in clean energy policies. California has the resources, talent, and political will to 

achieve its clean energy goals and be an example to others striving for a similarly sustainable 

future. 
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Changes in Fossil Natural Gas-Fired Electricity Generation 

California is beginning a transition away from fossil natural gas as a primary fuel source for 

electric generation. To meet air quality, climate, and other environmental goals, fossil 

generation is being replaced by resources including renewables, transmission upgrades, 

energy storage, energy efficiency, and demand response. 

Sta rt o f textbox 

California’s Economic Growth Outpaces Electricity Consumption 

 

California continues to demonstrate that it is possible for economic growth to outpace energy 

consumption. Between 2000 and 2018, California’s gross state product (GSP) grew by almost 

54 percent while electricity consumption grew by about 10 percent—the state’s economy grew 

five times faster than electricity consumption. Meanwhile, the state’s population grew roughly 

17 percent from about 34 million in 2000 to almost 40 million in 2018. 

Sources: Jobs data are from the Employment Development Department and reflect civilian 

employment growth, June 2019. Gross state product data are from U.S. Bureau of Economic 

Analysis and Moody’s Analytics, June 2019. Population data are from California Department of 

Finance, December 2018. End o f textbox 

Over the last decade, the portfolio of resources in California’s electric system has significantly 

changed. The amount of generation from fossil natural gas plants has decreased by roughly 22 

percent, from 117 gigawatt-hours (GWh) in 2009 to 91 GWh in 2018. Large amounts of 

renewable generation have been added to the system, driven primarily by California’s 

Renewables Portfolio Standard (RPS) and the California Solar Initiative. Installed renewable 

capacity in the state increased from 9,313 megawatts (MW) in 2009 to 23,313 MW in 2018, as 

shown in Figure 3. Over the last decade, renewable generation, including rooftop solar PV, has 
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natural gas being the primary fuel) is 15 percent of total fuel usage for the two units in 

2018. This is not shown in the figure. 

Figure 4: In-State Electric Generation by Fuel Type 

 

Source: CEC Quarterly Fuels and Energy Note: On natural gas-fired power plant, 

Grayson, uses RNG as a secondary fuel for two operational units. The units (combined) 

account for 120 GWh, and the RNG share as a secondary fuel (fossil natural gas being 

the primary fuel) is 15 percent of total fuel usage for the two units in 2018. This is not 

shown in the figure. 

Historically, fossil natural gas power plants have had the lowest operating costs, or marginal 

costs, so they were the first resources called on, or dispatched, to meet electricity demand. 

However, the lower overall operating costs of renewable resources means that when the sun 

is shining or the wind is blowing these resources are being called on instead of fossil natural 

gas plants.6 The use of these resources is leading to an overall reduction in the amount of 

fossil natural gas used for electricity generation. In addition, fossil natural gas generation has 

 

 

 

 

 

6 For example, in the California ISO market, resources with the lowest marginal costs are called on first to meet 

load, which is also referred to as “economic dispatch.” Solar has essentially zero marginal costs, while wind has 

very low marginal costs when compared with fossil natural gas generation.  
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Pacific Daylight Time (PDT) (in hour ending in 17 PST) and in the two hours immediately 

after.21 Figure 8 shows that in 2021, the reliability gap expands to four hours, from 6:00 p.m. 

through 9:59 p.m. PDT (hour ending 17 through 20 PST).22 In 2022 (Figure 9), the reliability 

gap continues from 6:00 p.m. through 9:59 p.m. PDT (to cover hours ending in 17 through 20 

PST), but the peak hour shifts from 6:00 p.m. to 7:00 p.m. PDT (hour ending in 18 PST).23 

Figure 7: 2020 Projected Energy Production From Resource Adequacy Fleet 

 

Source: California ISO 

 

 

 

 

 

21 Ibid., p. 11. 

22 Ibid. 

23 Ibid. 
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Figure 8: 2021 Projected Energy Production from Resource Adequacy Fleet 

 
Source: California ISO 

Figure 9: 2022 Projected Energy Production from Resource Adequacy Fleet 

 
Source: California ISO 

The California ISO explained that there are several challenges to addressing these short -term 

resource adequacy concerns, including energy capacity decreasing because of net retirement 

of 4,000 MW of OTC natural gas-fired plants, increasing load, thermal resource retirements 












