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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 

10%

54%

-5%

5%

15%

25%

35%

45%

55%

2 0 0 0 2 0 0 3 2 0 0 6 2 0 0 9 2 0 1 2 2 0 1 5 2 0 1 8

CA GSP & CA Electricity 
Consumption % change 
since 2000





 

14 

 

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 
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Figure 13: Identified Emissions Reduction Potential of Sector-Specific Pathways for 

Meeting the 2030 Targets 

 

Source: Energy Futures Initiative 

However, EFI does not believe that storage for 10 days stretches with no wind will be available 

by 2030.72 At the workshop, Ms. Kenderdine explained that fossil natural gas fuel is needed to 

run the system reliably with a lot of wind and solar on the electric system.73 Further, she noted 

that hydrogen made from renewables could substitute fossil natural gas and serve as the fuel 

needed to run the system.74 Yet it is unclear the extent to which existing infrastructure can be 

used for hydrogen in time to meet the 2030 and 2050 targets. Ms. Kenderdine recommended 

that hydrogen be the focus of innovation in the 2050 time frame.75 

 

 

 

 

 

72 Ibid., pp. 79, 85. 

73 Ibid., p. 86. 

74 Ibid.  

75 Ibid., p. 110.  
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The EFI and E3 scenarios and pathways provide useful data points for decision makers to 

consider as the state transitions to a 100 percent clean energy standard and works toward a 

carbon-neutral economy. No matter which strategies are selected to achieve the 2030 and 

2050 GHG emissions reduction goals, there are some practical considerations for policy makers 

to keep in mind (for example, the multiple days in a row of low or no wind and solar to meet 

demand).  

At the September 24 workshop, Ms. Debra Lew, an energy consultant to the Western 

Interconnection Regional Advisory Body, illuminated some of these considerations. She stated 

that “100 percent clean energy is possible with today’s technology … but it might be very 

expensive,” if not implemented in a smart way with costs in mind.76 Ms. Lew highlighted three 

challenges to grid reliability as the amount of intermittent resources increases: system 

stability, system balancing, and resource adequacy. Concerning system balancing, she noted 

the importance of controlling both sides of the supply/demand balance and suggested that this 

may be addressed with controllable or price-sensitive signals on both sides of the supply-and-

demand balance.77 For instance, Ms. Lew explained, time-of-use rates could replace the need 

for a four-hour battery, and coincident peak demand charges could replace the need for more 

system peakers.78 

However, Ms. Lew noted that time-of-use prices alone are not enough to balance supply and 

demand; chasing time-of-use rates can make system balancing worse by causing large step 

changes.79 She suggested that dispatching demand can smooth this problem and noted that 

we must start thinking of demand response, not as a generator, but more as demand that is 

price elastic.80 This would mean that demand would be determined by who is willing to pay at 

a moment in time.81 Ms. Lew explained that as California electrifies inherently flexible sectors, 

such as transportation and building heating, such significant new price-elastic demand will 

cause the loss-of-load concept to lose relevance (hours or days for which generation is 

insufficient to meet demand).82 In response to CEC Commissioner Andrew McAllister’s 

 

 

 

 

 

76 Ibid., p. 61. 

77 Ibid., p. 63. 

78 Ibid. 

79 Ibid., p. 64. 

80 Ibid., p. 65. 

81 Ibid., p. 66. 

82 Ibid. 
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expansion of western electricity markets and regional coordination, and research and 

development for transportation electrification, smart inverters, and electric vehicle chargers. 

While progress has been made in many of these areas, California must continue developing 

the tools needed to ensure a reliable grid as load is added and the state brings more variable 

renewable resources on-line. The following are recommendations to further advance 

California’s electric system: 

• Develop a plan that identifies the appropriate amount and mix of resources 

and technologies to ensure reliability in the near term to midterm while 

promoting the longer-term transition to a zero-carbon electricity system 

called for in Senate Bill 100. The California Energy Commission (CEC) should 

continue to work with the California Public Utilities Commission (CPUC), the California 

Air Resources Board, and the California Independent System Operator (California ISO) 

to develop an orderly plan for using new clean technologies to ensure a reliable zero-

carbon grid in 2045. The plan for the near term to midterm should account for plant 

retirements; identify critical, strategically located gas generation needed for reliability 

where deferring retirements may be appropriate; and ensure that new and emerging 

technologies are employed to fill the role of these plants. This plan will allow for the 

retirement of fossil natural gas generation and provide a reliable and resilient grid in the 

long term. 

• Continue to support research to improve forecasting of load and renewable 

generation. The CEC should continue to support research that improves forecasting 

capabilities that allow grid operators to predict more accurately the amount of 

generation that will be needed to meet the net load and support more frequent bidding 

of solar generators into short-term markets. 

• Accelerate research, development, and use of smart inverters. The CEC, CPUC, 

and the California ISO should accelerate research, development, and launch of smart 

inverters with advanced capabilities for inverter-based resources to enhance power 

quality, decrease grid disturbances, and participate in ancillary service markets.97 

 

 

 

 

 

97 “Ancillary services” refer to the functions that help grid operators maintain a reliable electricity system. 

Ancillary service maintain the proper flow and direction of electricity, address imbalances between supply and 

demand, and help the system recover after a power system event. 
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Figure 16: 2017 Direct GHG Emissions From the Residential and Commercial Sectors 

 

 

Source: CEC staff using data from the California Air Resources Board (CARB) Note: 

Fluorinated gases, or F-gases, are man-made gases that have some of the highest global 

warming potential values. There are four types: hydrofluorocarbons (HFCs), 

perfluorocarbons (PFCs), sulfur hexafluoride (SF6), and nitrogen trifluoride (NF3). LPG 

represents liquefied petroleum gases. 

Recent research estimates105 that overall methane emissions from leaks and unburned 

methane in California homes is equivalent to about 0.5 percent of total consumption in the 

residential sector.106 Methane released into the atmosphere is 25 times more potent than the 

 

 

 

 

 

105 CEC. 2018. Natural Gas Methane Emissions from California Homes, CEC-500-2018-021.  

106 Fischer, M. L., W. R. Chan, W. Delp, S. Jeoin, V. Rapp, Z Zhu. 2018. “An Estimate of Natural Gas Methane 

Emissions From California Homes.” Environmental Science & Technology. 52, 10205-10213. 
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20 percent RNG for its system by 2030;122 the pathway is less clear beyond that for achieving 

a system by 2045 in which most or all retail customers have a choice of safe, carbon-neutral 

gas for use in buildings. Regardless of methane source, leakage and indoor air quality will 

require ongoing focus.  

These issues will receive focused attention in 2020 and beyond. To promote the enterprise of 

decarbonizing California’s buildings, the Legislature passed Assembly Bill 3232 (Friedman, 

Chapter 373, Statutes of 2018) and Senate Bill 1477 (Stern, Chapter 378, Statutes of 2018). 

AB 3232 directs the CEC to assess how to reduce GHG emissions from buildings 40 percent 

below 1990 levels by 2030. The CEC will develop the building decarbonization assessment in a 

public process and will transmit the final report to the Legislature by January 1, 2021. 

SB 1477 requires the CPUC, in consultation with the CEC, to create two incentive programs—

Building Initiative for Low-Emissions Development (BUILD) and Technology and Equipment for 

Clean Heating (TECH). These two programs will use $50 million of gas corporation cap-and-

trade revenues annually for four years to promote the installation of low-emission and near-

zero-emission space- and water-heating technologies in new and existing homes. The 

programs will promote clean emission technology and work to shift the market by coordinating 

with manufacturers, distributors, and contractors. In addition, SB 1477 addresses energy 

equity challenges by reserving a minimum 30 percent of total program funding for new 

housing in low-income and disadvantaged communities. The CPUC issued a building 

decarbonization order instituting rulemaking (OIR) proceeding in January 2019 (R.19-01-

011).123 A final decision on the SB 1477 programs is expected in early 2020 with 

implementation to begin in late 2020. 

Load Flexibility for Renewables Integration 
Steep upward and downward ramps in load—in the morning and particularly in the afternoon 

and evening—present a daily challenge to electric system operators as discussed in Chapter 1. 

Flexibility on the load side can help address these ramps and promote the use of renewable 

energy when it is available and, conversely, avoid using electricity when it has a relatively high 

 

 

 

 

 

122 SoCalGas published “California’s Clean Energy Future: Imagine the Possibilities” in March 2019. The plan 

describes SoCalGas’ vision to replace 20 percent of their system’s natural gas supply with renewable natural gas 

(RNG) by 2030. 

123 CPUC opened the order instituting rulemaking regarding building decarbonization in November 2018, R.19-

01-011. 
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carbon content, thus reducing overall GHG emissions.124 Optimizing demand flexibility can help 

pave the way for using higher levels of renewable resources and the eventual transition to a 

zero-carbon electricity grid. With the right automation, grid-level signals can allow devices to 

minimize the associated impact on the distribution grid while maintaining or improving the 

ability to meet customer needs throughout the day. 

Heat pumps for water and space heating are one example of an enabling technology for load 

flexibility. Making small adjustments in space-conditioning schedules and using heat pump hot 

water heaters as thermal batteries can help match the timing of electricity demand to the 

generation of renewable energy, as well as reduce the severity of the late-afternoon demand 

ramp as solar output rapidly decreases.125 

The greater the number of controllable heat pump systems in the built environment, the 

greater the combined potential to help integrate renewable resources and enhance grid 

reliability. Many other electric loads, including lighting, pumps and compressors, electric 

vehicles, and a wide array of appliances can provide analogous flexibility services routinely and 

cost-effectively. 

Rapid electrification poses significant challenges to California’s electricity distribution 

infrastructure. Natural gas has been the preferred energy resource for most heating end uses, 

and electric distribution systems were not necessarily designed to meet those heating loads. 

Increased building decarbonization via electrification will require upgrading parts of the 

existing distribution system to handle the increased load. Transportation electrification will 

have greater effect—a rapidly growing electrical load that will need to be accounted for in 

present-day upgrades and future distribution plans. 

Onsite solar photovoltaic (PV) systems are now a mainstream reality for planning electricity 

supply and demand. Historical one-way (utility-scale generation being delivered to the 

consumer) grid design must adapt to include increasing amounts of generation being pushed 

from behind-the-meter onto the distribution system. Onsite panel sizing, grid interconnections, 

 

 

 

 

 

124 “Renewable integration” involves balancing electricity generation to load while maintaining voltage and 

frequency within prescribed limits to ensure reliability and provide reserves for unexpected events. Intermittent 

renewable resources that increase minute to minute and have hourly variability  require more ancillary services 

and ramping capabilities. 

125 “Ramping” refers to the ability of generation resources to change output in larger amounts over a 10-minute 

to three-hour time frame to respond to larger changes in wind and solar output. For example, solar resources will 

shut down more or less at sunset, requiring that other generation is brought on-line quickly or “ramped up.” 

Generators must be able to “ramp down” as solar resources begin production after sunrise each day.  
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Program Description 

Clean Energy Optimization Pilot (CEOP) 

(SCE) 

CEOP is a performance-based GHG reduction program, 
of fering incentives to SCE customers to reduce GHGs 
through on-site measures. SCE has partnered with the 
University of  California and California State University to 

implement the pilot. 

Disadvantaged Communities—Green 
Tarif f  (DAC-GT) (PG&E, SCE, and 

SDG&E) 

The program enables income-qualif ied, residential 
customers in disadvantaged communities who may be 

unable to install solar on their roof  to benef it f rom utility 

scale clean energy and receive a 20 percent bill discount.  

Multifamily Af fordable Solar Homes 

(MASH) (PG&E, SCE, and SDG&E) 

MASH provides f ixed, up f ront, capacity-based incentives 
for qualifying solar energy systems on low-income, 

multifamily properties. The MASH program is closed. 

 

Solar on Multifamily Af fordable Housing 
(SOMAH) Program (PG&E, SCE, 

SDG&E, Liberty Utilities, and Pacif iCorp)  

Similar to MASH, the SOMAH program provides incentives 
for the installation and interconnection of  at least 300 MW 
of  solar generating capacity on qualif ied multifamily 
af fordable housing statewide by 2030. The SOMAH 

program is open.  

Energy Savings Assistance (ESA) 
Program (All privately owned and 

regulated gas or electric utilities in 

California) 

ESA provides no-cost weatherization services to low-
income households who meet income guidelines. ESA is a 

weatherization program but provides a decarbonization 

benef it through energy ef f iciency measures. 

Source: PG&E, SCE, and SDG&E IRPs 

Similar to LADWP, investor-owned utilities (IOUs) are focused on transportation electrification. 

This strategy is important for the state to reduce its GHG emissions. Increasing the energy 

efficiency of buildings and appliances is also a key strategy to reducing GHG emissions from 

buildings. 

Quantifying and setting targets for building decarbonization are a first step toward meeting 

carbon reduction goals. Utilities can contribute by assessing the potential for GHG reductions 

from existing buildings in their service territories and targeting buildings for cost -effective 

retrofits. 

Role of the Traditional Energy Efficiency Portfolios 
As decarbonization moves to the center of California’s energy policy, the role and composition 

of the traditional gas and electric energy efficiency portfolios are changing. Going forward, 

traditional programs will need to focus more directly on two areas: first, ensuring low-income 

residents perceive the full range of benefits of the low-carbon energy economy; second, to 

expand dramatically the investment in market transformation efforts around low-carbon 

technologies, whether within electric or gas end uses or in support of fuel substitution. In the 

IOU realm, given recently tightened cost-effectiveness requirements and reduced efficiency 

program goals, overall spending on the IOU energy efficiency portfolios may decline going 

forward. At the same time, the potential exists to incorporate aggregated energy efficiency 

and load flexibility into utility energy procurement or resource adequacy markets or both. One 

area of effort going forward—whether by California’s publicly owned utilities, IOUS, or 
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community choice aggregators—is the continued development of tools and programs that 

enable facile aggregation, procurement, and forecasting of these demand-side resources. 

Recommendations 
The California Energy Commission (CEC) has proposed strategies and policy recommendations 

as part of the California 2019 Energy Efficiency Action Plan. The overarching objectives of the 

plan are to meet the doubling of energy efficiency savings by 2030, remove barriers to energy 

efficiency faced by low-income and disadvantaged communities, and reduce GHG emissions 

from new and existing buildings. 

Today, the pressing needs for deepened energy efficiency and widespread building 

decarbonization are alternative funding sources and financing mechanisms, new and improved 

tools, and new program structures. The portfolio of programs overseen by the California Public 

Utilities Commission (CPUC) cannot be the only solution to California’s energy efficiency goals. 

Private markets and other nonratepayer sources of funding need to be tapped through 

innovative programs designs and collaborative efforts. These new designs must be crafted 

with an inclusive equity framework that works for the people within a local community, 

including tribal governments and rural, low-income, or disadvantaged communities.  

Codes and standards development will continue to be a significant pathway for change and 

improvement. Codes and standards tend to leverage successful innovations in the 

marketplace. Thus, they cannot be the sole mechanism to achieve the state’s energy goals—

especially as progress slows on federal standards— which often preempt state-level standards. 

New metrics, improved standards compliance, and expanded data access are essential for 

success.  

Key actions to take include: 

• A one-stop shop for energy efficiency and building decarbonization programs that can 

leverage funds outside the utility portfolio and cover all sectors—residential, 

commercial, agriculture, and industrial. By combining taxpayer and ratepayer funds 

from health, energy, air quality, and utility entities, customers can receive deeper 

energy retrofits.  

• Offer programs that offer comprehensive solutions with demand flexibility, demand 

response, electric vehicle, solar photovoltaic, and storage, in addition to traditional 

energy efficiency measures. Significant work is needed to break down funding silos, 

ensure funds are available on a rolling basis and made easily available to low-income 

and disadvantaged communities.  

• Expand pay-for-performance and on-bill repayment programs so customers can more 

easily finance energy efficiency upgrades. 

• Adopt monetary values for the cobenefits of energy efficiency and building 

decarbonization, including indoor air quality, improved working conditions, and 

improved comfort. 

• Develop demand-flexibility standards. Research the business case for demand-flexible 

appliances and the infrastructure needed at the building level for success.  
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• Develop geographically aggregated datasets of energy consumption to help utilities, 

researchers, program administrators, local governments, tribes, and state agencies 

more accurately target areas where energy efficiency and building decarbonization are 

most cost-effective, would reduce local transmission and distribution strain, and would 

benefit environmental justice communities. 

• For investor-owned utilities (IOUs), work with the CPUC integrated resources planning 

process to develop the ability to incorporate aggregations of energy efficiency and 

demand-response programs into long-term planning and procurement. For publicly 

owned utilities (POUs), develop methods to integrate aggregations of energy efficiency 

and demand-response projects into integrated resource plans (IRPs). The CEC should 

work with POUs to establish minimum thresholds of cost-effective energy efficiency and 

demand response that must be included in IRPs. 

The diversity of activities, approaches, jurisdictions, and authorities required for building 

decarbonization requires involvement of the widest array of actors. Key stakeholders in this 

realm include the CEC, CPUC, the California Air Resources Board, the California Independent 

System Operator, the California Legislature, the California Governor’s Office, local 

governments, tribal governments, building officials, the California Department of Community 

Services and Development, the California Department of Public Health, the California 

Alternative Energy and Advanced Transportation Financing Authority, IOUs, POUs, community 

choice aggregators, building contractors, original equipment manufacturers and their 

distributors and retailers, architects and designers, energy professionals, nongovernmental 

organizations, program administrators, and more. 

A complete list of the recommended actions to achieve the state’s energy efficiency goals, 

including lead and partner entities, is available in the final 2019 California Energy Efficiency 

Action Plan. 
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Table 4: GHG, Fuel, and Air Quality Goals and Milestones 
Policy Origin Objectives Goals and Milestones 

Assembly Bill 32 GHG Reduction Reduce GHG emissions to 1990 levels by 2020 

Senate Bill 32 GHG Reduction Reduce GHG emissions to 40 percent below 1990 

levels by 2030 

Executive Order B-55-18 GHG Reduction Achieve carbon neutrality by 2045 

Senate Bill 100 GHG Reduction Requires 100 percent of  retail sales of  electricity 

to end-use customers to come f rom 100 percent 

zero-carbon resources by 2045 

Clean Air Act; California State 

Implementation Plans 
Air Quality 80 percent reduction in NOX by 2031 

Executive Order B-16-2012 GHG Reduction, 
Increase Zero-

Emission 

Vehicles and 

Inf rastructure 

Reduce GHG emissions f rom the transportation 

sector to 80 percent below 1990 levels by 2050 

Inf rastructure to accommodate 1 million electric 

vehicles by 2020 

1.5 million electric vehicles by 2025  

Senate Bill 350 GHG Reduction, 
Increase Zero-

Emission 
Vehicles and 

Inf rastructure 

Requires publicly owned utilities (POUs) with 
electricity demands exceeding 700 gigawatt-hours 

to develop integrated resource plans (IRPs) by 
January 2019. Requires investor-owned utilities 
(IOUs) to f ile applications for investments to 

support transportation electrif ication. 

Established the Disadvantaged Communities 
Advisory Group to review and provide guidance 
on clean energy and pollution reduction programs 

to the California Energy Commission (CEC) and 

the CPUC. 

Assembly Bill 1493 GHG Reduction Reduce GHG emissions f rom new cars and trucks 
by to 22 percent below 2002 levels by 2012 and 

30 percent below 2002 levels by 2016  

Senate Bill 1275 Increase Zero-
Emission 

Vehicles 

1 million zero-emission vehicles by 2023 

 

Executive Order B-48-18 Increase Zero-

Emission 
Vehicles and 

Inf rastructure 

5 million zero-emission vehicles by 2030 

250,000 electric vehicle chargers, including 

10,000 direct current fast chargers, and 200 

hydrogen refueling stations by 2025 

Executive Order B-32-15 on 

Sustainable Freight 

Air Quality, 
GHG Reduction, 

Petroleum 

Reduction 

Required an action plan to include targets. The 
resulting targets included improving system 
ef f iciency per GHG emission by 25 percent by 

2030, as well as 100,000 vehicles and equipment 

capable of  zero emission operation by 2030  

Source: CEC 
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Table 5: Regulatory Measures In-Development for Zero-Emission Transportation 

Sector of Vehicles or 

Equipment 

Implementation and Milestones 
Estimated Statewide Population in 

2019 

CARB Preliminary Estimate of 

Electric Infrastructure Needs 

Oceangoing Vessels at Berth 

Container, reefer, cruise, auto 

carrier, and tanker vessels 

Reduce at berth emissions by 
controlling more visits, vessel types, 

and ports 

Phase-in anticipated 2021–2029 

1,250 

Varied by vessel type: container, 
reefer, & auto carrier ~1 MW; cruise 

~3-11 MW; tankers ~0.5-2.5 MW 

Harbor Craft 

Passenger and f reight vessels, 
such as ferries, tugboats, barges, 

dredges 

Cleaner combustion but support 
introduction of  zero-emission 

technologies where feasible 

Phase-in anticipated 2023 

3,500 

Additional electrif ication expected to 
support augmented use of  shore power 
and charging for emerging full zero-

emission or “plug-in hybrid” diesel 

vessels with battery storage 

Airport Ground-Support 

Equipment 

Transport baggage, cargo, and 

passengers to and f rom aircraf t; 
move, service and provide 

ground power to aircraf t 

Transition to zero-emission GSE 

Implementation 2023-2031 

7,000 

Charging rates up to 80 kW or more 
(for example, multiport, multi-

equipment charger) with a signif icant 
variation in charging demands for 

dif ferent types of  GSE 

Forklifts 

Warehousing, distribution 

centers, ports, manufacturing 

Fleets of  forklifts (<8,000 lb.) to 
transition to zero-emission 

technology 

Implementation 2023-2035 

100,000 

Charging rates up to 80 kW or more 
(for example, multiport, multi-

equipment charger) with a signif icant 

variation in charging demands  

Advanced Clean Trucks 

Pickup and delivery, drayage, 
utility, refuse, public, shuttle, 

others 

Zero-emission trucks as a 

percentage of  manufacturers sales 

Implementation 2024+ 

150,000 

Initial: overnight depot charging  

Future: Public fast-charging network  

Transportation Refrigeration 

Units 

Moving container, bulk, or liquid 

cargo at ports and intermodal rail 

yards 

Trucks to use 100 percent zero-
emission TRUs, Trailer TRUs to be 
zero when stationary, and facilities to 
provide inf rastructure to allow for 

zero-emission operation on-site. 

Phase-in anticipated 2025 

200,000 

Up to 10,000 facilities (warehouses, 
stores, truck stops, etc.) may need to 

install electric (or other zero-emission 

technology) inf rastructure. 

Cargo Handling Equipment 

Moving container, bulk, or liquid 

cargo at ports and intermodal rail 

yards 

Transition to full zero-emission 

technologies 

Phase-in anticipated 2026 

5,000 

Under development—considerations 
include charging rate required for 

battery electric equipment, and use of  
electric versus other zero-emission 

alternatives. 

Airport Shuttles 

Transport passengers around 
airport property and between 
airports and nearby businesses 

(hotels, of f -airport parking) 

Transition to full zero-emission 

technologies 

Phase-in anticipated 2027 

1,000 

Majority of  chargers will be 50 kW and 
above, likely requiring inf rastructure 
upgrades at all regulated airports and 

most regulated businesses. 

Source: CEC, based on information from CARB 

CARB also administers the Low Carbon Fuel Standard (LCFS), requiring fuel providers to 

reduce the carbon intensity of transportation fuel by 20 percent by 2030. In 2018, CARB 

adopted amendments to the LCFS that added a special crediting provision for ZEV 
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Table 6: CPUC-Jurisdictional Transportation Electrification Programs 

Utility Sector Program Budget, Size and Scope 

PG&E Light-Duty 
EV Charge Network ($130M) 7,500 level 2 electric vehicle supply 
equipment (L2 EVSE), Fast Charge Program ($22.39M) 234 direct-current 
fast chargers (DCFCs), Home EV Charger Information Resource Project 
($500k) upgrade EV website, EV Schools ($5.76M) 88-132 L2 EVSE at 22 

sites, EV Parks ($5.54M) 40 L2 EVSE & 3 DCFC at 15 sites 

PG&E Medium- and 

Heavy-Duty 

FleetReady Program ($236.3M) electrify 700 sites and 6,500 MD/HD EVs, 
Medium/Heavy-Duty Fleet Customer Demonstration ($3.35M) make-

ready & EVSE for 1 f leet, Electric School Bus Renewables Integration 
($2.2M) make-ready equipment for 2-5 school buses 

PG&E Off -Road 
Idle Reduction Technology ($1.7M) demonstrate idle-reduction 
technologies for truck stops or transport ref rigeration units (TRUs) 

SDG&E Light-Duty 
Power Your Drive ($45M) 3,500 L2 EVSE, Electrify Local Highways 
($4M) 80 L2 EVSE & 8 DCFCs at park and rides, Dealership Incentives 

($1.79M) dealership training, Schools Pilot ($18.7M) 184 L2 EVSE & 12 
DCFC at 30 sites, Parks Pilot ($9.9M) 120 L2 EVSE & 20 DCFC at 10 
sites. 

SDG&E Medium- and 

Heavy-Duty 

Fleet Delivery Services ($3.69M) up to 90 MD EVs, Green Shuttle 
($3.15M) L2 EVSE and/or DCFCs with solar/storage, Medium-duty and 
Heavy-duty Electric Vehicle Charging Infrastructure Program  

($150.56M) 3,100 class 2-8 EVs, forklif ts, and TRUs, Vehicle-to-Grid Pilot 
($1.73M) utilize 10 school buses for V2G operations 

SDG&E Off -Road/ 

Ports 

Port Electrification ($2.4M) 30 EVSEs for medium-duty/heavy-duty 
vehicles and forklif ts 

SDG&E Airports 
Airport Ground Support Equipment ($2.84M) EVSE retrof itting and 
assess f leet charging behavior 

SCE Light-Duty 
Charge Ready Pilot ($44M) 2,500 L1/L2 EVSE, Residential Make-Ready 
Rebate ($3.99M) up to 5,000 L2 EVSE rebates, Urban DCFC Clusters 
($3.98M) up to 50 DCFCs, Charge Ready and Market Education 
Program ($760.1M) rebates for 48,000 EVSEs, Schools ($9.89M) 250 

L1/L2 EVSE at 40 sites, Parks & Beaches ($9.89M) 120 L2 EVSE, 10 
DCFC, 15 mobile EVSE at 27 sites 

SCE Medium- and 

Heavy-Duty 

Medium/Heavy-Duty Make-Ready ($342.6M) 870 sites with 8,490 
medium-duty/heavy-duty EVs, Electric Transit Bus Make-Ready ($3.97M) 
bus depot make-ready equipment 

SCE Off -Road/ 

Ports 

Port of Long Beach Rubber Tire Gantry Crane ($3.03M) make-ready 
equipment for nine cranes, Port of Long Beach Terminal Yard Tractor 
($450k) 24 EVSE for yard tractors 

Source: CPUC 
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• Purchasing 112 zero-emission electric buses for the Los Angeles Department of 

Transportation while converting 100 percent of buses to electricity by 2030. 

• Electrifying equipment to reduce emissions from ships, trucks, harbor craft, and cargo-

handling equipment for the San Pedro Bay Ports, which could increase load at the port 

to 900 GWh by 2030.  

• Purchasing 20 electric buses to replace 14 diesel buses and add 6 buses to the Los 

Angeles World Airport fleet.  

LADWP also participates in the electrification working group with Southern California Public 

Power Authority and the California Electric Transportation Coalition to address opportunities 

and challenges of a new, electrified transportation system and identify trends, business 

models, and strategies for rolling out charging infrastructure.  

SMUD Transportation Electrification 

Transportation electrification is part of SMUD’s overall strategy of increased electrification in its 

service territory. SMUD promotes the adoption of EVs through purchase incentives, 

investments in charging infrastructure, and consumer education. As of 2018, there were about 

9,400 light-duty EVs in Sacramento County. SMUD estimates that the Sacramento region will 

need more than 200,000 light-duty EVs by 2030 and roughly 1 million by 2050 to meet the 

state’s GHG emission goals. 

Specific EV-related incentives that SMUD offers include cash incentives for EV buyers, 

residential Level 2191 charger incentives, and incentives for EV chargers at workplaces and 

multifamily residential housing. SMUD also offers EV owners an EV time-of-day rate that is 

designed to encourage EV charging after midnight. SMUD has looked at the grid impacts of 

increased EV charging and is investigating smart charging solutions in addition to 

strengthening its distribution system to address potential effects.192  

SMUD is also participating in research projects related to medium- and heavy-duty EVs to 

prepare for the expected increase in EV adoption in that segment of the market. School bus 

fleets, refuse trucks, and shuttle buses are expected to be the first fleets to electrify in the 

medium- and heavy-duty EV sectors. 

 

 

 

 

 

191 Level 2 chargers use 208/240 volts, up to 19.2 kW (80 amps), whereas Level 1 chargers use 110/120 volts, 

1.4 to 1.9 kW (12 to 16 amps). For reference, 1,000 kW is roughly enough electricity for the instantaneous 

demand of 750 homes at once. 

192 “Smart charging” in the intelligent charging of EVs where charging can be shifted based on grid loads and in 

accordance with the vehicle owner’s needs. 
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ZEVs Within California 

According to the Department of Motor Vehicles, there were roughly a half-million light-duty 

ZEVs registered in California at the end of 2018. BEVs slightly outnumber PHEVs, with 51 

percent and 48 percent of deployment, respectively, and with FCEVs comprising 1 percent of 

the ZEV market. PEVs purchased in the four largest metropolitan planning organization regions 

account for 62 percent of the PEVs in the state.205 County-level powertrain preferences vary 

(Figure 19), with the largest southern coastal market purchases for BEVs and PHEVs at 

roughly equal rates, while drivers in southern inland counties prefer PHEVs, and Bay Area 

drivers generally prefer BEVs. The largest markets for FCEVs are Los Angeles (1,914 total 

registrations) and Orange County (1,243 total registrations). 

Figure 19: Powertrain Preferences and Share of PEV Market, by County 

 

Source: CEC analysis of Department of Motor Vehicles data. Registrations are as of 

December 31, 2018. 

Heavy-duty vehicles are electrifying more slowly than passenger vehicles. Of the more than 2 

million vehicles with weight limits greater than 6,000 pounds (Class 2 through Class 8) 

 

 

 

 

 

205 These regions include areas covered by the Southern California Association of Governments (SCAG), 

Metropolitan Transportation Commission (MTC) of the Bay Area, San Diego Association of Governments 

(SANDAG), and Sacramento Council of Governments (SACOG). 
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combined nameplate capacity of the state’s current 43 hydrogen refueling stations is more 

than 11,800 kg/day, roughly sufficient to serve 17,000 FCEVs with a typical use of 0.7 kg/day. 

When including the 20 additional funded stations, the combined capacity will be roughly 

24,500 kg/day, sufficient for 35,000 FCEVs.237 

It is important to consider this capacity in light of automaker FCEV projections, as well as 

region-specific variation. For example, Figure 21 depicts a gradual increase in the reported 

FCEVs and projected ranges of FCEVs over time (as blue diamonds and vertical bars, 

respectively) within the Greater Los Angeles Area.238 The green lines in the figure depict the 

combined capacity of the funded stations in terms of the estimated number of FCEVs the 

stations could serve.239 The green lines level off in 2020 as the last of the currently funded 

stations open for retail. As shown, the projected range of FCEVs could potentially exceed the 

capacity of the stations to serve them as soon as 2020-2021 and almost certainly by 2022. 

Figure 21: Greater Los Angeles Area Station Capacity and Number of Vehicles 

 

Source: CEC and CARB 

 

 

 

 

 

237 Baronas, Jean, Gerhard Achtelik, et al. 2019. 

238 As used here, the “Greater Los Angeles Area” refers to the counties of Los Angeles, Orange, Riverside, San 

Bernardino, and Ventura. Most FCEVs from automaker projections are expected to be deployed in this area. 

239 The range between the top and bottom of the lines represents a range of 80 percent to 100 percent of the 

combined nameplate capacity of the stations. The lower edge, representing 80 percent, reflects a sustainable 

level of fueling such that stations are not empty at the end of the day. 
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Figure 23: Charging Installation Costs from Program Opportunity Notice 13-606 

 

Source: CEC analysis of awardee reported invoices. 

As shown in Figure 23 (above), the weighted average cost of the public’s investment (the 

share of costs borne by the CEC program) was nearly $8,700 per Level 2 EVSE. Comparatively, 

CALeVIP provides incentives ranging from $5,000 to $7,500 per Level 2 EVSE installed267 as of 

2019. Future analyses could expand upon more recent infrastructure deployments from 

various public programs for several types of electric vehicles, including light-, medium-, and 

heavy-duty vehicles. In the long term, cost transparency is critical for understanding the level 

of adequate infrastructure investment needed to support transportation electrification. 

 

 

 

 

 

267 Eligible equipment costs include the EVSE, “make ready” costs (transformer, electric panels, stub outs), DERs 

(energy storage, demand management equipment), project management (labor and materials, utility service 

orders, planning and engineering design), signs, and charging services (network agreement, extended 

warranties). 
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buses, have duty cycles that particularly match the business case for such strategies. 

Conducting pilot demonstrations of these use cases, exploring the development of PEV 

inverter certification systems, and providing policy clarity on jurisdictional authority over 

PEV inverters (as identified in the subgroup report) can accelerate commercialization 

and promote PEVs as distributed energy resources (DER) that can provide grid services. 

In addition, integrated DER such as solar and energy storage can reduce the peak 

demand on the grid and provide onsite, zero-carbon, and reliable generation to support 

vehicle electrification while minimizing the cost to upgrade the distribution grid and 

expediting the installation of charging infrastructure. 

• The CEC and collaborating state agencies should continue to identify and 

eliminate technical and policy barriers to implementing vehicle-to-grid- 

(VGI) capable infrastructure. Through various VGI Roadmap Working and Sub-

Working Groups, the CEC will collaborate with private industry and adjacent public 

agencies to ensure the effectiveness of the rollout of grid-integrated charging. As part 

of this effort, agencies and stakeholders will present their contributions to the working 

group and develop a strategic VGI valuation method that will enable customers to 

benefit from supporting grid operations. 

• Consider additional funding for the CEC’s School Bus Replacement Program. 

The CEC’s School Bus Replacement Program provided $75 million for schools to replace 

older diesel-powered buses with new electric buses, and was supported by additional 

funding from the CEC’s Clean Transportation Program to install charging infrastructure 

for those buses. School districts applied for grant funds to replace more than 1,600 

diesel school buses, but the program had sufficient funding for only 233 zero-emission 

buses and charging infrastructure. Given the harmful impacts to children from exposure 

to toxic diesel exhaust, the state should prioritize replacing older diesel school buses 

with clean new electric buses, particularly in disadvantaged communities. 

• To assess fully the availability and gaps of PEV charging infrastructure, the 

CEC should pursue additional data collection authority under its Title 20 

regulatory authority. The CEC should also further develop analytical tools to 

understand the investments in the California Electric Vehicle Infrastructure Project and 

other publicly funded investments in charging to increase the transparency of and 

impact on infrastructure availability resulting from public-private partnerships. 

• Continue to support renewable hydrogen production. Expanding the number of 

production sources for renewable hydrogen would improve the supply resiliency for 

hydrogen as a transportation fuel, while further reducing lifecycle GHG emissions. 

• Continue to support research, development, demonstration, and deployment 

of hydrogen refueling infrastructure for fleet and medium- and heavy-duty 

FCEVs. This will provide additional support for the development of refueling 

infrastructure required for early deployment of medium- and heavy-duty trucks and 

transit buses under CARB’s Innovative Clean Transit and Advanced Clean Truck 

regulations. As noted, delivery companies are already using medium-duty fuel cell 

trucks, and heavy-duty trucks are in development and testing with multiple companies 
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lenders and more than $20 million available in loan loss reserve funds to help 

participating lenders lower energy efficiency loan risk. The program is leveraging 

nearly $7 million in private capital, with 52 percent of borrowers in low-moderate 

income census tracts. 

o The Small Business Financing (SBF) pilot program aims to help small businesses 

access better financing terms for energy-efficient retrofits. 

o The Affordable Multifamily Energy Efficiency Financing pilot program is designed to 

leverage and complement existing efforts to finance affordable multifamily energy 

efficiency retrofits and to encourage growth in private-market energy efficiency 

lending.  

• CARB has developed: 

o An outreach plan and roadmap that identifies strategies for effectively coordinating, 

streamlining, and delivering tailored clean transportation outreach. 

o Regional one-stop shop project for low-income customers that increases awareness 

of transportation rebates and incentive programs, and provides reliable information 

about available technologies and clean transportation options. The initial pilot 

focuses on the development of a streamlined, single application for low-income 

consumers to apply and qualify for CARB’s low-carbon transportation equity 

programs, such as Clean Cars 4 All, the Clean Vehicle Rebate Project, financing 

assistance programs, and clean mobility options for disadvantaged communities. 

o Continued funding of transformative, low-carbon transportation projects to support 

the transformation of California’s fleet—supporting clean vehicle ownership, clean 

mobility, streamlined access to funding and financing opportunities, increasing 

community education, and exposure to clean technologies.  

o A new Sustainable Transportation Equity project, which uses a community-based 

approach to identify and address the unique mobility needs of a given community, 

and will fund a variety of clean transportation activities within disadvantaged 

communities. Furthermore, the Clean Mobility Options Voucher Pilot project will 

provide funding for clean mobility projects, such as car-sharing, bike-sharing and 

other ride-sharing opportunities in low-income and disadvantaged communities. 

o Dedicated funding for community-based organizations to increase outreach and 

awareness of Low Carbon Transportation Investments, support community 

transportation needs assessments, and build capacity for clean transportation 

projects in low-income and disadvantaged communities. 

• GO-Biz funded the following: 

o The Small Business Technical Assistance Expansion Program supports small business 

services, such as free or low-cost one-on-one consulting and low-cost training. 

Program funding focuses on services to underserved business groups, including 

women, people of color, veterans and low-wealth, rural, and disaster-affected 

communities. 
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program having different geographic or population focus] … Are we going about this all wrong, 

or can we keep those silos and have the geographic focus?”328 Although not an emerging 

issue, agencies need to continue to explore and seek ways on how to scale up from limited 

programs and pilots to statewide adoption, deployment, and implementation of programs and 

projects to achieve the state’s clean energy goals. 

The state agencies involved in implementing the recommendations in the Barriers Study have 

made significant progress carrying out the programs that are helping advance energy equity. 

To more effectively reach all of California’s disadvantaged and low-income communities, 

tribes, and rural communities, the agencies must continue to work together and forge 

synergies between various energy programs. Moving forward, California must look for new 

opportunities to create more energy-resilient communities and identify the next key actions 

the state should pursue to remove barriers vulnerable communities face to accessing 

investments in clean energy and clean transportation. 

Specific to tribes, the state should develop regional data sets and tools that reflect and 

address the unique features of tribal communities. Some of the state’s energy planning tools, 

like CalEnviroScreen do not appropriately recognize tribes. This effort could also include a 

statewide assessment of tribal energy needs and a gap analysis. The July 30, 2019, IEPR 

workshop laid the foundation for exploring areas of further work such as developing attainable 

opportunities to finance energy upgrades, creating one-stop shops to increase access to clean 

technologies, advancing retrofits and energy storage in low-income multifamily housing, 

training and dedicating staff to community outreach, and providing direct support to 

community-based organizations. 

Recommendations 
• State and local agencies should continue working together to ensure that the 

intent and spirit of Senate Bill 350 (De León, Chapter 547, Statutes of 2015) are 

met. In doing so, agencies should strategically and effectively work with low-income and 

disadvantaged communities and ensure that these communities do not disproportionately 

bear the burden of sunk costs as the state advances toward its 100 percent clean energy 

goal. 

• To help energy programs identify areas of need, the California Energy 

Commission (CEC) should build upon its existing energy equity indicators, 

expanding and refining them as more data become available. 

 

 

 

 

 

328 Ibid., p. 204. 
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• The CEC should continue to work with the California Public Utilities Commission 

(CPUC) and the CPUC should continue to explore with stakeholders the concept 

of tariffed on-bill financing, with special attention to consumer protection 

issues. This effort would expand access to clean energy technologies and energy 

efficiency upgrades for consumers in disadvantaged communities and for those who have 

low incomes. 

• To guide the efforts to ensure affordability of energy, the CPUC should consider: 

o Adopting a framework for measuring affordability of utility services and determine 

how best to apply this to its ratemaking and rulemaking processes. 

o Developing a prioritization framework for the Solar on Multifamily Affordable 

Housing program to help ensure more equitable distribution of solar projects on 

multifamily affordable housing in disadvantaged communities. 

o Developing policies, rules, and regulations with the goal of reducing energy 

disconnections by 2024 to curb the rising rates of energy disconnections because of 

nonpayment of energy utility bills, which pose a significant health risk to vulnerable 

populations. 

• To further protect residential solar consumers, the Department of Business 

Oversight, Contractor State License Board, and the CPUC with its Interagency 

Solar Taskforce should continue to engage with stakeholders, financiers, and 

industry to develop new policies and practices that address fraudulent sales 

practices and prevent future harm in the net-energy metering market.  
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foundation for international negotiations and assessments does not provide hourly resolution—

rather, only a small percentage of projections will provide six-hour resolution or better.392 

Meeting the expectations of IOUs will require methods that portray temporal and spatial 

patterns of California’s microclimates reliably.393 As PG&E notes, “presently, our understanding 

of historical climate at fine resolution limits our ability to develop models of future projected 

climate.”394 

The CEC is supporting ongoing research to help meet the IOU’s highly granular climate data 

needs. For example, an ongoing EPIC grant395 supports development of a hybrid downscaling 

technique that leverages strengths of different approaches to produce high-resolution climate 

projections based on global climate model outputs. The aim is to improve on several critical 

climate-related parameters, including wind fields (speed, direction, variability). In addition to 

research on the role of wind fields in extreme fire weather, understanding projected changes 

in wind fields is important to supporting renewable generation. For example, long periods with 

very low wind may affect planning and operations of a high-renewables grid.  

Ongoing EPIC grants have also provided hourly temperature data (projected and historical) 

that can be used to support highly granular demand forecasts and integration of climate 

projections in support of SB 100 and SB 350 goals. For example, the CEC’s Demand Forecast 

Office used projected hourly temperature at 29 locations in the state to incorporate impacts of 

climate change. On December 18, 2019, the CEC held a staff workshop to discuss energy 

stakeholders’ needs for hourly temperature data and present the projected and historical 

hourly temperature data sets developed through EPIC-funded research. This workshop also 

encouraged discussion and coordination among IOUs, state agency technical staff, and other 

stakeholders. (See Chapter 7 for more information on the forecast.) 

Another newly initiated EPIC research project will advance scientific understanding of wildfire 

behavior in a changing climate and produce updated models of wildfire risk to support 

 

 

 

 

 

392 Originally noted from public comment TN 228670 to 19-ERDD-01, submitted by Dr. Owen Doherty of Eagle 

Rock Analytics on June 5, 2019. 

393 Public Comment from Eagle Rock Analytics to CEC Docket 19-ERDD-01, TN #228670 submitted June 5, 2019. 

394 Public comment from PG&E to CEC Docket 19-ERDD-01, TN#228650, submitted June 5, 2019. 

395 Ongoing research under EPIC Grant Number EPC-16-063 with Scripps Institution of Oceanography, University 

of California, San Diego. “Advanced Statistical-Dynamical Downscaling Methods and Products for California 

Electricity System Climate Planning.” 







 

159 

 

• Support for analytics and research by climate scientists to provide analyses, custom 

datasets, and tools that align with the CPUC’s guidance climate data and projections to 

support adaptation, address stakeholder needs, and maintain scientific rigor. 

These elements will foster energy investments and planning. 

California’s Climate Change Assessments 
California has been assessing climate change impacts on the state for more than 30 years, 

with an initial report on The Impacts of Global Warming on California released by the CEC in 

1989. California’s first three modern climate change assessments—released in 2006, 2009, and 

2012—have been instrumental in guiding California’s ambitious, comprehensive, science-based 

climate policy. California’s most recent assessment has made strides in:  

• Providing climate projections with sufficient detail to illuminate risks to infrastructure 

and communities. 

• Making locally relevant data on climate-related risks freely accessible. 

• Building regional capacity to adapt to climate change. 
Sta rt o f textbox 

Local Resilience Lessons From California’s Fourth Climate Change Assessment  

California’s Fourth Climate Change Assessment produced regional reports to foster dialogue 

between scientists and local practitioners, recognizing that climate resilience is an innately 

local endeavor. 

- In many California coastal communities, development and infrastructure may be damaged by 

bluff and beach erosion due to sea-level rise. The San Francisco regional report states that 
oyster beds, marshlands, and dune enhancement reduce wave energy and shoreline 
erosion. However, managed retreat may be the only viable option in some areas. 

- Rising temperatures will poses new challenges in many areas of California. In response, the 
City of Los Angeles is working to reduce neighborhood “heat islands” through a residential 
“cool roof” ordinance and the city is piloting cool pavement projects. (“Heat islands” refer to 

urban areas that are warmer than surrounding rural areas because of human activities, 
while “cool roofs” are those roofs that reflect more wavelengths of the sun, reducing the 
heat transferred to the building.) 

- Housing developments in heavily forested areas are likely to face increasing frequency of 

wildfire. To reduce wildfire risks, the California Department of Forestry and Fire Protection 
(CAL FIRE) is increasing investments in prescribed burns and strategic thinning of forest 
stands. The Blue Lake Rancheria, a federally recognized tribal government and community 

in rural Northern California, has installed a local microgrid. The microgrid can provide power 
to tribal facilities, including a certified American Red Cross shelter, to improve disaster 
preparedness, reduce costs, and reduce GHG emissions. End o f textbox 

California’s Fourth Assessment: Building Capacity for Regional Engagement 

Released in 2018, the Fourth Assessment provides information to support flexible and adaptive 

actions to increase California’s resilience to climate change. The assessment included 16 peer-

reviewed technical reports dedicated to energy sector issues, including development of climate 
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The CEC is also evaluating whether mobile renewable plus storage systems can provide 

resilience support and eventually replace mobile diesel backup generators. 

Policy Frontiers Related to Microgrids 

Recognizing the potential value that microgrids can provide to customers and the grid, the 

Legislature passed Senate Bill 1339 (Stern, Chapter 566, Statutes of 2018) on September 19, 

2018. The legislation requires the CPUC, CEC, and the California Independent System Operator 

(California ISO) to “take action to help transition the microgrid from its current status as a 

promising emerging technology solution to a successful, cost-effective, safe, and reliable 

commercial product that helps California meet its future energy goals.” The bill also requires 

the CPUC, in consultation with the CEC and California ISO, to advance commercialization 

through efforts including developing rates and tariffs specific to microgrids, as appropriate, 

without shifting costs between ratepayers. The CPUC initiated a proceeding through Order 

Instituting Rulemaking Regarding Microgrids Pursuant to Senate Bill 1339 and Resiliency 

Strategies (R19-09-009) on September 19, 2019, and anticipates the first proposed decision 

on the proceeding before the end of 2020. 

Community Perspectives on Energy Sector Innovation: Challenges and 

Opportunities  

As illustrated above, California’s EPIC program provides many examples of innovative 

demonstration projects that advance energy sector resilience and support uninterrupted critical 

services in vulnerable communities. These energy technologies have an important role to play 

as communities work to build resilience. As discussed by panelists at the August 8, 2019, IEPR 

workshop on Climate Adaptation in California’s Energy Sector, on-the-ground experience has 

confirmed that communities grapple with many issues as they seek to identify and implement 

energy innovations. Critical services such as telecommunications, emergency alerts, and first 

response highlight the importance of coordination and engagement. At the workshop, 

panelists shared challenges encountered in communities and approaches that proved effective. 

These examples include: 

• Community-driven planning to build a holistic vision and broad base of support, 

including vulnerable and historically marginalized communities. 

• Sustained on-the-ground engagement to overcome challenges related to 

implementation and maintenance. 

• Identification of critical facilities. 

• Development of a cohesive vision across sectors. 
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Adaptation in California’s Energy Sector, local jurisdictions face several challenges in 

planning for energy sector resilience. The California Energy Commission, in partnership 

with the Integrated Climate Adaptation and Resiliency Program, should work to develop 

guidance and resources to support successful engagement of local government and 

utility stakeholders in energy sector resilience planning. Guidance and resources should 

align with state priorities and goals, identify replicable examples, and leverage lessons 

learned from prior launches of innovative technologies. 

• Because community-level resilience requires consideration of interdependent 

systems under different jurisdictions and regulatory authority, the State of 

California has a critical convening role to promote coordinated, effective 

adaptation strategies. To that end, coordination between energy- and 

transportation-related agencies as well as California’s Integrated Climate Adaptation 

and Resiliency Program and the Strategic Growth Council is important to ensure a 

holistic approach. 

• Continue to prioritize applied research and action that support climate 

resilience in California’s most vulnerable communities. 

• State agencies need to redouble efforts to coordinate actionable research 

that informs climate-resilient decarbonization. Aggressive strategies to secure 

substantial decarbonization of buildings and transportation sectors must be well 

underway by 2030. Further, the state must pursue “reach” technologies that are not yet 

proven and must consider impacts of climate change in planning a carbon-neutral 

system. 

• Advance next-generation climate projections that improve understanding of 

uncertain parameters responsible for key climate-related impacts to the 

energy system. Parameters of interest include distribution of wind and the associated 

extremes as a driver of wildfire risks and wind resources, and cloudiness as a driver of 

energy demand and solar resources.  

• Leverage projections to inform cost-effective, resilient design of low-carbon 

energy systems. Probabilistic interpretations informed by the multiplicity of possible 

futures will be essential, as will analysis of changing risks of compound events. 

Interpretation of projections as well as enhanced observed historical records will also be 

crucial for charting pathways for adapting to climate change. Enabling timely uptake of 

research results in support of climate resilience will require vigorous stakeholder 
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when it must be completed immediately because of safety or reliability reasons is a balancing 

act during these constrained conditions. 

In light of California’s climate change policies, decisions about making cost-effective 

investments in the state’s aging natural gas infrastructure will be challenging but are 

necessary for maintaining energy reliability. In the near term, aging pipeline infrastructure that 

result in pipeline outages are the most critical concern affecting Southern California’s energy 

reliability.  

Technical Assessments of Reliability 
Over the last few years, the joint agencies have engaged in regular monitoring to address 

concerns about natural gas curtailments and the related impact on gas customers and 

electricity system reliability in Southern California. The CEC, CPUC, California ISO, and LADWP 

performed reliability assessments (summer and winter) to determine the likelihood of 

curtailments, minimum electric generation gas burn necessary to maintain reliability, and 

identified actions that could be taken to reduce the possibility of natural gas and electricity 

interruptions.447 Since the summer of 2015, the joint agencies have developed seven analyses 

of the short-term electric reliability in the region. The intent is to keep policy makers abreast of 

reliability risks and propose recommendations to improve reliability in the near term. More 

than 50 mitigation measures have been developed, many of them ongoing, ranging from tariff 

changes and better coordination between SoCalGas and the electric balancing authorities to 

reducing electricity and natural gas use. 

Long-term analysis and recommendations of electric reliability in the region are handled in 

other proceedings or reports. For example, the Legislature directed the CPUC to consider the 

feasibility of minimizing or eliminating the use of the Aliso Canyon storage field while 

maintaining energy reliability, and the CPUC opened Order Instituting Investigation I.17-02-

002 to examine the long-term viability of the gas storage field. In 2017, then-Governor 

Edmund G. Brown Jr. asked the CEC for a plan to phase out use of the field within 10 years. 

Conditions going into the winter of 2019–2020 are similar to those going into the winter of 

2018–2019, meaning reliability concerns will persist. A review of conditions during last winter 

is discussed below. 

 

 

 

 

 

447 Winter is defined as November 1 through March 31, and summer is April 1 to October 31. These dates 

coincide with the traditional underground gas storage withdrawal and injection seasons for the natural gas 

industry. 
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Figure 27: SoCal Citygate Prices During Heat Waves and Cold Spells 

 

Source: CEC staff  

The highest price increases occurred on days that the composite weighted average 

temperature was at the highest during summer and lowest during winter.455 In winter, price 

increases tended to coincide with withdrawals from Aliso Canyon. Price spikes also tended to 

occur when additional maintenance, whether planned or unplanned, further reduced system 

capacity. 

Figure 28 shows that price spikes at SoCal Citygate are somewhat correlated to the utility’s 

scheduled maintenance at Wheeler Ridge. The maintenance that started on November 16, 

2018, at Wheeler Ridge reduced firm capacity available from 765 MMcfd to 145 MMcfd. On 

November 15, 2018, the price of natural gas at SoCal Citygate was $8.51 per MMBtu, which 

spiked to $18.64 per MMBtu on November 16, 2018. For comparison, the winter of 2016–2017 

had more high-demand days above 3.2 Bcf than either winter 2017–2018 or winter 2018–

2019, but prices remained stable and reached a high of only $4.05 in early January 2017. The 

 

 

 

 

 

455 Composite weighted average temperature, as found on SoCalGas Envoy, takes the average daily temperature 

of several locations in SoCalGas’ territory, and then averages those into one number.  
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Figure 29: SoCalGas Citygate to SoCal Border Price Differential 

 

Source: CEC  

Summer 2019 Assessment 

The technical assessment group’s 2019 Summer Assessment is a short-term analysis of electric 

reliability in Southern California. This report was based on the existing and expected 

operational status of the SoCalGas system as of May 2019. (See the “Update on SoCalGas 

System Status” sidebar for the status of the gas system in Southern California since the 2019 

Summer Assessment.) The 2019 Summer Assessment reported that natural gas pipeline 

outages from summer 2018 persisted through winter, and that temporary capacity reductions 

for maintenance work appeared likely through the remainder of 2019.  

The analysis also found that with the pipeline outages, it could be difficult for SoCalGas to fill 

its natural gas storage fields to a level sufficient to ensure energy reliability throughout the 

coming winter. The study found that if the pipelines return to service, this risk diminishes. 

Moreover, it noted that customers could be called on to reduce their electricity use, if needed. 
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The 2019 Summer Assessment evaluates reliability risks for an electric-peak day in summer 

2019 and a monthly gas balance analysis through the beginning of winter. A gas balance 

analysis assesses the gaps between capacity and demand that must be met with gas from 

storage and the impacts of storage drawdown over the winter to evaluate possible storage 

inventory levels. The assessment includes several analytical components: 

• System capacity (or supportable demand)464 calculations for three cases: base, 

pessimistic, and optimistic that differ by the timing of the remediation work for peak-

demand conditions.  

• An electric-impact analysis, including power-flow analysis, by the California ISO and 

LADWP using the deliverable gas demand estimates to determine whether electric 

generator gas demand could be served and whether electricity service interruptions 

could occur on a summer peak day. The analysis includes calculating minimum 

generation levels to meet reliability and electric import sensitivities. 

• Gas balance analysis by the CEC for three cases through December 31, 2019. The cases 

are based on normal weather conditions and average demand for varying pipeline 

outages and mitigation scenarios. 

The assessment found that the forecast 1-in-10-year electric-peak day forecast demand of 

3,368 MMcfd could be met under base case results of supportable demand on July 1, 2019, 

and August 9, 2019, (which are estimated to have 3,385 MMcfd and 3,465 MMcfd of 

supportable demand, respectively).465 Conditions were more constrained in June, however, 

because of additional maintenance on Line 2001 between March 15, 2019, and July 1, 2019, 

which reduced estimated system capacity.  

The 2019 Summer Assessment found that meeting a 1-in-10-year electric-peak in June 2019 

(estimated to have 3,035 MMcfd of supportable demand) could be met if regional electric 

generation is curtailed to minimum generation levels. Curtailing to minimum generation levels 

is an emergency measure that presumes the balancing authorities can procure the necessary 

electricity imports to replace natural gas generation, but it leads to higher costs. Minimum 

generation levels were lower in summer 2019 and have continued the downward trend, in part 

because of transmission upgrades. 

 

 

 

 

 

464 Supported or supportable demand is a term used by SoCalGas to describe how much demand its system can 

support, but it also can be viewed as system capacity. 

465 The term 1-in-10-year represents the warmest condition expected to occur once in 10 years, and analysts 

use it for planning capacity needed to serve noncore customers that burn natural gas to produce electricity. The 

1-in-10 year peak day is most likely to occur in July through September. 
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The analysis also considered lower levels of electricity imports to determine whether reliability 

could be maintained at these lower levels. A lower level of imports means more in-basin gas 

generation may be needed to meet demand. This sensitivity analysis first assumed minimum 

generation levels, and any surplus of gas above the amount needed for minimum generation 

could be used for additional gas generation needed if electricity transmission import use is 

reduced from 100 percent. The sensitivity analysis found that electric reliability could be 

maintained on a 1-in-10-year electric-peak day, with 85 percent electricity import capability, 

without using gas from Aliso Canyon. However, the analysis showed a shortfall at 90 percent 

of electricity import capability for June. The actual demand for June 2019 was lower than 

projected, so there was no shortfall.  

The technical assessment group developed the gas balance cases assuming normal weather 

conditions. Cold weather cases were not evaluated for the 2019 Summer Assessment, but the 

assessment would be tighter with higher demand under cold weather conditions in early winter 

months. The gas balance cases showed full inventory of 80 Bcf to 81 Bcf by November 1, 

2019. However, reserve margins would be 0 percent throughout the summer, leaving no 

margin for higher-than-average demand or unforeseen events. December month-end storage 

inventory levels ranged from 69 Bcf in the pessimistic case to 81 Bcf in the optimistic case. 

Summer 2019 Storage Inventories 

The 2019 Summer Assessment stated that inventory at the non-Aliso fields was likely to be a 

little lower on July 1, 2019, than in summer 2018, and the corresponding withdrawal capability 

would be lower.  

The technical assessment group projected that use of Aliso Canyon was more likely in summer 

2019, compared to summer 2018, when no withdrawals were made from Aliso Canyon. The 

findings depended on whether the July 1, 2019, inventory projection at all of SoCalGas’ 

storage fields was achieved. If the withdrawal capability at the non-Aliso storage fields was 

insufficient to meet demand, then withdrawals from Aliso Canyon would be necessary.  

The technical assessment group projected 57 Bcf in storage by July 1, 2019, and SoCalGas 

achieved 64 Bcf in storage by that date, which should have provided sufficient withdrawal 

capability out of the non-Aliso Canyon storage fields. However, the revised Aliso Canyon 

Withdrawal Protocol allowed more latitude to use Aliso Canyon in summer 2019. Based on the 

revised withdrawal protocol, use of Aliso Canyon was allowed to avoid the price impacts 

associated with Stage 2 through Stage 5 low OFOs and was drawn upon once in August 2019 

and once in September 2019. 
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Conventional Generation 

Projects 
Capacity Sponsor Target In-Service Date 

AES Huntington Beach 644 SCE 5/1/2020 

Stanton Energy Reliability Center 98 SCE 7/1/2020 

Source: CEC 

Transmission Projects 

Numerous transmission projects have come on-line over the last several years to provide 

voltage and frequency stability or reduce local capacity requirements or both in the San Onofre 

area. The joint agency team continues to track one remaining active transmission project out 

of nine projects approved in the San Onofre area. The other eight projects were completed 

and placed in service as of 2018, as shown in Table 12. The California ISO has found that the 

synchronous condensers481 in Southern California have contributed significantly to reliability by 

providing voltage support, allowing increased imports into the San Diego area and between 

San Diego and the greater Los Angeles area and decreasing dependence on gas-fired 

generation to provide voltage support during outages. 

 

 

 

 

 

481 Synchronous condensers are synchronous motors whose shaft spins freely and are not connected to 

anything. They are used to adjust conditions on the electric power transmission grid. 



 

197 

 

Table 12: Transmission Projects in San Onofre Area 

 Transmission Projects Sponsor 
Target In-Service 

Dates 

1 Talega Synchronous Condensers (2x225 mega volt amps reactive [MVAr]) SDG&E In-service 8/7/2015 

2 Extension of  Huntington Beach Synchronous Condensers (280 MVAr) SCE Retired 12/31/2017 

3 Imperial Valley Phase Shif ting Transformers (2x400 MVAr) SDG&E In-service 5/1/2017 

4 Sycamore Canyon–Peñasquitos 230 kilo volt (kV) Line SDG&E 
In service 

8/29/2018 

5 Miguel Synchronous Condensers (450/-242 MVAr) SDG&E 
In-service 

4/28/2017 

6 San Luis Rey Synchronous Condensers (2x225 MVAr) SDG&E 
In-service 

12/29/2017 

7 San Onofre Synchronous Condensers (1x225 MVAr) SDG&E 
In service 

10/16/2018 

8 Santiago Synchronous Condensers (1x225 MVAr) SCE 
In-service 

12/31/2017 

9 Mesa Loop-In Project and South of  Mesa 230kV Line Upgrades SCE 
Delayed until 

3/1/2022 

Source: CEC 

Triggering OTC Compliance Date Extensions 

In 2010, the State Water Resources Control Board (SWRCB) adopted a policy on the use of 

coastal and estuarine waters for power plant cooling, OTC, to reduce harmful effects on 

marine life associated with cooling intake structures.482 To comply with the OTC policy, coastal 

power plant owners could either install closed-cycle evaporative cooling systems or replace, 

repower, or retire existing coastal power plants. Recognizing the need to maintain reliability 

and allow for effective long-term planning of transmission and generation as replacement 

infrastructure, the SWRCB adopted a compliance schedule with the input from the State 

Advisory Committee on Cooling Water Intake Structures (SACCWIS), which is composed of 

representatives from several state agencies, including the CEC.483  

 

 

 

 

 

482 Marine life, including millions of fish, larvae, eggs, seals, sea lions, turtles, and other creatures, is harmed 

through impingement, as larger aquatic organisms are trapped against a power plants intake screen, and 

entrainment, when smaller aquatic organisms are drawn into the plant’s cooling system and killed.  

483 SACCWIS is composed of the CEC, CPUC, California ISO, California Coastal Commission, California State 

Lands Commission, the California Air Resources Board, and the SWRCB. 
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The SACCWIS ensures the compliance schedule accounts for local and statewide reliability, 

permitting constraints, and other factors affecting the availability of adequate electricity 

supplies in the state. As noted in Chapter 1, to date, more than 8,100 MW of natural gas OTC 

power plants have retired, with another 5,300 MW retiring by 2020 and an additional 1,600 

MW by 2029. SACCWIS annually reviews reliability and compliance dates to determine whether 

conditions may warrant an extension. 

The Mesa Loop-in project was projected to increase the imports into the Greater Los Angeles 

Area and reduce the amount of in-basin generation needed to meet reliability requirements. A 

delay of the Mesa Loop-in project could result in a need to keep older OTC units like Alamitos 

on-line until the project is completed. With confirmation of the Mesa Loop-in delay, the 

California ISO conducted a special study to determine whether the OTC compliance schedule 

for Alamitos (December 31, 2020) and the revised on-line date for the Mesa Loop-in would 

adversely impact electric system reliability. The California ISO prepared the special study to 

initiate the OTC deferral process. The California ISO found that Alamitos is not needed under 

baseline assumptions. Under sensitivity analysis with higher load and removal of at-risk of 

retirement generation,484 however, between 476 MW to 816 MW of Alamitos capacity is 

needed to maintain reliability. 

At the May 23, 2019, joint agency workshop, the CPUC raised the issue of tightening system 

capacity in the CPUC Resource Adequacy program as a concern, and the California ISO 

concurred. This concern is a result of various factors, including lowering of the effective load-

carrying capability factors for wind and solar,485 increasing reliance on imports, and shifting 

peak to later in the evening when solar is not available. On June 20, 2019, the CPUC issued a 

ruling in its IRP Proceeding R.16-02-007, identifying potential system capacity shortfalls 

beginning in 2021 due to tightening of the bilateral resource adequacy market. The CPUC 

ruling identified three simultaneous approaches to meet system needs, including procurement 

of 2,000 MW new capacity by August 2021, SCE procurement of 500 MW of existing non-OTC 

capacity, and extension of OTC compliance deadlines. 

 

 

 

 

 

484 “At-risk of retirement generation” is generation that may retire due to its age and that it is nearing the end of 

its useful life or due to economic reasons. 

485 “Effective load-carrying capability factor” refers to the percentage of wind and solar nameplate capacity that 

can contribute toward meeting peak demand. 
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assessment and monitor repair work, with regular reports back to the agencies and 

public. 

• The CPUC should consider financial consequences that balance ratepayer 

benefits with appropriate shareholder incentives. The CPUC should align 

economic incentives with efficient and effective management and operation of 

SoCalGas’ natural gas system, such that ratepayers are not held accountable for 

management errors. Failure to identify and resolve system vulnerabilities promptly 

could trigger disallowance of costs associated with service interruptions. Failure to 

maintain reasonable return-to-service timelines could lead to penalties. 

• Identify and explore the steps needed to implement existing and new 

mitigation measures. The California Energy Commission (CEC), the CPUC, the 

California Independent System Operator, and the Los Angeles Department of Water and 

Power should collaborate to determine the viability of the existing and any new 

mitigation measures and the steps needed to implement them. Tighter balancing rules 

adopted from the first joint agency technical assessment in 2016 should continue and 

SoCalGas should maximize withdrawal capability at La Goleta, Playa del Rey, and Honor 

Rancho by ensuring they are filled first. 

• Continue developing a long-term strategy that would allow the eventual 

close of the Aliso Canyon natural gas storage field. The CPUC should look to the 

CEC for support as both agencies develop strategies for replacement energy resources 

that ensure electricity reliability in Southern California and allow retirement of Aliso 

Canyon. These strategies will be led by advances in building decarbonization, energy 

efficiency, and distributed energy resources such as demand response and storage of 

electricity or heat. The agencies should incorporate the findings from the Pacific 

Northwest transmission study into a long-term plan. 

San Onofre Nuclear Generation Station Shutdown and Once-Through Cooling 

(OTC) 

• To ensure local and system reliability in the Greater Los Angeles Area and 

San Diego regions, the agencies should continue working together to ensure 

sufficient replacement resources are in place to enable the most expedient 

retirement of the remaining OTC power plants. 

• Continue focus on implementing the Southern California reliability action 

plan. The preferred resources, transmission upgrades, and conventional generation 

identified in the 2013 report are crucial to continuing electric reliability. 
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CHAPTER 7: 

Electricity and Natural Gas Demand Forecast 

Background 
The California Energy Commission (CEC) provides new forecasts for electricity and natural gas 

demand every two years as part of the Integrated Energy Policy Report (IEPR) process. The 

CEC develops new forecasts in odd-numbered years such as for this 2019 IEPR, with updates 

in the intervening years. The forecasts are used in various proceedings, including the California 

Public Utilities Commission’s (CPUC’s) Integrated Resource Planning (IRP) process and the 

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

(TPP). The CPUC identified the IEPR process as “the appropriate venue for considering issues 

of load forecasting, resource assessment, and scenario analyses, to determine the appropriate 

level and ranges of resource needs for load-serving entities in California.”492 In addition, the 

CEC provides monthly peak demand forecasts for the resource adequacy process in 

coordination with the California ISO and the CPUC.  

The forecast includes three demand cases designed to capture a reasonable range of demand 

outcomes over the next 10 years. The “high-energy demand case” incorporates relatively high 

economic/demographic growth, relatively low electricity and natural gas rates, and relatively 

low committed efficiency program, self-generation, and climate change impacts. The “low-

energy demand case” includes lower economic/demographic growth, higher assumed rates, 

and higher committed efficiency program and self-generation impacts. The “mid” case uses 

input assumptions at levels between the “high” and “low” cases.  

The CEC held two IEPR workshops in August and December 2019 to present preliminary and 

revised versions of the forecast. The results shown in this chapter represent the final version 

of the forecast, which reflects changes made in response to stakeholder comments on earlier 

versions and which was adopted by the CEC at the January 22, 2020, Business Meeting. 

Data and Analytic Improvements 
While the 2019 IEPR forecast employs many of the same models used to develop the forecast 

update for the 2018 IEPR Update, this forecast used several updated tools. 

 

 

 

 

 

492 Peevey, Michael. September 9, 2004. Assigned Commissioner’s Ruling on Interaction Between the CPUC 

Long-Term Planning Process and the CEC IEPR Process. Rulemaking 04-04-003. 
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Ten new community choice aggregators began offering electricity service to customers in 

2018. Total CCA load in California nearly doubled in 2018, reaching 13 percent of load within 

IOU service territories. This rapid departure of IOU load to community choice aggregators has 

implications for several regulatory processes that use the CEC’s demand forecast, prompting 

staff to consider developing a departing load forecast. Through the CPUC’s Resource Adequacy 

program, the CEC has good visibility into likely year-ahead departures. A longer-term forecast, 

however, requires staff to evaluate new modeling approaches and data needs. 

The CEC develops forecasts for particular geographic regions, such as IOU distribution service 

territories. Load migration within such a territory—all else equal—is an attribution problem 

having little to no effect on the overall forecast. However, many community choice 

aggregators have unique tariffs, program offerings, and carbon-reduction strategies that could 

conceivably alter the expected load growth or profile of their specific customers. Community 

choice aggregation representatives discussed such programs at the September 26 workshop. 

Sonoma Clean Power (SCP), for example, offers incentives for electric vehicles as well as free 

charging stations and encourages customers to enroll in its GridSavvy demand response 

program. Although GridSavvy covers electric vehicle charging, SCP intends to expand the 

program to cover “smart” thermostats, heat pump water heaters, heat pump space 

conditioning, and behind-the-meter storage. East Bay Community Energy recently launched a 

demand response program consisting of about 500 kW of aggregated commercial and 

residential battery storage, calling events based on wholesale pricing to address procurement 

needs. As community choice aggregators serve a growing share of total electric load, it 

becomes increasingly important for CEC forecasters to collect and consider information from 

community choice aggregators regarding rates, efficiency, behind-the-meter storage and 

generation, building and transportation electrification, and other load-management strategies. 

At an August 15, 2019, IEPR workshop on the 2019 Preliminary California Energy Demand 

Electricity and Natural Gas Demand Forecast, CEC forecasters acknowledged that state and 

local policy sentiment for carbon reduction will likely translate to some amount of 

electrification in buildings. Assembly Bill 3232 (Friedman, Chapter 373, Statutes of 2018), for 

example, requires the CEC to assess the potential for California to reduce the GHG emissions 

in residential and commercial buildings by 40 percent below 1990 levels by January 1, 2030. 

Senate Bill 1477 (Stern, Chapter 378, Statutes of 2018) directs $50 million annually toward 

fuel substitution programs over four years. At a December 2, 2019, IEPR workshop, CEC staff 

presented an exploratory analysis of potential annual energy and hourly system load impacts 

that might arise as a consequence of such policies. While the results of the study are too 

uncertain and preliminary to include in the California Energy Demand forecast done as part of 

the 2019 IEPR (CED 2019), staff intends to publish a stand-alone report detailing the study 

approach and results to enable discussion and induce additional analytic work among 

stakeholders. 

Economic/Demographic Outlook for California  
California leads the nation in economic growth. In 2018, according to the U.S. Department of 

Commerce, California’s economy surpassed the United Kingdom’s to become the fifth largest  in 

the world. The steady pace of growth is exhibited throughout the state; however, four 
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counties in particular made significant contributions to growth in California’s gross state 

product (GSP): Los Angeles County ($789.7B), Orange County ($299.4B), Santa Clara County 

($275.3B), and San Diego County ($261.4B).496  

Looking forward, economic experts at Moody’s Analytics, IHS Global Markit, and the University 

of California Los Angeles, (UCLA) Anderson Forecast expect growth to slow in their reference 

scenarios, projecting California’s GSP to increase in the range of 2.5 percent to 3 percent in 

2019, dropping to 1 percent to 2 percent in 2020 and 2021. These projections are driven by 

slower growth in the Bay Area’s job market, slower growth in California’s residential 

construction, a weaker housing market, and reduced in-migration and increased outmigration 

of firms and individuals seeking cheaper options. These projections do not assume a potential 

recession in the near term, though there are evident risks that could lead to a more significant 

economic slowdown. 

One such risk is the threat of escalating U.S. trade conflicts, which create significant 

uncertainty for California’s economic prospects as the state is home to some of the largest 

seaports in the country. President Trump announced plans to impose 15 percent tariffs on 

$123 billion of Chinese imports, effective September 1, 2019, prompting China to respond with 

retaliatory tariffs on U.S. goods. Reduced trade would likely impact industries such as 

manufacturing, logistics, transportation, warehousing, and retail.  

According to the California Department of Finance’s latest estimates, in 2018, California added 

nearly 187,000 residents. This number is less than 1 percent year-over-year growth. The 

state’s population growth will continue to be relatively slow, growing less than 1 percent, (as 

compared to other nearby states) as the demand for housing increases.  

The largest in- and out-migration numbers are flowing into and out of Texas, Nevada, Arizona, 

and Washington. As a comparison, the U.S. Census states that for 2018 Nevada and Idaho 

grew 2 percent, 1.7 percent in Arizona, 1.4 percent in Washington, and 1.3 percent in Texas. 

The attraction to these states is primarily due to overall affordability, including lower housing 

costs, allowing first-time homebuyers to enter the market and lower their taxes. Similarly, 

people migrate to California to seek opportunities in the high-tech industry with higher 

incomes. 

 

 

 

 

 

496 The CEC uses several sources to develop its economic/demographic outlook including Moody’s Analytics, IHS 

Global Markit, UCLA Anderson Forecast, California Department of Finance, California Employment Development 

Department, U.S. Bureau of Labor Statistics, and the U.S. Census Bureau. Information was also presented at the 

CEC’s Economic and Demographic workshop held January 17, 2019. 
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California Energy Demand Baseline Forecast, 2019–2030 
The IEPR forecast process began in November 2018 with a formal request for demand forecast 

data from load-serving entities. The CEC held several public workshops intended to inform 

demand-forecasting efforts. The first workshop, held January 17, 2019, featured moderated 

panels of expert economists, demographers, and industry representatives responding to 

questions around California’s economy, population characteristics, and business outlook. The 

perspectives presented at the January workshop informed the selection of a reasonable set of 

forecast inputs and assumptions, which staff then presented at another workshop March 4, 

2019.  

Staff presented a preliminary set of baseline forecast results at a public workshop on August 

15, 2019, and is considering comments from stakeholders as it develops a revised set of 

baseline forecasts (California Energy Demand [CED] 2019 revised) and AAEE savings 

projections. A final workshop was held December 2, 2019, to present these revised results and 

receive additional stakeholder comments before the forecast was finalized adopted in January 

2020. 

Generally, the CED 2019 forecast employs the same models and methods used to develop the 

previous IEPR forecast. Differences between the two reflect changes in economic drivers and 

other key inputs. Relative to California Energy Demand Update (CEDU) 2018, the CED 2019 

forecast includes additional historical load data, efficiency program savings, Title 24 building 

standards impacts, refreshed electricity and natural gas rate projections, and behind-the-meter 

storage and generation system interconnection data. 

Figure 30 shows historical and projected CED 2019 baseline electricity consumption statewide 

for three demand scenarios. The CEDU 2018 mid baseline consumption forecast is included for 

comparison. In 2030, consumption in the new mid case is about 5 percent lower than CEDU 

2018, reaching nearly 321,300 GWh. 
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Figure 30: Statewide Baseline Electricity Consumption 

 

Source: CEC 

Adoption of behind-the-meter (BTM) PV systems is a key consideration in deriving retail sales 

from end-user consumption and analyzing the timing and magnitude of system peaks. 

Historical and projected statewide PV capacities for the three CED 2019 demand cases and the 

CEDU 2018 and CEDU 2017 mid cases are shown in the figure above. In 2018, the state added 

more than 1,300 MW of new BTM PV, and by the end of 2018, there was more than 8,000 MW 

of installed BTM PV capacity in California. By 2030, the CED 2019 forecast projects installed 

capacity to reach about 19,900 MW, 23,300 MW, and 26,700 MW in the high, mid, and low 

energy demand scenarios, respectively. The projected BTM PV capacities lead to an estimated 

35,000 to 47,000 GWh of energy production. 

The CEC’s 2019 Title 24 building standards update, which requires PV installations on new 

homes, was adopted by the CEC and approved by the California Buildings Standards 

Commission. As such, standards-driven system adoption—previously considered additional 

achievable photovoltaic (AAPV) system adoption—is now incorporated into the baseline 

forecast. Forecasted adoption from CED 2017 and CEDU 2018 in Figure 31 has been restated 

to include the contribution of AAPV to provide a consistent point of comparison to CED 2019. 
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Figure 31: Statewide Behind-the-Meter Photovoltaic Capacity 

 

Source: CEC 

Figure 32 shows projected statewide baseline electricity sales for the three CED 2019 cases 

and the CEDU 2018 mid demand case. Here, the impact of standards-driven PV adoption can 

be seen lowering growth in sales relative to CEDU 2018. By 2030, sales in the CED 2019 mid 

case are projected to reach more than 266,137 GWh. 

Figure 32: Statewide Baseline Electricity Sales 

 

Source: CEC 
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Figure 33 shows the projected CED 2019 noncoincident net peak demand for the three 

baseline cases and the CEDU 2018 mid demand case. The CED 2019 peak forecast begins 

from a 2019 weather-normalized value, or from an estimate of what peak load would have 

been in 2019, assuming average temperatures. Peak shift impacts within the IOU TAC areas 

add nearly 4,200 MW of demand over traditional peak hours. By 2030, statewide peak demand 

in the CED 2019 preliminary mid case is projected to reach more than 63,600 MW. The mid 

case peak demand forecast reflects the impact of roughly 1,800 MW of projected BTM energy 

storage capacity in 2030. 

Figure 33: Statewide Baseline Noncoincident Peak Electricity Demand 

 

Source: CEC 

Figure 34 shows the statewide end user natural gas consumption demand for the three CED 

2019 cases and the CED 2017 mid case.498 The historical series shows the variability in 

consumption from year to year, largely a response to weather. On average, 2018 was a 

particularly cool year for Southern California; so the forecast begins from a higher normalized 

starting point relative to the last year of recorded consumption. CED 2019 preliminary includes 

impacts from projected natural gas vehicle adoption, amounting to an additional 150 million 

therms by the end of the forecast period. This modest increase is more than offset by the 

 

 

 

 

 

498 CED 2017 is shown for comparison as CEDU 2018 did not include a forecast of end-user natural gas 

consumption. 
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energy savings impacts from new building standards, as well as reduced consumption in the 

mining sector. Climate change impacts, which reduce heating demand, are included only in the 

mid and high cases, resulting in a relatively small difference between the low and mid case. By 

2030, statewide end-user natural gas consumption in the CED 2019 preliminary mid case 

declines to just less than 12,800 million therms in 2030. 

Figure 34: Statewide End-Use Natural Gas Consumption 

 

Source: CEC 

Additional Achievable Energy Efficiency 
CEC staff routinely develops managed forecasts, which adjust baseline demand forecasts for 

AAEE, or energy savings resulting from efforts that are reasonably expected to occur but lack 

funding commitments or implementation plans. These efforts include future updates of 

building standards, appliance regulations, and new or expanded energy efficiency programs. 

AAEE is central to developing a managed demand forecast, which in turn is the basis for 

resource planning and procurement efforts at the CPUC and California ISO.  

Senate Bill 350 (De León, Chapter 547, Statutes of 2015) directs the CEC to “establish annual 

targets for statewide energy efficiency savings and demand reduction that will achieve a 

cumulative doubling of statewide energy efficiency savings in electricity and natural gas final 

end uses of retail customers by January 1, 2030.” This law also directs the CEC to “base the 

targets on a doubling of the mid case estimate of AAEE savings, as contained in the California 

Energy Demand Updated Forecast, 2015–2025.” 

AAEE scenarios are designed to reflect reasonably expected savings from programs developed 

in support of SB 350 aspirational goals, as well as IOU and POU program savings potential 
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• A significant drop of C&S savings in the attributable portions of Title 24 due to an 

effective LED lighting baseline in the commercial sector. 

• An increase in behavioral, retrocommissioning, and operations savings (BROs). 

• Program portfolios that must reach a higher level of cost-effectiveness. 

As in previous IEPR cycles, the reference scenario adopted by the CPUC for its 2020–2030 

program goals defines Scenario 3, and the CEC used variations from that starting point to 

develop more conservative and more aggressive estimates of IOU potential savings for each 

overall AAEE scenario. Table 13 shows the elements chosen for the final six scenarios in the 

AAEE portfolio. Staff carefully processed the scenarios to eliminate duplication with the 

baseline forecast. 
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Table 13: AAEE Scenario Design Elements for IOU Territories 

Lever 

High-Low 
(Scenario 

1) 

Mid-Low 

(Scenario 2) 

Mid-Mid 

(Scenario 3) 

Mid-High 

(Scenario 4) 

Low-High 

(Scenario 5) 

Mid-High 
Plus 

(Scenario 6) 

Building Stock 

and Retail Prices 

2017 IEPR 

High Case 

2017 IEPR 

Mid Case 

2017 IEPR 

Mid Case 

2017 IEPR 

Mid Case 

2017 IEPR 

Low Case 

2017 IEPR 

Mid Case 

AIMs ETs Reference Reference Reference 

Average of  
Reference 
and 

Aggressive 

Average of  
Reference 
and 

Aggressive 

Aggressive 

Incentive Levels 

Capped at 
25 Percent 

of  
Incremental 

Cost 

Capped at 
50 Percent 

of  
Incremental 

Cost 

Capped at 
50 Percent 

of 
Incremental 

Cost 

Capped at 
50 Percent 

of  
Incremental 

Cost 

Capped at 
50 Percent 

of  
Incremental 

Cost 

Capped at 
75 Percent 

of  
Incremental 

Cost 

Cost-
Ef fectiveness 
Measure 

Screening 
Threshold (Total 
Resource Cost 

Using 2019 

Avoided Costs) 

1.25 1.25 1 0.85 0.85 0.65 

Marketing and 

Outreach 

Default 
Calibrated 

Value 

Default 
Calibrated 

Value 

Default 
Calibrated 

Value 

Increased 
Marketing 

Strength 

Increased 
Marketing 

Strength 

Increased 
Marketing 

Strength 

Financing 

Programs 

No 
Modeled 

Impacts 

No Modeled 

Impacts 

No Modeled 

Impacts 

IOU 
Financing 
Programs 
Broadly 

Available to 
Residential 
and 

Commercial 

IOU 
Financing 
Programs 
Broadly 

Available to 
Residential 
and 

Commercial 

IOU 
Financing 
Programs 
Broadly 

Available to 
Residential 
and 

Commercial 

Low Income 

P&G Study 
Result 

Unchanged 

P&G Study 
Result 

Unchanged 

P&G Study 
Result 

Unchanged 

P&G Study 
Result 

Unchanged 

P&G Study 
Result 

Unchanged 

P&G Study 
Result 

Unchanged 

BROs Program 

Assumptions 
Reference Reference Reference 

Average of  
Reference 

and 

Aggressive 

Average of  
Reference 

and 

Aggressive 

Aggressive 

Source: CEC 

As can be seen in Table 13, building stock and retail prices are taken from CED 2017, 

consistent with the high, mid, and low baseline demand scenarios. The four basic bins of the 

IOU potential study savings—agricultural, industrial, and mining sector emerging technologies 

(AIMs ETs); rebate or financing programs; BROs; and low-income programs—are retained 

from CED 2017, and a range of scenarios is generated for each. AIMs ETs and BROs are 

treated independently of rebate or financing programs. Financing programs are influenced by 

marketing and outreach and further bounded by the cost-effectiveness screening methods and 

thresholds and incentive levels. Low-income programs have traditionally been included as a 
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scenario lever; however, the 2019 P&G study analyzed these programs using new stock 

turnover model, which did not permit analysts to vary assumptions. 

POU Program Savings 

The CMUA’s 2017 P&G study contains only a single savings estimate and is prepared every 

four years. During the CED 2017 forecast cycle, staff held this single estimate of POU program 

savings potential constant across all AAEE scenarios. For CED 2019, however, the P&G study 

results serve as a reference case around which staff developed additional scenarios, 

comparable to those developed for the CPUC programs. Savings projections for the largest 16 

POUs are based on three sets of assumptions (consistent across all POUs) applied to CMUA’s 

proprietary ELRAM model. Savings for the remaining POUs were extrapolated from those 

results. 

Table 14 below lists the scenario levers chosen for the POU potential savings contributions to 

the six scenarios in the final AAEE portfolio. 

Table 14: AAEE Scenario Design Elements for POU Territories 

Lever 

High-Low 
(Scenario 

1) 

Mid-Low 
(Scenario 

2) 

Mid-Mid 
(Scenario 

3) 

Mid-High 

(Scenario 4) 

Low-High 
(Scenario 

5) 

Mid-High 
Plus 

(Scenario 6) 

Expand 

Measure List 
Reference Reference Reference 

Add New 

Measures 

Add New 

Measures 

Add New 

Measures 

Incentive 

Level 

Reference x 

75 percent 

Reference x 

75 percent 
Reference Reference Reference Reference 

Promotional 

Expenditures 

Reference x 

5 percent 

Reference x 

75 percent 
Reference 

Reference x 

125 Percent 

Reference x 

125 Percent 

Reference x 

125 Percent 

Behavioral 

Programs 

Remove 
Newly 
Planned 

BROs 

Remove 
Newly 
Planned 

BROs 

Reference Reference Reference Reference 

Early 
Retirement 

Programs 
Reference Reference Reference 

Implement 
ER 

Programs 

Implement 
ER 

Programs 

Implement ER 

Programs 

Net to Gross IOU IOU IOU IOU IOU IOU 

Re-
participation 

Rates 
IOU IOU IOU IOU IOU IOU 

Source: CEC 
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Authority Lever 

High-Low 
(Scenario 

1) 

Mid-Low 

(Scenario 2) 

Mid-Mid 

(Scenario 3) 

Mid-High 

(Scenario 4) 

Low-High 

(Scenario 5) 

Mid-High Plus 

(Scenario 6) 

Federal 

Standards 

Compliance 
Reduction or 

Enhancement 

No 
Additional 

Included 

No Additional 

Included 

Reference 
Case 

Compliance 

Compliance 

Enhancements 

Compliance 

Enhancements 

Compliance 

Enhancements 

Federal 

Standards 

Code Cycles 

(Vintages) 

No 
Additional 

Included 

No Additional 

Included 

Through 2023 
(Excluding 

2020 General 
Service Lamp 
Standard) 

Plus 2026 
Water Source 
Heat Pump 

P&G Study 

Through 2023 
(Excluding 
2020 General 
Service Lamp 

Standard) Plus 
2026 Water 
Source Heat 

Pump P&G 
Study and BU 

Workbook 

Through 2023 
Plus 2026 

Water Source 
Heat Pump 
(Including 

2020 General 
Service Lamp 
Standard 

Expanded 
Scope) P&G 
Study and BU 

Workbook 

All Through 
2026 Water 
Source Heat 
Pump Plus 

Selected 
Standards 
Through 2030 

P&G Study 
and BU 

Workbook 

Source: CEC 

For CED 2019, BU savings analysis includes additional programs and sectors not previously 

considered part of AAEE. Specifically, BU now considers programs offered by air quality 

management districts, proposals for energy asset rating programs, smart-meter data analytics, 

conservation voltage reduction, agricultural and industrial savings potential, and fuel 

substitution. The BU scenario savings are assessed statewide and allocated to each utility in 

proportion to that utility’s retail sales. Program-specific levers are adjusted and grouped to 

define conservative, reference, and aggressive savings scenarios, as indicated in Table 16. 

Table 16: AAEE Scenario Design Elements for BU (Programs) 

Program Savings 

Scenario 

High-Low 

(Scenario 1) 

Mid-Low 

(Scenario 2) 

Mid-Mid 

(Scenario 3) 

Mid-High 

(Scenario 4) 

Low-High 
(Scenario 

5) 

Mid-High 
Plus 

(Scenario 6) 

Prop 39 

Mid: 
Established 
Programs 
With 

Historical 
Performance 
Data and 

Expected 
Future 
Funding 

Allocations 

Mid: 
Established 
Programs 
With 

Historical 
Performance 
Data and 

Expected 
Future 
Funding 

Allocations 

Mid: 
Established 
Programs 
With 

Historical 
Performance 
Data and 

Expected 
Future 
Funding 

Allocations 

Mid: 
Established 
Programs 
With 

Historical 
Performance 
Data and 

Expected 
Future 
Funding 

Allocations 

High High 

DGS Energy Retrof it 

Mid: 
Established 

Programs 
With 
Historical 

Performance 
Data and 
Expected 

Future 

Mid: 
Established 

Programs 
With 
Historical 

Performance 
Data and 
Expected 

Future 

Mid: 
Established 

Programs 
With 
Historical 

Performance 
Data and 
Expected 

Future 

Mid: 
Established 

Programs 
With 
Historical 

Performance 
Data and 
Expected 

Future 

High High 
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Program Savings 

Scenario 

High-Low 

(Scenario 1) 

Mid-Low 

(Scenario 2) 

Mid-Mid 

(Scenario 3) 

Mid-High 

(Scenario 4) 

Low-High 
(Scenario 

5) 

Mid-High 
Plus 

(Scenario 6) 

Funding 

Allocations 

Funding 

Allocations 

Funding 

Allocations 

Funding 

Allocations 

ECAA Financing 

Mid: 
Established 

Programs 
With 
Historical 

Performance 
Data and 
Expected 

Future 
Funding 

Allocations 

Mid: 
Established 

Programs 
With 
Historical 

Performance 
Data and 
Expected 

Future 
Funding 

Allocations 

Mid: 
Established 

Programs 
With 
Historical 

Performance 
Data and 
Expected 

Future 
Funding 

Allocations 

Mid: 
Established 

Programs 
With 
Historical 

Performance 
Data and 
Expected 

Future 
Funding 

Allocations 

High High 

GGRF: Water 

Energy Grant 
Low Low 

Mid: Limited 
Historical 
Data on a 

Pilot or Other 
Subset of  
Programs 

and 
Reasoned 
Assumption 

on Future 
Funding 

Allocations 

Mid: Limited 
Historical 
Data on a 

Pilot or Other 
Subset of  
Programs 

and 
Reasoned 
Assumption 

on Future 
Funding 

Allocations 

High High 

GGRF: Low-income 

Weatherization 
Low Low 

Mid: Limited 
Historical 

Data on a 
Pilot or Other 
Subset of  

Programs 
and 
Reasoned 

Assumption 
on Future 
Funding 

Allocations 

Mid: Limited 
Historical 

Data on a 
Pilot or Other 
Subset of  

Programs 
and 
Reasoned 

Assumption 
on Future 
Funding 

Allocations 

High High 

Local Government 

Ordinances 
Low Low 

Mid: Limited 
Historical 
Data on a 
Pilot or Other 

Subset of  
Programs 
and 

Reasoned 
Assumption 
on Future 

Funding 

Allocations 

Mid: Limited 
Historical 
Data on a 
Pilot or Other 

Subset of  
Programs 
and 

Reasoned 
Assumption 
on Future 

Funding 

Allocations 

High High 
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Program Savings 

Scenario 

High-Low 

(Scenario 1) 

Mid-Low 

(Scenario 2) 

Mid-Mid 

(Scenario 3) 

Mid-High 

(Scenario 4) 

Low-High 
(Scenario 

5) 

Mid-High 
Plus 

(Scenario 6) 

PACE Financing Low Low 

Mid: Limited 
Historical 
Data on a 
Pilot or Other 

Subset of  
Programs 
and 

Reasoned 
Assumption 
on Future 

Funding 

Allocations 

Mid: Limited 
Historical 
Data on a 
Pilot or Other 

Subset of  
Programs 
and 

Reasoned 
Assumption 
on Future 

Funding 

Allocations 

High High 

Benchmarking and 

Public Disclosure 
Low Low 

Mid: Limited 
Historical 

Data on a 
Pilot or Other 
Subset of  

Programs 
and 
Reasoned 

Assumption 
on Future 
Funding 

Allocations 

Mid: Limited 
Historical 

Data on a 
Pilot or Other 
Subset of  

Programs 
and 
Reasoned 

Assumption 
on Future 
Funding 

Allocations 

High High 

Fuel Substitution Low Low 

Mid: Limited 
Historical 

Data on a 
Pilot or Other 
Subset of  

Programs 
and 
Reasoned 

Assumption 
on Future 
Funding 

Allocations 

Mid: Limited 
Historical 

Data on a 
Pilot or Other 
Subset of  

Programs 
and 
Reasoned 

Assumption 
on Future 
Funding 

Allocations 

High High 

Behavioral, 
Retrocommissioning, 

Operational Savings 
Not Included Not Included Not Included Not Included Low 

Mid: 
Assumptions 
Based on 
Pilot or 

Proposed 

Programs 

Local Government 

Challenge 
Not Included Not Included Not Included Not Included Low 

Mid: 
Assumptions 
Based on 
Pilot or 

Proposed 

Programs 
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Program Savings 

Scenario 

High-Low 

(Scenario 1) 

Mid-Low 

(Scenario 2) 

Mid-Mid 

(Scenario 3) 

Mid-High 

(Scenario 4) 

Low-High 
(Scenario 

5) 

Mid-High 
Plus 

(Scenario 6) 

Energy Asset 

Ratings 
Not Included Not Included Not Included Not Included Low 

Mid: 
Assumptions 
Based on 

Pilot or 
Proposed 

Programs 

Smart Meter Data 

Analytics 
Not Included Not Included Not Included Not Included Low 

Mid: 
Assumptions 
Based on 

Pilot or 
Proposed 

Programs 

Air Quality 

Management District 
Not Included Not Included Not Included Not Included 

Not 

Included 

Mid: Limited 
Assumptions 
Based on 

Pilot or 
Proposed 

Programs 

Agricultural Not Included Not Included Not Included Not Included 
Not 

Included 

Mid: Limited 
Assumptions 
Based on 

Pilot or 
Proposed 

Programs 

Industrial Not Included Not Included Not Included Not Included 
Not 

Included 

Mid: Limited 
Assumptions 
Based on 

Pilot or 
Proposed 

Programs 

Conservation 

Voltage Reduction 
Not Included Not Included Not Included Not Included 

Not 

Included 

Mid: Limited 
Assumptions 
Based on 

Pilot or 
Proposed 

Programs 

Source: CEC 

Figure 35 shows the total GWh savings estimated for each of the six AAEE scenarios described 

above. The mid-mid consumption savings, commonly used for system planning, reach about 

38,000 GWh by 2030, while the more aggressive mid-high plus scenario reaches nearly 54,000 

GWh by the end of the forecast period. 
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Figure 35: Statewide AAEE Savings 

 

Source: CEC 

Choice of Single Managed Forecast Set for Planning Purposes 
Alongside each CEC Demand Forecast since 2013, the CEC, the CPUC, and the California ISO 

have actively engaged in collaborative discussions around how to account consistently and 

rigorously for reduced energy demand from energy efficiency, and for the growth of other 

distributed energy resources, within their respective planning and procurement processes. The 

three organizations developed a process for creating and sharing a common informational and 

analytical basis that would ensure collaboration and transparency in carrying out these 

functions. Over time, the three organizations implemented the process alignment, prioritizing 

use of a common managed forecast to the extent possible for their respective planning 

purposes. The interagency collaboration is primarily coordinated through the Joint Agency 

Steering Committee (JASC), composed of senior staff from the CPUC, CEC and California ISO, 

with oversight by the assigned CPUC and CEC commissioners and a senior executive from the 

California ISO, jointly referred to as JASC principals.  

The six scenarios discussed above, combining energy efficiency savings scenarios with the 

baseline forecasts, are managed forecasts that are options for a “single forecast set” to be 

used for planning purposes in CEC, CPUC, and California ISO (the joint agencies and the 

California ISO) proceedings. The joint agencies’ respective staff and the California ISO’s 

leadership have agreed that specific elements of this forecast set will be used for planning and 

procurement in the California ISO’s TPP and the CPUC’s IRP, resource adequacy, and other 

planning processes as outlined below. The details of this agreement will be adapted 

appropriately through time, with the consent of leadership, as the needs of planning and 

procurement evolve. 

The term “single forecast set” is intended to clarify that what has commonly been called a 

“single forecast” is not a single number, but is actually a set of forecast numbers drawn from 
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the CED 2019 forecast, adopted as part of the 2019 IEPR. CED 2019 contains six managed 

scenarios, as discussed above, which combine baseline forecasts using alternative weather 

variants and AAEE scenarios, and hourly load forecasts for TAC areas.504 Agreement on a 

single forecast set includes specification on the use for each component of the set. 

The single forecast set consists of three components of the IEPR demand forecast: 

• Three baseline scenarios of annual energy and peak demand, each with three peak 

event weather variants. 

• Three scenarios of hourly loads for baseline forecasts for each of three IOU TAC areas. 

• Six scenarios of AAEE described by annual energy and hourly load impacts. 

The combination of a CED 2019 baseline forecast using a specific weather variant plus an 

AAEE scenario depends on their use. The selected CED 2019 baseline case will be the “mid 

demand” case for the combined IOU service areas that comprise the California ISO balancing 

area. The mid demand case includes variants for different weather conditions. To account for 

uncertainty, variations of IEPR CED outputs that diverge from the single forecast set may be 

used in CPUC IRP modeling sensitivities. However, CPUC staff agrees to coordinate so that 

adopted IRP portfolios conform to the single forecast set. 

The following list is the existing agreement among the joint agencies respective staff and 

California ISO leadership: 

• CPUC IRP Reference System Plan, Preferred System Plan, and California ISO economic 

studies: 

o Baseline mid-case annual energy and annual peak demand 

o AAEE mid-mid scenario annual energy and peak demand 

o 1-year-in-2 peak event weather conditions 

• California ISO TPP policy studies and bulk system studies: 

o Baseline mid-case annual energy and annual peak demand 

o AAEE mid-mid scenario annual energy and peak demand 

 

 

 

 

 

504 A TAC area denotes a portion of the California ISO balancing authority area that has been placed in the 

California ISO’s operational control through an agreement with an electric utility or other entity operating a 

transmission system component. A TAC area typically consists of an IOU and multiple publicly owned utilities 

using the transmission system owned by the IOU. 
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o 1-year-in-5 peak event weather conditions 

o Mid-mid hourly loads 

o CEC staff allocations of AAEE to load buses used in transmission studies 

• California ISO TPP and resource adequacy local capacity studies: 

o Baseline mid-case annual energy and annual peak demand 

o AAEE mid-low scenario annual energy and peak demand 

o 1-year-in-10 peak event weather conditions 

o CEC staff allocations of AAEE to load buses used in transmission studies 

• California ISO maximum import capability allocation for CPUC’s system resource 

adequacy requirements for LSEs: 

o Baseline mid-case monthly peak demand derived from the mid-mid managed 

demand forecast case of hourly loads 

• CPUC resource adequacy LSE system requirements: 

o Baseline mid-case monthly peak demand derived from Mid-case hourly loads 

o AAEE mid-mid annual and monthly peak demand 

o 1-year-in-2 peak event weather conditions 

• CPUC IOU distribution planning requirements: 

o Baseline peak demand (also known as the IEPR demand forecast) and AAEE 

scenarios (also known as “DER growth forecasts”) 

o Weather variants and AAEE scenario variants may differ by IOU as per CPUC D. 

18-02-004 

• California ISO flexible capacity studies for resource adequacy:505 

 

 

 

 

 

505 The methodology for assessing flexible capacity is recent and still evolving, and the Joint Agencies and 

California ISO are collaborating to integrate fully this use case into the overall forecasting work flow. CPUC staff 

have expressed reservations regarding use of the CEC’s existing hourly load model outputs for this purpose, and 

the California ISO and the CEC acknowledge those concerns and the expressed desire to transform the flexible 

capacity analysis on a going forward basis. The Joint Agencies and the California ISO are actively working to 

resolve these concerns, respecting each other’s transformational processes. Until these transformational changes 

are made, the California ISO will continue to use the CEC’s hourly forecast. 
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o Baseline mid-case hourly loads by California ISO area  

o AAEE mid-mid scenario hourly loads by California ISO area 

o 1-year-in-2 peak event weather conditions 

Assigned staff at the joint agencies and the California ISO outlined a process by which the 

CPUC or California ISO can make a request to deviate from this agreement because a desired 

demand forecast variant or combination is not yet produced by the CEC. If the CEC does not 

have the resources to develop such a variant, then the joint agencies’ and the California ISO’s 

leadership will consider allowing the requesting entity to develop and use such a variant for 

the period until the CEC is able to develop it. Such requests should also be made and 

approved using appropriate procedures of the requesting agency to ensure all interested 

stakeholders are aware of such a deviation. 

The following description illustrates an even more complex interaction among the two 

agencies and the California ISO that could lead to changes in the scope of demand variants 

prepared by the CEC. CPUC staff has commented that California ISO studies of flexible 

capacity needs could be improved by using a distribution of hourly load and renewable 

performance profiles that are correlated with respect to weather conditions, rather than the 

current CEC hourly load forecast which is based on most likely weather conditions. The CPUC 

has already implemented a similar probabilistic approach to support reliability assessments in 

the IRP, developing its own set of load profiles. In the California ISO’s flexible capacity needs 

assessment study process, CPUC staff has requested that the California ISO modify its study 

methodology to conform to a similar probabilistic approach, and that the CEC provide the 

required set of hourly load forecasts.  

For illustrative purposes, the three entities might address these concerns through a special 

project whereby the CEC develops a range of weather year-specific hourly forecasts that the 

California ISO uses to develop correlated weather year load and renewable performance 

profiles and evaluates a range of resulting flexibility requirements. The California ISO would 

consider the pros and cons of this methodological change in its stakeholder process, and, if 

approved, undertake necessary tariff changes. The agencies’ respective staff and California 

ISO’s leadership should agree that a permanent expansion of CEC demand forecast variants is 

warranted as part of the broader methodological change in flexibility studies. The CEC would 

then invest the effort necessary to prepare weather-year-specific hourly load variants in each 

IEPR cycle to be used in CPUC and California ISO flexible capacity needs studies. 

Recommendations 

The California Energy Commission (CEC) should: 

• Further explore options for forecasting load migration. Identify stakeholders and 

explore potential use cases for near- and long-term forecasts of load departing from 

investor-owned utilities to energy service providers and community choice aggregators. 

Assess options for developing a forecast that responds to stakeholder needs. 

• Expand IEPR data collection efforts to include community choice aggregator-

specific demand-side programs. During the 2020 revision to the Integrated Energy 
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Policy Report demand forms, engage community choice aggregators to ensure that the 

CEC’s data request adequately captures impacts from load-management and 

electrification programs that are developed and funded locally. 

• Consider emerging electrification programs and standards in the baseline 

demand forecast. Also, identify other drivers of electrification that may be considered 

reasonably expected to occur. Work with stakeholders to identify the data and analytic 

challenges that must be overcome before fuel substitution scenarios can be developed 

and included formally in CEC managed forecasts. 

• Propose a forum for stakeholders to identify emerging sources of load 

growth and determine whether they are already embedded in the CEC’s 

demand forecast. 

• Continue to refine and expand the CEC’s hourly forecast. Further work should 

prioritize improvements that are responsive to the needs of state planning efforts, such 

as the CPUC’s Integrated Resource Planning process. 

• Continue to refine and develop the CEC’s projections of behind-the-meter 

resources, especially storage adoption and charging patterns. 

• Gather data critical to refining estimates of energy use associated with 

historical cultivation activity already embedded in the demand forecast, as 

well as new activity that may be incremental to historical trends.  

• Gather data critical to refining estimates of energy use associated with 

historical cultivation activity already embedded in the demand forecast, as 

well as new activity that may be incremental to historical trends.  
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California energy demand forecast for electricity and natural gas that is discussed in Chapter 7. 

Figures 36–38 summarize forecast results for transportation energy demand and light-, 

medium-, and heavy-duty zero-emission vehicles (ZEVs), with more results presented later in 

this chapter and Appendix C. To be consistent with the ZEV Action Plan, ZEV vehicles in this 

report include plug-in electric vehicles (PEVs) and fuel cell electric vehicles (FCEVs). PEVs 

include battery-electric vehicles (BEVs) and plug-in hybrid electric vehicles (PHEVs). BEVs, 

FCEVs, and plug-in hybrid FCEVs are considered pure ZEVs, while PHEVs are considered 

transitional ZEVs. Figure 36 shows the distribution of transportation energy demand by fuel 

type, measured by a common energy unit: gasoline gallon equivalent.508 Petroleum-based 

fuels continue to represent the largest shares of transportation energy demand, at present and 

through the forecasted period. The decline in gasoline demand forecast is primarily due to 

improvements in fuel efficiency and increased electrification. The growth in electricity 

consumption is mostly a result of growth in light-duty vehicle (LDV) electrification, while the 

growth in natural gas consumption reflects increased fuel diversification in trucks and buses. 

In the mid demand case, the transportation electricity consumption represents 5.4 percent of 

overall electricity demand in 2030. 

 

 

 

 

 

508 A gasoline gallon equivalent is defined as the amount of alternative fuel equivalent in energy to one gallon of 

gasoline. 
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Figure 36: Transportation Energy Demand Forecast (Mid Case) 

 

Source: CEC 

The CEC’s forecast shows an increase in light-duty ZEV population to more than 3.7 million 

vehicles on the road in 2030 in the mid case and more than 4.4 million in the high case, as 

shown in Figure 37. In 2030, light-duty ZEVs account for 10.6 percent of all LDVs on the road 

in the mid case and 12.5 percent in the high case. In the aggressive and bookend cases 

designed to reflect the most optimistic scenarios of the total LDV population, the light-duty 

ZEV stock is 14.6 percent (5.2 million) and 15.5 percent (5.5 million), respectively. 
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Figure 37: Forecast of Light-Duty ZEVs by Scenario 

 

Source: CEC 

Figure 38 shows the forecast of medium-duty (MD) and heavy-duty (HD) buses and trucks. 

The high-demand case results in about 118,850 MD and HD ZEVs by 2030, including: 

• 93,200 battery-electric trucks. 

• 5,000 catenary-electric trucks (primarily port drayage trucks). 

• 13,000 hydrogen fuel-cell Class 8 tractor-trailers. 

• 7,650 ZEV buses. 

The mid-demand case includes about 78,360 MD and HD ZEVs, composed of roughly 71,800 

electric trucks and 6,500 ZEV buses. The low-demand case results in about 12,600 MD and HD 

ZEVs and includes around 5,850 buses and 6,750 trucks. The absence of incentives after 2021 

in the low-demand case results in the lower number of electric MD and HD trucks. 
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Figure 38: Forecast of Medium- and Heavy-Duty Zero Emission Vehicle Stock  

 

Source: CEC 

Figure 39 shows about 13,000 hydrogen fuel cell Class 8 tractor-trailers in the high-

demand case, based on a hydrogen price of $6.50 per kilogram (kg) and refueling 

availability for fleets with dedicated routes. Hydrogen prices of $5 to $7 per kg may be 

achieved when stations are located and sized to the usage of a dedicated truck fleet to 

maximize station use.509 Moreover, refueling to 5,000 pounds per square inch (psi) rather 

than the 10,000 psi used for LDVs lowers the delivered cost of hydrogen. See Appendix C 

for further discussion. 

 

 

 

 

 

 

509 IEA. The Future of Hydrogen: Seizing Today’s Opportunities. Prepared by International Energy Agency for 

the G20, Japan. June 2019. Also BNEF “Hydrogen: The Economics of Production from Renewables, Costs to 

plummet” Bloomberg New Energy Finance. August 2019.  
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Figure 39: Hydrogen Fuel-Cell Class 8 Tractor-Trailers, High Demand Case 

 

Source: CEC 

Forecasting Approach 
The CEC’s Transportation Energy Demand Forecast uses a suite of models (described in 

Appendix C) that incorporate consumer preferences, regulations, economic and demographic 

projections, projected improvements in technology, and other market factors to forecast 

transportation energy demand. The approach starts with current market conditions and 

forecasts transportation energy demand based on the projected inputs briefly described below 

(and detailed in Appendix C). No constraints are imposed for the forecast to meet a future 

target. In contrast, methods used by others for strategic planning begin with a target (such as 

a quantity of vehicles, fuels, or emissions goals to meet by a future year) and work backward 

from there to create intermediate goals for the intervening years. In this way, policy makers 

can use the forecast in conjunction with a corresponding strategic plan to assess progress 

toward statewide goals. 

Key Inputs and Assumptions 

CEC staff designed different combinations of inputs and assumptions to create several 

plausible transportation demand cases. The low-, mid-, and high-electricity cases are 

consistent with the demand cases used for forecasting total electricity and natural gas 

demand. These three demand cases are based on different ZEV incentive scenarios, projected 

vehicle attributes, economic, demographic, and fuel price inputs (presented in Appendix C), 

varying in relative favorability for ZEV market penetration. The high-demand case represents 

favorable conditions for ZEVs and natural gas trucks with low emissions of nitrogen oxides. 

The low-demand case represents the least favorable conditions, while the mid-demand case 

represents what staff believes to be most likely, given the current economic conditions, 

policies, and incentives. The transportation demand forecasts are then integrated into the 

corresponding demand forecast cases for electricity and natural gas. Furthermore, the 

transportation energy demand forecast considers aggressive and bookend cases for LDVs. 

Major variations among different transportation energy demand cases include assumptions 

about the amount and extension of the ZEV incentives, as well as economic, demographic, and 
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fuel price projections. These inputs and assumptions influence the vehicle and travel demand 

forecasts as measured by vehicle population and vehicle miles traveled.  

A high-level description of the low-, mid-, and high-electricity demand cases is listed below, as 

well as in Table 17. Low alternative fuel prices along with high petroleum fuel prices will drive 

higher adoption of ZEVs (in the high case). Conversely, if petroleum fuel prices are low and 

alternative fuel prices are high, it will result in a lower adoption of ZEVs (in the low case).  

• Low Electricity Demand Case 

o Low income and population growth 

o Low petroleum fuel prices 

o High electricity, natural gas, and hydrogen prices 

o Results in low adoption of ZEVs 

• Mid Electricity Demand Case 

o Mid income and population growth 

o Mid petroleum fuel prices 

o Mid electricity, natural gas, and hydrogen prices 

o Results in mid adoption of ZEVs 

• High Electricity Demand Case 

o High income and population growth 

o High petroleum fuel prices 

o Low electricity, natural gas, and hydrogen prices 

o Results in high adoption of ZEVs 

The aggressive and bookend cases use the same inputs for population, income, and fuel prices 

as the high electricity demand case. 

Table 17: Common Electricity Demand Cases Main Inputs 

Electricity 
Demand 

Case 

Population 

Growth 

Income 

Growth 

Fuel 
Prices- 

Petroleum 

Fuels 

Fuel Prices- 
Electricity/Natural 

Gas/Hydrogen 

High 

Demand 
High High High Low 

Mid 

Demand 
Mid Mid Mid Mid 

Low 

Demand 
Low Low Low High 

Source: CEC 
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Table 18 provides an overview of the key inputs and data sources for the transportation 

energy demand forecast. Appendix C provides more details about these inputs. 

Table 18: Key Inputs to the Transportation Energy Demand Forecast 

Key Input(s) Description Data Source(s) 

On-Road Vehicle 

Population 

The CEC receives vehicle registration data f rom the 
DMV and classif ies data into 15 LDV classes and 6 MD 
and HD vehicle classes. Model-year vintages are 
distinguished for all on-road vehicles. Staf f  identif ies 

four market segments for LDVs: residential, 
commercial, rental, and government. Bus populations 
are drawn f rom the 2017 National Transit Database, 

CARB’s EMFAC2017, and the California Highway 

Patrol.  

California Department of  Motor 
Vehicles, National Transit 
Database, CARB EMFAC2017, CA-

VIUS, and CHP 

Future Vehicle 

Attributes 

The CEC contracts with outside experts to forecast 
vehicle attributes, including vehicle price, range, fuel 
economy, model availability, acceleration, and 

maintenance costs. 

CEC analysis 

Economic and 

Demographic Data 

The CEC uses household population, per capita 
income, and gross state product data to forecast 
overall vehicle sales and MD and HD truck activity. 

Freight Analysis Framework 4.4 projections drive 

growth in the f reight commodity sector. 

Moody’s Analytics, U.S. Department 
of  Finance, and Federal Highway 
Administration Freight Analysis 

Framework 

Fuel Prices 

Retail fuel price forecast is based on historical data 
f rom several sources. NREL forecasts the retail 
hydrogen prices. In the high demand case, hydrogen 
prices for HD truck f leets with dedicated routes are 

based on industry analysis. 

CEC analysis, U.S. Energy 
Information Administration, National 

Renewable Energy Laboratory, 

California Fuel Cell Partnership  

Consumer 

Preferences 

The CEC periodically surveys residential and 
commercial LDV consumers to assess preferences for 

fuel type and vehicle class and dif ferent LDV attributes. 
2017 California Vehicle Survey 

Policies and 

Incentives 

Government policies and incentives, such as the state 
near-ZEV and ZEV rebates and HOV lane access 

federal tax credit, are incorporated into the forecast. 
CEC analysis 

Miles per Vehicle 

Travel demand models as well as average annual 
miles traveled per vehicle data specif ic to class and 

vintage for LD, MD, and HD vehicles are used to 

forecast statewide miles traveled and energy demand.  

CEC analysis, Bureau of  
Automotive Repair, 2017 California 

Vehicle Inventory and use Survey 

Source: CEC 

Light-Duty ZEV Scenarios 

California's transportation sector is quickly transforming in response to clean vehicle policies, 

investments, and market pressures from changing technology and consumer preferences. The 

CEC's transportation energy demand forecast must keep pace with this market transformation, 

and the CEC must continue robust engagement with transportation sector stakeholders. For 

this reason, staff has formed a subgroup of the Demand Analysis Working Group (DAWG) with 

a diverse group of transportation and electricity sector stakeholders to discuss assumptions 

and technical issues that affect transportation electrification. 

Because of the challenge of projecting ZEV market characteristics over the forecast period, 

CEC staff created light-duty ZEV scenarios designed to capture different levels of electricity 
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consumption. CEC staff presented these scenarios at the June 14, 2019, and November 14, 

2019, DAWG transportation subgroup meetings to seek feedback from sister agencies, utilities, 

air quality management districts, manufacturers, and other stakeholders. CEC staff considered 

the feedback in developing the ZEV scenarios and assumptions. The economic and 

demographic inputs used in each ZEV scenario correspond with those used in total electricity 

demand forecast cases. Table 19 shows consumer preferences, vehicle attributes, ZEV 

incentives, and infrastructure availability assumptions for each light-duty ZEV scenario. The 

scenarios use updated ZEV vehicle attributes, while internal combustion engine vehicle 

attributes are similar to those used in the 2018 IEPR Update. The bookend scenario 

incorporates makes and models in additional LDV size classes for FCEVs and plug-in hybrid 

FCEVs (PHFCEVs). 

As previously noted, the inputs and assumptions for these scenarios range from less favorable 

for ZEV adoption in the low-electricity-demand case to more favorable for ZEV adoption in the 

high-, aggressive-, and bookend-demand cases. The aggressive- and bookend-demand cases 

used the economic, demographic, and fuel price inputs from the high-demand case. 
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Table 19: Inputs and Assumptions for Light-Duty ZEV Scenarios 

Demand Case Low Mid High Aggressive Bookend 

  Preferences  Preferences  Preferences  Preferences  Preferences 

Consumers' 
ZEV 

Preference 

Constant at 

2017 Level 

Increase With 
ZEV Market 

Growth 

Increase With 
ZEV Market 

Growth 

Increase With 
ZEV Market 

Growth 

Increase With 
ZEV Market 

Growth 

 Incentives Incentives Incentives Incentives Incentives 

Federal Tax 

Credit 

PEVs: 

decreasing 
starting in 2019, 
eliminated after 

2022 

FCEVs: None  

PEVs: 
decreasing 

starting in 

2019 

FCEVs: None 

PEVs: 
decreasing 

starting in 

2019 

FCEVs: None 

PEVs: 
decreasing 

starting in 

2019 

FCEVs: None 

PEVs: 
decreasing 

starting in 

2019 

FCEVs: None 

State Rebate To 2025 To 2025 To 2025 To 2030 To 2030 

HOV Lane 

Access 
To 2021 To 2023 To 2025 

To 2025 for 
PHEV, to 2030 

for BEV/FCEV 

To 2025 for 
PHEV, to 
2030 for 

BEV/FCEV 

 Attributes in 

2030 

Attributes in 

2030 

Attributes in 

2030 

Attributes in 

2030 

Attributes in 

2030 

Classes 
Available (out 

of 15 total 

classes) 

BEV: 11 

PHEV: 14 

FCEV: 5 

PHFCV: 0 

BEV: 12 

PHEV: 14 

FCEV: 5 

PHFCV: 1 

BEV: 13 

PHEV: 14 

FCEV: 6 

PHFCV: 1 

BEV: 13 

PHEV: 14 

FCEV: 6 

PHFCV: 1 

BEV: 15 

PHEV: 14 

FCEV: 8 

PHFCV: 7 

Vehicle/Battery 

Price 

PEVs: Prices 

based on 
battery price 
declining to 
~$120/kWh 

FCEVs: $38,000 

PEVs: Prices 

based on 
battery price 
declining to 
~$100/kWh 

FCEVs: 
$25,000 

PEVs: Prices 

based on 
battery price 
declining to 
~$80/kWh 

FCEVs: 
$25,000 

PEVs: Prices 

based on 
battery price 
declining to 
~$70/kWh 

FCEVs: $25,000 

PEVs: Prices 

based on 
battery price 
declining to 
~$70/kWh 

FCEVs: $25,000 

Max Range for 
a Midsize 

Vehicle 

(Miles) 

PEVs: ~333 

FCEVs: ~365 

PEVs: ~341 

FCEVs: ~365 

PHFCEV: 

~334 

PEVs: ~341 

FCEVs: ~461 

PHFCEV: 

~505 

PEVs: ~341 

FCEVs: ~461 

PHFCEV: 

~505 

PEVs: ~341 

FCEVs: ~461 

PHFCEV: 

~505 

Refuel 

(minutes)  
PEVs: 15-21 

FCEVs: 5 

PEVs: 15-21 

FCEVs: 5 

PEVs: 10-16 

FCEVs: 5 

PEVs: 10-16 

FCEVs: 5 

PEVs: 10-16 

FCEVs: 5 

Time to Station 

* 

PEVs: same 

as gasoline 

FCEVs: 7 min 

PEVs: same 

as gasoline 

FCEVs: 7 min 

PEVs: same 

as gasoline 

FCEVs: 7 min 

PEVs: same 
as gasoline by 

2025 

FCEVs: 7 min 

PEVs: same 
as gasoline by 

2025 

FCEVs: 7 min 

 Forecast 

Results 

Forecast 

Results 

Forecast 

Results 

Forecast 

Results 

Forecast 

Results 

2030 ZEV 

Population 
2.7 Million 3.7 Million 4.7 Million 5.5 Million 5.7 Million 

Source: CEC *The time to hydrogen refueling station is based on a projection of 300 

hydrogen fueling stations by 2030, which builds upon existing plans to fund 110 stations 

by 2024. Hydrogen stations are not located throughout the state but are placed in 

geographic clusters. “Time to station” is the measure of the travel time to a station 

assuming that the vehicle is located within a cluster. This measure aggregates the areas 
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 Attributes Attributes Attributes 

Battery Pack Price 

(MHD vehicle, in 2030) 

MHD BET prices based on 
battery pack price declining to 

~$158/kWh 

BEV prices based on battery 
pack price declining to 

~$131/kWh 

BEV prices based on battery 
pack price declining to 

~$106/kWh 

MPG Low Mid/High Mid/High 

Truck Range of  

Operation 

Battery-electric range of  
operation is a constraint. 

Trucks are not included in the 
choice set if  the range is 
insuf f icient for daily 

movement. 

Battery-electric range of  
operation is a constraint. 

Trucks are not included in 
the choice set if  the range is 
insuf f icient for daily 

movement. 

Battery-electric range of  
operation is a constraint. 

Trucks are not included in 
the choice set if  the range is 
insuf f icient for daily 

movement. 

Station Cost/Time Not Considered Not Considered Not Considered 

 Forecast Forecast Forecast 

Total ZEV stock 2030 12,604 78,358 118,871 

Source: CEC *The incremental cost is the difference between the purchased truck and 

the least expensive truck in the class. 

Forecast Results 
Using the projected inputs and assumptions in the suite of transportation demand models, CEC 

staff developed a forecast for LD, MD, and HD vehicles and the associated transportation 

energy demand. 

LDV Population Forecast 

The LDV demand forecast indicates significant market penetration by plug-in EVs. Through 

2018, there were about 500,000 LD ZEVs on the road in California, and the CEC forecasts 

more than 3.6 million by 2030 in the mid case. Figure 40 shows that the high-demand case is 

even more optimistic for ZEV population growth, with more than 4.4million by 2030. The 

aggressive and bookend cases forecast 5.2 million and 5.5 million ZEVs, respectively, in 2030. 
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case. Hydrogen fuel cell trucks achieve 28 percent penetration in the high-demand case, with 

a dedicated fleet price after 2021 for renewable hydrogen of $6.50 per kg. 

Figure 41: Market Share Forecast of the In-State, New Class 8 Truck Sales by Alternative 
Fuel Type (Incentivized*) 

 

Source: CEC *Catenary electric trucks are not offered incentives 

Forecast of Transportation Energy Demand 
Energy demand by sector is the primary product of the transportation demand forecast. Figure 

42 shows the forecast distribution of total on-road and rail energy consumption in different 

transportation segments in 2030. LDVs represent 77 percent of on-road transportation energy 

demand in California, while freight accounts for 20 percent. 
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Figure 42: Forecast of 2030 Total On-Road Energy Consumption by Transportation 
Segment, Mid Case 

 

Source: CEC (On-road includes rail energy demand, but excludes aviation energy demand 

as well as motorcycles and off-road transportation energy demand.) 

As the amount of alternative fuel consumed within the transportation sector grows, the role of 

the transportation sector in the broader electricity demand forecast becomes increasingly 

relevant. Figure 43 shows the changes in distribution of transportation electricity consumption 

by vehicle type, between 2018 and 2030, in the high-demand case. 
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market. The CEC should also continue to track changes to vehicle attributes. In 

particular, the zero-emission vehicle market is continuously evolving, and staff should 

monitor fuel cell and battery prices and efficiency improvements. 

• Assess how time-of-use electricity rates and charging infrastructure 

availability affect the plug-in electric vehicle forecast. Compared to other 

transportation fuels, electricity cannot easily be stored over time. As a result, the timing 

and location of electricity demand by plug-in electric vehicles are also a key element of 

incorporating the transportation sector into the larger electricity demand forecast. The 

CEC continues to work with partner agencies and organizations to determine the 

current charging patterns of electric vehicles, and assess how the evolving vehicle grid 

integration technologies might help address other state goals. For instance, utilities can 

set rates or develop programs for this new electricity load to reshape hourly load curves 

in ways that better use existing renewable energy production and promote grid 

stability. 

• Expand scope of data and models to respond to the evolving transportation 

sector. The transportation sector has been and will continue to keep changing rapidly, 

requiring frequent updates to forecasting methods to incorporate new technologies and 

new ways that transportation is used. For example, CEC staff is considering how 

ridesharing and autonomous vehicles will influence vehicle miles traveled. There are 

limited data from transportation network companies, but more comprehensive data 

would improve the forecast of vehicle miles traveled by fuel type.  

• Leverage the transportation energy demand forecasting models to assess 

zero-emission transportation policies. The CEC’s forecast data and models can be 

useful in assessing clean transportation policies that improve air quality and reduce 

greenhouse gas emissions. For example, the models can be used to assess the effect of 

state incentive levels or time-of-use electricity prices on the adoption rates of zero-

emission vehicles. CEC staff will be proactive in conducting analyses that inform current, 

proposed, and innovative transportation policies.  
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CHAPTER 9: 

Natural Gas Assessment 

Introduction 

This chapter reviews market trends and provides updates on natural gas supply and 

production, consumption, and infrastructure on national and state levels. It also provides the 

California Energy Commission’s (CEC’s) natural gas price projections for the continental United 

States and California from 2019 to 2030. A recurring theme of the chapter is the potential 

effect that recently enacted clean energy and decarbonization policies in the state may have 

on California’s fossil natural gas use and consumption in the short and long terms. An 

overview of the two major gas utilities provides updates on pipelines, storage, and reliability 

concerns. In addition, this chapter assesses natural gas trends in Canada and Mexico and 

provides data on natural gas imports and exports and the potential effect on California 

(including liquefied natural gas).  

Key findings and recommendations include the following: 

• On a national level, staff expects Henry Hub516 natural gas prices to remain below $3.50 

per Mcf through 2030 and below $5.00 Mcf through 2050. Statewide, staff expects the 

natural gas wholesale border price average to remain below $3.50 Mcf through 2030 

and below $4.00 Mcf through 2050. Furthermore, staff expects the average natural gas 

citygate517 price to remain just below $4.00 Mcf through 2030 and below $4.50 Mcf 

through 2050. 

• California will continue to rely on out-of-state natural gas imports for roughly 85 

percent to 90 percent of its supply as in-state production continues to decline. 

• The transition to cleaner energy sources will result in declining fossil natural gas 

consumption in California over the next few decades. 

• The use of renewable natural gas (RNG) in the transportation sector is likely to grow 

due to the Low Carbon Fuel Standard (LCFS) and state-funded research and 

development that promotes the use of RNG in the transportation sector. 

 

 

 

 

 

516 “Henry Hub” is a pipeline hub on the Louisiana Gulf Coast. It is the delivery point for the natural gas futures 

contract on the New York Mercantile Exchange (NYMEX). 

517 The point where gas leaves the backbone transportation system for the local transmission and distribution 

system. 
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• Current estimates of in-state RNG indicate the quantity is not sufficient to meet 

emissions reduction goals of 80 percent below 1990 levels by 2050. However, the 

amount of RNG coming from outside the state is increasing due to the financial 

incentives being provided by the LCFS.  

• California should initiate a planning process to identify short- and long-term natural gas 

needs as part of the state’s transitions to cleaner energy sources.  

• California will need to address aging natural gas infrastructure and the costs to maintain 

it as the state transitions to electrification and zero-carbon resources. 

• California’s natural gas system could be used for transporting alternatives to fossil 

natural gas, such as RNG and hydrogen. 

Hydrogen is cleaner to burn than methane and, if mixed with natural gas for transport via 

pipeline, can modestly reduce methane leakage. Under Senate Bill 100 (De León, Chapter 310, 

Statutes of 2018), it is the policy of the state for eligible renewable energy and zero-carbon 

resources to supply 100 percent of retail sales of electricity to California customers (and 100 

percent of electricity procured to serve all state agencies) by December 31, 2045. This policy—

along with building electrification, electric vehicle adoption, the Renewables Portfolio Standard 

(RPS), and increased use of renewable natural gas—sets the stage for a decrease in fossil 

natural gas use in California.518 As such, the expectation is that natural gas production and 

consumption will continue to decline in the state over the next few decades. Whatever the 

trajectory, the CEC will continue to provide a biennial natural gas market outlook on trends 

and issues that could affect the state. 

In California, natural gas plays an important role in space heating, oil refining, industrial 

processes, cooking, electricity generation, and grid reliability. The CEC tracks trends and issues 

associated with natural gas infrastructure, including natural gas pipeline flows, storage 

injections and withdrawals, maintenance events and outages, and regulatory proceedings. The 

CEC analyzes how these trends affect prices, supply (including in-state production), out-of-

state deliveries, and demand (particularly by power plants). In addition to tracking trends, the 

CEC looks ahead by producing a forecast of natural gas prices at key trading hubs.519  

In California, market trends are signaling the start of a transition away from natural gas as the 

state’s primary electricity source. For example, in the electricity sector, as renewable resource 

 

 

 

 

 

518 There may be industrial uses of natural gas as a chemical feedstock, rather than an energy source, in 

commercially important organic chemicals or processes for which it may be difficult to find substitutes.  

519 A “natural gas hub” is a central pricing point for natural gas usually at the heart of natural gas infrastructure 

such as pipelines and LNG hubs. 
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prices have dramatically dropped, particularly for solar photovoltaic (PV), in-state solar 

generation increased by 12 percent between 2017 and 2018.520 California also is looking to 

retire aging coastal natural gas plants that use ocean water for cooling. These retirements 

were previously scheduled for 2020, but the California Public Utilities Commission (CPUC) 

recently recommended a delay due to reliability concerns. (See Chapter 6 for more 

information.) Some of this capacity will be replaced by imported gas-fired generation, but 

renewables, transmission upgrades, and energy storage will replace the remainder as part of 

the strategy to meet air quality goals and reduce GHG emissions. California is also the first 

state to require rooftop solar on new homes under new building standards that went into 

effect on January 1, 2020. Moreover, building electrification is a key strategy for the state’s 

residential and commercial building stock to meet new requirements calling for GHG reductions 

from buildings to 40 percent below 1990 levels by January 1, 2030.521 (See Chapter 2 for more 

information.) 

As the state reduces reliance on fossil natural gas, it must ensure a safe natural gas system 

while minimizing environmental impacts associated with natural gas infrastructure, including 

methane leakage. In addition, implementing the most cost-effective uses of renewable natural 

gas—including for transportation—will require research and development. To prepare 

California for the energy system of the future, the CEC is collaborating with state and federal 

agencies, utilities, private industry, and other stakeholders to develop:  

• Natural gas vehicle technologies and infrastructure.  

• Low-carbon fuels such as renewable natural gas and hydrogen. 

• Technologies to track and account for methane emissions.  

• Technologies that aim to enhance the safety and reduce the environmental impact of 

the natural gas system. 

The CEC’s Energy Research and Development Division is also assessing pathways to the 

decarbonizing the energy system, as detailed in Chapter 1. Through the Electric Program 

Investment Charge (EPIC) program, the CEC funded a study that evaluates deep 

decarbonization scenarios in California for the 2030 and 2050 time frames. The study was 

published in June 2018 and provides results from a model that developed 11 long-term energy 

scenarios to examine the amount of GHG reductions possible with a variety of technologies 

 

 

 

 

 

520 CEC, Energy Almanac, Total System Electric Generation database, 

https://www.energy.ca.gov/almanac/electricity_data/total_system_power.html. 

521 Assembly Bill 3232 (Friedman, Chapter 373, Statutes of 2018). 
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requirements and references other chapters for more information regarding strategies or 

actions relating to natural gas.526 

Natural Gas Price Outlook  
CEC staff uses the North American Market Gas-Trade model (NAMGas) to simulate the 

economic behavior of natural gas producers in supply basins and natural gas consumers in 

demand centers. The structure of the model includes representations of intrastate and 

interstate pipelines, liquefied natural gas (LNG), import and export centers, and other 

infrastructure.  

The model encompasses regions of the continental United States, as well as Canada and 

Mexico. Staff developed three “common” cases for the 2019 Integrated Energy Policy Report 

(IEPR)—high demand, mid demand, and low demand—using inputs and assumptions that will 

affect the natural gas market. These inputs and assumptions include the effect of increased 

energy efficiency, renewable generation growth under the state’s RPS, and varying amounts of 

coal-fired electrical generation retirements on demand for natural gas. Values for proved and 

potential reserves in North America appear on the supply side of the NAMGas model.527 

The model projects prices and supply of natural gas for California and the continental United 

States for 2019 through 2030.528 In recent years, natural gas prices have been low. Staff 

calculated that after accounting for inflation, prices dropped an average of 6.7 percent per 

year between 2010 through 2016. The development of shale-deposited natural gas accounts 

for much of the lowering of real prices.529 Assuming current trends in shale gas production, in 

the mid-demand forecast, the model estimates that the Henry Hub price for 2019 will be $2.66 

 

 

 

 

 

526 This legislation states, “Beginning November 1, 2015, and every four years thereafter, the commission shall, 

with the integrated energy policy report prepared pursuant to Section 25302, identify strategies to maximize the 

benefits obtained from natural gas, including biomethane for purposes of this section, as an energy source, 

helping the state realize the environmental and cost benefits afforded by natural gas.” 

527 In general, the gas industry categorizes reserves as either proved or potential, and the natural gas resource 

base consists of proved plus potential reserves. “Proved reserves” tend to have a high degree of recovery 

certainty. Production of potential reserves is more costly and recovery tends to be less certain.  

528 The NAMGas model provides estimates through 2050. However, staff publishes projections only through 

2030 to maintain consistency with the CEC’s demand forecast and PLEXOS electricity dispatch modeling.  

529 Inflation adjusted. 
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Figure 45: United States Dry Natural Gas Production and Annual Consumption 

 

Source: U.S. Energy Information Administration (U.S. EIA) 

In 2018, the production of natural gas from shale formations (reservoir pools) provided about 

66 percent of U.S. natural gas production. This growth has created opportunities for increased 

U.S. exports by pipeline and LNG shipments, and in 2017, the United States became a net 

exporter of natural gas. The national natural gas supply-demand balance, as it stands, shows 

enough supply from U.S. natural gas production, pipeline imports from Canada, and LNG 

imports to satisfy U.S. domestic consumption/demand, pipeline exports to Mexico, and LNG 

exports.  

California 

California’s in-state natural gas production, much of which comes from geologic basins in the 

Central Valley, will continue to decline because of less favorable economics and reservoirs that 

are less susceptible to increased production via hydraulic fracturing. In 2017, in-state sources 

provided about 548 MMcfd, or 10 percent, of the natural gas consumed in California, while 

interstate pipeline shipments satisfied the remaining 90 percent. Figure 46 shows California’s 

natural gas production as compared to the rest of the United States between 2000 and 2018. 
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Figure 46: California Natural Gas Production Versus the Rest of the United States 

 

Sources: U.S. EIA and California Division of Oil, Gas, and Geothermal Resources 

(DOGGR) 

Most of California's out-of-state supply comes from the Western Canadian Sedimentary Basin 

(Alberta and British Columbia, Canada), Permian Basin (west Texas and southwestern New 

Mexico), San Juan Basin (northwestern New Mexico and southwestern Colorado), and Rocky 

Mountains (Wyoming). Concerns over greenhouse gas (GHG) emissions associated with these 

imports led to the passage of Assembly Bill 2195 (Chau, Chapter 371, Statutes of 2018), which 

requires the California Air Resources Board (CARB) to establish an out-of-state emissions 

tracking system.  

Starting January 1, 2020, CARB will annually publish the amount of GHG emissions resulting 

from the loss or release of uncombusted natural gas and emissions from natural gas flares 

associated with the production, processing, and transporting of natural gas imported into the 

state from out-of-state sources.536 

 

 

 

 

 

536 Assembly Bill 2195 (Chau, Chapter 371, Statutes of 2018). 
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Figure 49: United States Natural Gas Consumption (All Sectors, 2000–2018) 

 

Source: U.S. EIA 

The U.S. EIA projects that overall growth will continue at an annual rate of about 0.49 percent 

between 2018 and 2050. The growth in natural gas production and the lower-than-average 

prices seen in the last few years support the expanded usage of natural gas, particularly in the 

industrial and power generation sectors. 

An ongoing trend outside California is the shift from coal-fired generation to natural gas. In 

2005, coal-fired generation accounted for almost 50 percent of total generation and, in 2018, 

accounted for only about 27 percent of total generation, a continuation of the decline that 

started more than a decade prior. Low natural gas prices coupled with compliance with 

environmental regulations are transforming generation preferences. Coal-fired power plants 

are facing retirement, are undergoing retrofit, or may need to invest in expensive additional 

retrofits to remain operating. Lower-than-average natural gas prices are pushing plant owners 

and operators to replace the lost generation with natural gas-fired electric generation. Figure 

50 displays the share of total generation by fuel type (coal and natural gas). 
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Figure 50: Share of Total Generation by Fuel Type (Coal and Natural Gas, 2000–2018) 

 

Source: U.S. EIA 

The U.S. EIA estimates that, by the end of 2017, plant operators had retired about 62 

gigawatts of coal-fired generation. Natural gas-fired generation is filling the shortfall, climbing 

to 35.1 percent of total generation in 2018.  

California 

While natural gas demand is growing in most of the United States, California expects a decline 

because of policies such as Senate Bill 350 (De León, Chapter 547, Statutes of 2015) and SB 

100. (See Chapter 1 for more discussion of SB 100.) Decarbonization strategies such as 

building electrification will reduce retail demand for fossil natural gas. Yet, in 2017 and 2018, 

natural gas was still the most consumed fuel or energy source in California. California’s five 

end-use sectors—residential, commercial, industrial, transportation, and electric generation—

consumed 1,799,292 MMcf (4,930 MMcfd average) of natural gas in 2018. Figure 51 displays 

California natural gas consumption for the four major consuming sectors between 2001 and 

2018.549 

 

 

 

 

 

549 The transportation sector accounts for only about 1 percent of consumption of natural gas, so Figures 51 and 

52 do not show this sector. 
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Figure 51: California Natural Gas Consumption (All Sectors, 2000–2018) 

 

Source: CEC staff 

The power generation sector comprises the largest share of the state’s natural gas 

consumption at 45 percent. At 24 percent, the residential sector runs second. Figure 52 breaks 

down the percentage use by the power generation, residential, industrial, and commercial 

sectors.550 

 

 

 

 

 

550 Based on CEC data. 
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deadline due to system reliability concerns as discussed in Chapter 6.556 Over the last decade, 

natural gas installed capacity declined from 43,676 MW to 42,885 MW. Peaking gas plants, 

which run less frequently than other natural gas plants—often only a few hours on the hottest 

days—make up only a portion of the once-through cooling plant retirements. For power 

generation, natural gas generation has typically been the swing generation to make up for loss 

of hydro resources during droughts. In recent years, renewable generation has begun to serve 

that purpose, further reducing California’s reliance on natural gas in the power generation 

sector. 

Infrastructure and Reliability 

United States 

Production of natural gas from the Permian Basin of West Texas has been growing, and some 

industry observers expect production will double by 2025. However, the pipeline transmission 

infrastructure needed to move natural gas from this basin is lagging behind the surge in 

production. Three pipelines, at differing stages of planning and construction, are attempting to 

close the gap. Each gas transmission line will haul about 2.0 Bcf/d from the Permian Basin to 

the Texas Gulf Coast and will mostly serve the LNG export market.  

These pipelines, expected to begin service between 2020 and 2023, will add a dimension of 

competition for natural gas coming from the Permian Basin. Natural gas that flows to western 

and other markets, including California, could experience upward pressure on prices as new 

markets emerge for gas from this basin. However, the abundance of natural gas now available 

may lower the risk of higher prices. 

California 

Pipeline infrastructure serving California remains largely unchanged over the last two years. 

The state expects no expansions, but Questar Southern Trails (a small pipeline with a capacity 

of 300 Bcf) discontinued service to California in 2019 because of economic considerations. The 

CEC expects that this closure will have little or no effect on California’s natural gas supply , as 

deliveries on Southern Trails into California had dropped significantly—from 1,791 MMcf in 

2017 to 7.4 MMcf in June 2019, when the pipeline service ended. This delivery amount was 

small, and this demand can be met with other pipelines.  

 

 

 

 

 

556 On June 20, 2019, the CPUC issued a ruling in its IRP Proceeding R.16-02-007 identifying potential system 

capacity shortfalls beginning in 2021 because of tightening of the bilateral resource adequacy market. The  CPUC 

ruling identified three simultaneous approaches to meet system needs, one of these being extension of OTC 

compliance deadlines. Chapter 6 provides more details. 
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Bill 1383 (Lara, Chapter 395, Statutes of 2016).560 The report recommended that the CEC “re-

examine the status of renewable gas, including power-to-gas, as part of the Integrated Energy 
Policy Report in four years” (as part of the 2021 IEPR).  

Underground natural gas storage plays an important role in balancing California’s demand 

requirements with supply availability. This component of the natural gas system is necessary 

to meet winter demand. It also maintains the daily supply/demand balance and keeps natural 

gas flowing to customers in the event of temporary disruptions in production. These 

operations ensure reliability since operators withdraw or inject natural gas or both, as demand 

dictates. As a result, about 20 percent of all natural gas consumed each winter comes from 

underground storage. 

In California, the working gas capacity of natural gas storage fields connected to the systems 

of PG&E and Southern California Gas Company (SoCalGas) totals 376 Bcf.561 Natural gas 

storage fields (including independently owned)562 that are interconnected to PG&E’s natural 

gas system have a working gas capacity of 238 Bcf. SoCalGas operates four storage fields that 

interconnect with its transmission system and have a working gas capacity totaling 138 Bcf. In 

2018, the U.S. EIA reported that operators injected 149,116 MMcf into California’s storage 

fields and withdrew 201,291 MMcf.  

There is a need to address California’s aging natural gas infrastructure and the costs to 

maintain it as the state transitions to electrification and zero-carbon fuels. The state should 

also be mindful about potential effects on customers. A recent Gridworks report notes “As the 

state transitions to higher electrification, the last customers remaining on the gas system could 

face unreasonably high rates and potential safety issues. These groups may well be those 

among us who are least able to afford high rates and least able to finance the new appliances 

 

 

 

 

 

560 The 2017 IEPR defined renewable gas as “Renewable gas is gas that is generated from organic waste or 

from electricity generated by an ‘eligible renewable energy resource’ as defined in Subdivision (e) of Section 

399.12 of the California Public Utilities Code or at a ‘renewable electric generating facility’ as defined in Section 

25741 of the California Public Resources Code. Renewable gas includes, but is not limited to, biogas; biomethane 

(also known as renewable natural gas); synthetic natural gas generated from organic waste, or electricity 

generated by an eligible renewable energy resource or at a renewable electric generating facil ity; renewable 

hydrogen; and gaseous products composed of the aforementioned, such as renewable dimethyl ether.”  

561 PG&E, in its 2018 gas transmission and storage rate case, has asked the CPUC for permission to retire and 

decommission two of these facilities. 

562 Independently owned storage facilities include Lodi Gas Storage, Wild Goose Storage, Central Valley 

Storage, and Gill Ranch Storage. 
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environment. At its February 2019 Business Meeting, the CEC approved Food Production 

Investment Program funding for projects that aim to reduce natural gas use in various plants 

including dehydrated food manufacturing, dairy processing, meat processing, and tomato 

processing. Technologies funded include waste heat capture and recycling, solar thermal 

energy systems, and factory electrification. 

In June 2019, the CEC awarded nearly $9 million for solar energy and electric vehicle fast 

chargers on farms, orchards, vineyards, and other facilities in top agricultural counties 

statewide through the Renewable Energy for Agriculture Program. Agricultural facilities 

awarded funds include a school, a winery, and orchards. 

Appendix A of the 2019 IEPR discusses funding programs being administered by other state 

agencies in the area OF RNG. 

Recommendations 
• California should initiate an interagency strategic transition planning process 

to identify the short and long-term transition of the natural gas system to 

non-fossil gases and other cleaner energy solutions. Potential needs include 

improved forecasting, technology assessment of alternative gases, and assessments of 

existing gas system infrastructure. 

• California will need to address aging natural gas infrastructure and the costs 

to maintain it as the state transitions to electrification and zero-carbon fuels. 

• California should deepen the understanding of current and potential future 

end uses of natural gas and its alternatives, especially in the industrial and 

commercial noncore sector. 
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CHAPTER 10:  

Senate Bill 350 Integrated Resource Plans 

Senate Bill 350 (De León, Chapter 547, Statutes of 2015) transformed California’s electricity 

system planning model by shifting to integrated resource plans (IRPs) that are required to 

meet several mandates and goals in 2030, including Renewables Portfolio Standard (RPS) 

procurement requirements and greenhouse gas (GHG) emission reduction goals. IRPs are 

long-term planning documents that outline how utilities and load-serving entities (LSEs) will 

meet demand reliably and cost-effectively while achieving state policy goals and mandates. 

Before SB 350, investor-owned utility (IOU) procurement planning was done through the Long 

Term Procurement Plan (LTPP) process at the California Public Utilities Commission (CPUC), 

though for decades publicly owned utilities (POUs) have generally used IRPs to guide their 

resource procurement. 

The processes for developing IRPs for CPUC jurisdictional entities and POUs differ in significant 

ways. The CPUC is responsible for overseeing the process of developing IRPs for IOUs, 

community choice aggregators, and other LSEs. In contrast, individual POUs are responsible 

for developing their own IRPs. In its 2017–2018 IRP process, the CPUC attempts to ensure 

consistency in inputs and assumptions used in the analysis supporting the IRPs to make 

comparing and aggregating them easier. However, in the 2017–2018 IRP, LSEs can deviate 

from the Reference System Plan’s (RSP’s) resource mix when developing their respective IRP 

as long as their IRP complies with the planning standards outlined in the filing requirements 

accompanying the RSP.574 In contrast, SB 350 allows the POUs to decide which inputs and 

assumptions to include in analysis supporting their IRPs. All LSEs and POUs must meet GHG 

emissions targets, RPS procurement requirements, as well as several planning goals. The 

CPUC adopts or certifies LSE IRPs, while the CEC reviews POUs’ IRPs to determine consistency 

with these requirements.  

As discussed below, the GHG emissions from the CPUC’s preferred resource plan developed 

through its 2017–2018 IRP process combined with the emissions from the POU IRPs shows a 

statewide total that is within the GHG emission target range for 2030. 

 

 

 

 

 

574 The Reference System Plan is the portfolio that an optimal resource mix for the California ISO system based 

on capacity expansion modelling and is adopted by the CPUC in Year 1 of the IRP cycle. The Preferred System 

Plan is the portfolio informed by the aggregation individual LSE plans and is adopted in Year 2 of the IRP cycle. 
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CPUC 2017–2018 IRP Process 
SB 350 requires the CPUC to develop a portfolio of resources for LSEs including IOUs, 

community choice aggregators, small and multijurisdictional utilities, and electric service 

providers (ESPs). Commission Decision D.18-02-018 established a two-year IRP planning cycle. 

Year one is focused on:  

• Generating and evaluating optimal resource portfolios at the California ISO system-level 

using a capacity expansion model and production cost model in parallel. 

• Adopting one portfolio as the reference system portfolio to be used in statewide 

planning and in the California ISO transmission planning process. 

• Identifying actions needed to implement the selected portfolio, such as new 

procurement authorization. 

• Developing filing requirements for LSEs to use when developing their respective IRPs. 

Year two is focused on: 

• LSEs developing their respective IRPs. 

• Staff evaluation of LSE IRPs, both individually and in aggregate. 

• Commission adoption of a preferred system portfolio, informed by the aggregation of 

LSE IRP plans, to be used in statewide planning and in the California ISO transmission 

planning process. 

• The preferred system plan, which also includes actions needed to implement the 

selected portfolio, such as new procurement authorization. 

2017–2018 Reference System Plan  

The CPUC adopted a statewide GHG target of 32,000 MT CO2e for 2030 for the reference 

system plan based on targets established by CARB, in consultation with the CEC and CPUC 

(discussed in the “POU IRPs—Common Themes and Trends” section of this chapter). The 

modeling of the California ISO footprint resulted in the new resource buildout, or the collection 

of resource additions necessary in 2030 to meet demand, shown in Table 21. 

SB 350 requires LSEs with an average annual load of 700 GWh or more to file IRPs with the 

CPUC. In their IRPs, LSEs were required to develop at least one portfolio meeting a GHG 

benchmark set by the CPUC using assumptions matching those used to develop the reference 
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Six IOUs, 20 community choice aggregators, 17 ESPs, and four electric cooperatives filed IRPs 

with the CPUC.577 Table 22 shows the total resource buildout proposed in the LSE IRPs 

collectively. The CPUC’s decision approving LSE IRPs noted that many LSEs indicated that 

resources ultimately procured could vary depending on supply availability, supply cost, and 

other market conditions.578 

Table 22: 2017–2018 IRP Aggregated LSE New Resource Buildout in 2030  
Resource 

Type 

Fully Deliverable 

Capacity (MW) 

Energy Only 

Capacity (MW) 

Total Capacity 

(MW) 

Lithium Battery, 

1 hour 
90  90 

Lithium Battery, 

4 hour 
1,065  1,065 

Solar 4,412 2,396 6,807 

Wind, In-State 917 412 1,329 

Wind, Out-of -

state 
1,399 375 1,773 

Geothermal 310  310 

Biomass 7 156 163 

Total New 

Renewables 
7,044 3,338 10,382 

Total New 
Renewables 

and Storage 
8,199 3,338 11,537 

Source: CPUC, D.19-04-040, pp. 112–113 

For the development of the preferred system plan, the CPUC combined the portfolios proposed 

in the individual LSE plans, relocating some resources due to transmission availability, and 

termed it the hybrid conforming portfolio. Despite each LSE IRP portfolio meeting the 

individual GHG target, the modeling of the portfolio of the California ISO footprint resulted in 

an estimated 42,700 MT CO2e of GHG emissions—exceeding the midpoint of the CARB-

adopted GHG target range selected by the CPUC for use in the IRP by 10,700 MT CO2e.  

 

 

 

 

 

577 One ESP did not file on time but did file late. 19 LSE IRPs were initially rejected and required refiling due to 

not meeting the criteria pollutant reporting requirements. 

578 CPUC, D.19-04-040, Decision Adopting Preferred System Portfolio and Plan for 2017-2018 Integrated 
Resource Plan Cycle, April 25, 2019, p. 17. 
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In Decision 19-04-040, the CPUC rejected the hybrid conforming portfolio, citing “[it] would 

not result in emissions reductions consistent with the electricity sector GHG goals established 

by this Commission.”579 The CPUC instead adopted a version of the reference system plan, 

modified to included updated 2017 IEPR demand forecast assumptions, a 40-year age-based 

retirement assumption for gas-fired power plants, and updated transmission assumptions from 

the California ISO. Table 23 and Figure 53 detail the new resource buildout for this portfolio 

through 2030. 

Table 23: 2017–2018 IRP Preferred System Plan New Resource Buildout in 2030 

Resource Type 
Fully Deliverable 

Capacity (MW) 

Energy Only 

Capacity (MW) 

Total Capacity 

(MW) 

Lithium Battery, 1 

hour 
2,104  2,104 

Solar 2,709 3,207 5,619 

Wind, In-State 341 803 1,145 

Wind, Out-of-State 1,101  1,101 

Geothermal 1,048 652 1,700 

Total New 

Renewables 
5,200 4,662 9,862 

Total New 
Renewables and 

Storage 
7,304 4,662 11,966 

Source: CPUC, D.19-04-040, pp. 112-113. 

 

 

 

 

 

579 Ibid., p. 106. 
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Figure 54: CPUC 2017–2018 IRP Jurisdictional Load-Serving Entity Forecast Need and 

Progress on RPS 

 

Source: CPUC Renewable Net Short calculations, 2019 RPS Procurement Plans. June 21, 

2019. 

CPUC 2017–2018 IRP Procurement Tracks 

CPUC Decision 19-04-040 identified the need for a procurement track in the 2019–2020 IRP 

cycle to act as a backstop for LSE procurement and ensure that the resources required to 

meet the clean energy goals and maintain reliability are procured.580 The CPUC formally 

established the procurement track for the 2019–2020 IRP cycle in June 2019.581 The ruling 

identified three resource types, or attributes, to be addressed through the procurement track: 

short- to medium-term renewable integration and reliability, renewables, and long-term 

reliability. 

 

 

 

 

 

580 Ibid., pp. 139-141. 

581 CPUC, Assigned Commissioner and Administrative Law Judge’s Ruling Initiating Procurement Track and 
Seeking Comment on Potential Reliability Issues, June 20, 2019, pp. 2-5. 
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The preliminary schedule prioritized near- to medium-term reliability. Under a final decision 

issued on November 13, 2019, the CPUC recommended that the State Water Resources 

Control Board extend the compliance deadlines for several fossil natural gas units using once-

through cooling slated to retire by December 31, 2020, as discussed in Chapter 6 on Southern 

California Energy Reliability.582 In addition to once-through cooling unit procurement, the CPUC 

directs load-serving entities to procure an additional 3,300 MW of system-level resource 

adequacy capacity for both existing and new resources on an all-source basis to address 

system adequacy shortages beginning in 2021. PG&E, SDG&E, and SCE must present the 

results of their solicitations in advice letters filed by January 1, 2021. All load-serving entities 

are required to provide progress reports on their procurement by February 15, 2020. 

Renewables procurement track is scheduled to be initiated in early 2020, while long-term 

reliability track will be initiated in summer 2020. 

POU IRPs—Progress and Trends 
The state’s POUs are a diverse group of not-for-profit utilities with wide variations in the 

number and types of customers they serve, the size of their service areas, the types of loads 

they meet, and the resources in their current portfolios.583 Local boards govern the POUS and, 

as a result, they answer directly to their customers. The POUs are subject to state laws with 

respect to achieving RPS procurement requirements, attaining the SB 350 doubling targets for 

energy efficiency, meeting SB 350 IRP requirements, and other state policies and mandates.584 

SB 350 requires the state’s 16 largest POUs to develop IRPs and submit them to the CEC for 

review.585 The CEC reviewed the POU IRPs to determine consistency with SB 350 

 

 

 

 

 

582 CPUC, Decision Requiring Electric System Reliability Procurement for 2021-2023, November 13, 2019, pp. 2-

4. 

583 Since only 16 of the POUs are required to file IRPs with the CEC, the discussion in this section is specific to 

those POUs and does not address the state’s smallest POUs.  

584 For example, Senate Bill 1368 (Perata, Chapter 598, Statutes of 2006) established the emission performance 

standard, which limits utilities long-term investments in baseload generation of high GHG-emitting power plants, 

set at 1,100 pounds of carbon dioxide per megawatt-hour of electricity. 

585 The governing board of a POU with an annual electrical demand exceeding 700 GWh is required to adopt an 

IRP and a process for updating it at least once every five years by January 1, 2019. 
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Variations in Load  

The types of customers POUs serve vary significantly, which means their load shapes, or the 

average change in load served over a 24-hour period, are markedly different. Burbank Water 

and Power serves almost exclusively residential and commercial customers. As a result, 

Burbank Water and Power experiences a relatively sharp peak demand occurring from 4:00 

p.m. to 6:00 p.m., with an average load factor of 40 percent.588 Other POUs that serve 

significant residential and commercial loads and have low load factors, include the City of 

Glendale at 37 percent, the City of Redding at 38 percent, and IID and the City of Pasadena 

each at about 40 percent. Programs such as demand response can help utilities with low load 

factors reduce their peak load, improving reliability and lowering costs. 

In contrast, the City of Vernon is composed primarily of industrial areas, with 99 percent of its 

demand and energy sales serving commercial and industrial customers. Consequently, it has a 

slight peak, typically between 12:00 p.m. and 2:00 p.m., with an average load factor of 70 

percent. Silicon Valley Power has a similar load factor of roughly 70 percent largely because 

commercial and industrial customers make up more than 90 percent of its retail sales. 

Expected growth in data centers for Silicon Valley Power, with load factors as high as 85 

percent, will mean loads that are relatively flat throughout the day. Other POUs with high load 

factors include San Francisco at almost 78 percent and Palo Alto at about 65 percent. Utilities 

with high load factors have less opportunity for deployment of demand response programs; 

however, energy efficiency programs can reduce their overall loads and lower costs. 

Differences in Resource Portfolios  

Some POUs have substantial amounts of large hydro resources in their portfolios, while others 

have large amounts of fossil generation such as coal and natural gas. Each utility is unique in 

terms of its current resource mix. The resource mixes of each of the 16 POUs that filed IRPs 

for 2019, 2025, and 2030 are provided in Appendix D. 

A few POUs have high proportions of large hydro resources in their portfolios and, as a result, 

have low GHG emissions. For example, the City of Palo Alto Utilities relies heavily on large 

hydro, which accounts for about 59 percent of its resources in 2019. Other POUs that rely 

heavily on large hydro include the San Francisco Public Utilities Commission with more than 70 

percent large hydro and Redding Public Utility with 38 percent large hydro in 2019. Utilities 

with significant amounts of large hydro are reevaluating large hydro contracts as they begin 

 

 

 

 

 

588 A “load factor” is the ratio of average energy demand to peak demand. A high load factor implies a relatively 

constant load throughout the day, where a low load factor indicates a high peak demand and low off-peak 

demand. 
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expiring in the mid-2020s. Even though they help reduce GHG emissions, there is uncertainty 

about future costs and availability of large hydro resources, which depend on unpredictable 

precipitation, especially in light of the potential impacts of climate change. 

Several POUs have large amounts of fossil resources in their portfolios, including natural gas 

and coal generation. In 2019, nearly 88 percent of the City of Anaheim’s supply is from fossil 

fuels, with about 50 percent coal and 38 percent natural gas. The City of Burbank relies on 

fossil fuel for more than 86 percent of its supply in 2019, with 38 percent from coal and 48 

percent from natural gas. LADWP relies on fossil resources for about 50 percent of its supplies 

in 2019, with coal accounting for almost 17 percent and natural gas at about 33 percent. The 

POUs as a group are eliminating their reliance on coal resources by 2025 to reduce their GHG 

emissions. 

Sacramento Municipal Utility District (SMUD) has no coal generation in 2019 but relies on 

natural gas for about 48 percent of its supplies. Similarly, Vernon has no coal resources in 

2019 but relies on natural gas for about 61 percent in 2019. Turlock Irrigation District also has 

no coal resources in 2019 but relies on natural gas for about 40 percent of its supply. Utilities 

with significant amounts of natural gas generation are looking to limit their use of these 

resources to reduce GHG emissions.  

At the other end of the spectrum, because it has so much large hydro generation, San 

Francisco has no coal or natural gas resources in 2019. Palo Alto also has no coal or natural 

gas generation in 2019, although it does rely on market purchases, which are assumed to 

have some level of fossil generation as their source. Redding has less than 1 percent natural 

gas in its portfolio and no coal. 

Disadvantaged and Low-Income Communities 

The proportion of disadvantaged and low-income communities, which are exposed to a 

combination of economic, health, and environmental burdens, varies significantly among the 

POUs.589 LADWP has a high percentage of disadvantaged communities. A key indicator for it is 

air pollution, since most of LADWP’s service territory exceeds federal public health standards 

for ozone and particulate matter. To improve air quality, LADWP’s IRP focuses on finding clean 

alternatives to repowering of aging in-basin natural gas plants and transportation 

electrification.  

 

 

 

 

 

589 One way the state identifies disadvantaged communities is by using CalEnviroScreen, an analytical tool that 

combines census tract data into scores that define disadvantaged communities. 
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Similarly, Riverside has high pollution levels, which is why much of its service territory is 

designated a disadvantaged community. Forty percent of Riverside’s population resides in 

disadvantaged communities, with 30 percent of households having incomes below 200 percent 

of the federal poverty level. Like LADWP, Riverside is promoting transportation electrification. 

Most of Turlock’s service territory is classified as either low-income or disadvantaged. Turlock 

has focused on maintaining low rates and offers discount electricity demand charges and 

weatherizes homes to reduce customer bills. IID also has a high proportion of disadvantaged 

communities and low-income customers and provides residential and emergency energy 

assistance.  

In contrast, Palo Alto has no areas that are classified as disadvantaged communities, but it 

does offer rate assistance for customers with low incomes who qualify. Similarly, Redding does 

not have any disadvantaged communities but deems many of its customers as low-income, 

offering bill assistance and weatherization programs. Silicon Valley Power has only one 

disadvantaged community, situated between Highway 101 and the San Jose Airport. 

Consequently, local governments have limited residential housing development in the area to 

minimize impacts. While Vernon does not have any disadvantaged communities, many such 

communities lie at its borders, so it designed programs for its customers that will minimize 

impacts on neighboring disadvantaged communities. 

Other Distinguishing Characteristics 

Several POUs serve not only as vertically integrated utilities, but also as balancing authorities 

that must control generation and transmission throughout their control areas to balance supply 

and demand continuously. LADWP serves as its own balancing authority and provides these 

services to other POUs, including Burbank and Glendale. It is the largest POU balancing 

authority and California’s second largest balancing authority after the California ISO. The 

Balancing Authority of Northern California, a joint power authority consisting of SMUD, 

Modesto Irrigation District, Roseville Electric Utility, Redding, and a few smaller POUs, operates 

the third largest system in California. IID and TID are also California balancing authorities. In 

addition, several POUs are members of the California ISO balancing authority, including 

Anaheim, Pasadena, and Riverside. Balancing authorities are required to meet stringent 

reliability requirements, which places some constraints on POUs in terms of the types and 

amounts of resources they must carry.590 

 

 

 

 

 

590 Reliability standards and protocols are established by the Western Electric Coordinating Council and the North 

American Electric Reliability Corporation, which have delegated authority over reliability from the Federal Energy 

Regulatory Commission.  



 

285 

 

POU IRP Trends and Issues 
In general, the POUs’ IRPs demonstrate their commitment to meeting the state’s clean energy 

goals and aligning their resource portfolios to achieve GHG reductions. The following discusses 

how the POUs conducted their portfolio planning and the trends and issues that emerged from 

aggregating individual POU IRPs. These issues include GHG emission reductions, RPS resource 

additions, forecasted energy and peak needs, fossil fuel (coal and natural gas) use, energy 

efficiency, transportation electrification, and others. Chapter 2 includes a discussion of how 

energy efficiency is addressed in IRPs and Chapter 3 includes a summary of transportation 

electrification in IRPs. 

POU Future Resource Needs 

Most POUs are forecasting very slow or flat growth in energy and peak demand between now 

and 2030. One exception is Silicon Valley Power, which is projecting load growth because of 

the expected addition of new data centers as noted above. The POUs’ energy demand 

forecasts generally align with the CEC’s demand forecast. However, several POUs expect 

higher peak demand than forecasted by the CEC. Differences between POU forecasts and the 

CEC’s forecast are likely the result of using differing forecasting methods and assumptions.591  

In general, POUs are fully resourced through 2025-2027, meaning they have sufficient 

resources to meet forecasted energy and peak demand. Many of the POUs have natural gas-

fired generation that they could use to meet demand. However, without the addition of 

renewables, POUs would not be able to meet their RPS requirements and GHG emissions 

targets. Many POUs have long-term contracts that do not expire until later in the planning 

period that are likely to be replaced by renewable resources. 

The IRPs demonstrate that POUs have committed to lowering their GHG emissions by 

eliminating coal from their portfolios by 2025. Several POUs, including LADWP, Burbank, 

Glendale, Pasadena, Riverside, and Anaheim, have long-term contracts with the Intermountain 

Power Plant coal plant in Utah that will expire late in the forecast period. LADWP and other 

owners of IPP intend to convert the facility from a coal-fired power plant to a combined-cycle 

natural gas power plant by 2025.592 This conversion allows LADWP and the other POUs to 

 

 

 

 

 

591 POUs were not required to use the CEC’s forecast in their IRPs but were required to provide information on 

the methods and assumptions used in their forecasts. 

592 Riverside and Anaheim are not participating in the long-term repower of IPP. Since the current contract does 

not end until 2027, they will receive electricity from the project between 2025 and 2027.  
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accelerate their divestiture of coal by two years and eliminates coal from California’s resources 

mix.593  

Several POUs also accelerated their divestiture of the San Juan Generating Station, a coal 

generator in New Mexico. Southern California Public Power Authority members—including IID, 

Modesto Irrigation District, Silicon Valley Power, and the cities of Glendale, Redding, and 

Anaheim—held interests in the San Juan Generating Station.594 The early retirement of two 

units of the power plant provided an opportunity for POU owners to accelerate divestiture of 

their interests in the coal plant by the end of 2017. 

Other POUs have long-term contracts with hydroelectric plants operated by the Western Area 

Power Administration, which expire in the mid-2020s. Some POUs have raised concerns about 

too much reliance on hydro resources due to the associated year-to-year variability and the 

potential long-term impacts of climate change on hydro availability. Because they do not have 

to make these decisions about these contracts for several years, they have time to evaluate 

their options. 

Aggregate POU Resources  

POU resource portfolios are expected to change significantly between 2019 and 2030. Table 

24 shows the aggregated generation resources from the individual POU IRP portfolios. Most of 

the POU resource portfolios in 2030 contain large increases in solar resources, both rooftop PV 

and utility-scale solar. The total amount of solar for the POUs increases from more than 6,000 

GWh in 2019 to more than 16,000 GWh in 2030, more than doubling. The combination of 

utility-scale and rooftop solar accounts for 22 percent of total POU generation in 2030. Wind 

resources increase more moderately from about 6,300 GWh to 10,000 GWh, accounting for 

about 10 percent of total resources in 2019 and increasing to 13 percent in 2030. Over the 

same period, total renewable resources increases from almost 21,000 GWh to almost 36,000 

GWh. However, the total amounts of renewable generation resources include some 

 

 

 

 

 

593 LADWP, Burbank, Glendale, and Pasadena intend to participate in the repowering of IPP, while Anaheim and 

Riverside have chosen to not participate. LADWP, Burbank, Glendale, and Pasadena provided the CEC with the 

necessary compliance filings demonstrating that their renewed contracts for the repowered IPP project meet the 

Emission Performance Standard.  

594 Other POUs that were participants in the San Juan plant but were not required to file IRPs include the cities 

of Colton, Azusa, and Banning,  
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renewables that are not RPS-eligible. POU progress in achieving RPS requirements is discussed 

below.595 

By 2030, POUs plan to eliminate reliance on coal resources, accounting for significant 

reductions in GHG emissions, as discussed below. Natural gas use decreases from 33 percent 

of total generation in 2019 to 27 percent in 2030. Natural gas continues to play a large role in 

meeting peak and ensuring reliability, as well as integrating increasing amounts of renewable 

resources. Large hydro resources increase only slightly over the planning period. Energy 

storage accounts for about 2 percent of generation in 2030; however, POUs will be evaluating 

the costs and performance of energy storage over the planning period to determine whether 

and when to include additional storage.  

Table 24: POU Resources by Type by Year (MWh)  

  

Generation by 
Resource 

(GWhs) 

Generation by 
Resource 

(GWhs) 

Generation by 
Resource 

(GWhs) 
Percent 

Fuel/Technology Type 2019 2025 2030 2030 

Solar 6,134 12,067 16,103 22 

Other Renewables 8,490 8,692 9,352 13 

Wind 6,278 7,991 10,023 13 

Energy Storage 133 874 1,325 2 

Large Hydro 5,764 5,818 6,051 8 

Nuclear 3,725 3,724 3,724 5 

Coal 7,185 3,412 0 0 

Natural Gas 21,892 21,174 20,271 27 

Net Market Purchases 6,589 7,096 7,960 11 

Total Energy 66,190 70,848 74,809 100 

Source: CEC Energy Assessments Division staff using data from POU IRP Filings  

POUs Are Meeting GHG Targets 

To ease planning and achievement of GHG reductions, SB 350 required CARB, in coordination 

with the CEC and CPUC, to establish GHG reduction targets for the electricity sector and 

individual LSEs and POUs. GHG emissions for the electricity sector are generally a function of 

 

 

 

 

 

595 Rooftop solar is not an RPS-eligible resource. In addition, the RPS is calculated as the percentage of retail 

sales, where total generation in Table 5 represents net energy for load. RPS resources are shown in Figure 50. 
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Figure 55: POU GHG Emission Target Ranges (MT CO2e) 

 

Source: CEC Energy Assessments Division based on CARB SB 350 IRP GHG Planning 

Targets  
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Table 25: POU GHG Emissions 

POU 

2030 GHG 
Planning Target 

Range, 30-53 

MMT CO2e- Low 

2030 GHG 
Planning Target 

Range, 30-53 

MMT CO2e- High 

Utility 
Projections- IRP 

Emissions 

Projection (MMT 

CO2e) 

Utility 
Projections- 

Percentage Below 

High End of 

Range 

Burbank Water and Power 129 228 73 68 

City & County of  San 

Francisco 
12 22 0 100 

Anaheim Public Utilities 305 538 505 6 

City of  Palo Alto 52 92 3 97 

Pasadena Water and Power 128 226 201 11 

Riverside Public Utilities 275 487 486 0 

Vernon Public Utilities 149 263 193 27 

Glendale Water and Power 119 210 193 8 

Imperial Irrigation District 524 925 899 3 

LADWP 2,665 4,691 3,683 21 

Modesto Irrigation District 317 559 476 15 

Redding Electric Utility 57 101 64 36 

Roseville Electric 136 240 161 33 

Silicon Valley Power 275 485 334 31 

SMUD 1,086 1,919 1,338 30 

Turlock Irrigation District 189 333 316 5 

POU Total 6,408 11,319 8,926 21 

Reference System Plan 23,077 40,764 34,000 17 

Statewide Total 29,485 52,083 42,926 18 

 Source: CEC Energy Assessments Division staff using POU IRP Filings 

The CPUC evaluated the individual IRPs submitted by the LSEs, which, when aggregated, met 

the LSE-specific GHG emission targets. The modeling of the combined portfolio of LSEs 

resulted in an estimated 42,700 MT CO2e of GHG emissions, which exceeds the target by 

10,700 MT CO2e.598 However, as noted before, the CPUC rejected that portfolio and instead 

selected a preferred resource plan, which has 34,000 MT CO2e, slightly above the CPUC’s GHG 

 

 

 

 

 

598 CPUC Decision Adopting Preferred System Portfolio and Plan for 2017-2019 Integrated Resource Plan Cycle 

Attachment at slide 89. 
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Table 26: POU RPS Resources (GWh) 

POU 2019 2025 2030 
2030 Percentage RPS of 

Retail Sales 

Anaheim Public Utilities 732 977 1,172 50 percent 

Burbank Water and Power 354 793 728 76 percent 

City & County of  San Francisco 10 10 10 NA 

Glendale Water and Power 315 484 653 50 percent 

Imperial Irrigation District 1,048 1,513 1,935 50 percent 

LADWP 6,599 9,881 12,793 50 percent 

Modesto Irrigation District 774 1,074 1,338 50 percent 

City of  Palo Alto 417 364 507 58 percent 

Pasadena Water and Power 330 516 672 60 percent 

Redding Electric Utility 216 293 359 50 percent 

Roseville Electric 363 486 557 53 percent 

Riverside Public Utilities 1,001 1,135 1,421 57 percent 

SMUD 3,253 4,371 5,466 52 percent 

Silicon Valley Power 1,190 2,304 2,405 53 percent 

Turlock Irrigation District 660 1,010 1,321 60 percent 

Vernon Public Utilities 356 579 772 62 percent 

POU Total 17,619 25,791 32,109 52 percent 

Source: CEC Energy Assessments Division using data from POU IRP filings. 

Figure 56: POU Forecast Need and Progress Toward 60 Percent RPS 

 

Source: Presentation by Simon Baker with the CPUC at the Senate Bill 100 kickoff 

workshop on September 5, 2019 





 

294 

 

Acronyms 

AAEE — additional achievable energy ef f iciency 

AB — Assembly Bill 

APEN — Asian Pacif ic Environmental Network 

AV — autonomous vehicle 

Bcf  — billion cubic feet 

BEES — Building Energy Ef f iciency Standards 

BEV — battery-electric vehicle 

BOSR — Body of  State Regulators 

Btu — British Thermal Unit 

BUILD — Building Initiative for Low-Emissions Development 

CAEATFA — California Alternative Energy and Advanced Transportation Financing 

Authority 

CAL FIRE — California Department of  Forestry and Fire Protection 

California ISO — California Independent System Operator 

CAPCOA — California Air Pollution Control Of f icers Association 

CARB — California Air Resources Board 

CCR — California Code of  Regulations 

CEC — California Energy Commission 

CED — California Energy Demand Forecast 

CEDU — California Energy Demand Updated Forecast 

CH4 — methane 

CLIMB — Clean Energy in Low-Income Multifamily Buildings 

CNCDA — California New Car Dealers Association 

CNG — compressed natural gas 

CO2 — carbon dioxide 

CO2e — carbon dioxide equivalent 

CPUC — California Public Utilities Commission 

CSD — Department of  Community Services and Development 

CSGT — Community Solar Green Tarif f  

CWDB — California Workforce Development Board 

DAC-GT — Disadvantaged Communities Green Tarif f  Program 

DAC-SASH — Disadvantaged Communities Single-Family Af fordable Solar Homes 

Program 

DAWG — Demand Analysis Working Group 

DC — direct current 

DCFC — direct current fast charging 

DER — distributed energy resource 

DGS — Department of  General Services 

DPM — diesel particulate matter 

DR — demand response 
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DRAM — Demand Response Auction Mechanism 

dth — Dekatherm 

E3 — Energy and Environmental Economics 

EDD — Employment Development Department 

EDF — Environmental Defense Fund 

EIM — energy imbalance market 

EPIC — Electric Program Investment Charge 

ESCO — energy service company 

ESP — electric service provider 

EV — electric vehicle 

EVI-Pro — Electric Vehicle Inf rastructure Projections tool 

EVSE — electric vehicle supply equipment 

FCEV — fuel cell electric vehicle 

FERC — Federal Energy Regulatory Commission 

GHG — greenhouse gas 

Go-Biz — Governor’s Of f ice of  Business and Economic Development 

GovOPS — California Government Operations Agency 

GRC — Governance Review Committee 

GSP — gross state product 

GWh — gigawatt hours 

GWP — global warming potential 

HD — heavy-duty 

HFC — hydrof luorocarbon 

HVAC — heating, ventilation, and air conditioning 

ICARP — Integrated Climate Adaptation and Resiliency Program 

ICCT — International Council on Clean Transportation 

IEPR — Integrated Energy Policy Report 

IID — Imperial Irrigation District 

INFORM — Integrated Forecast and Reservoir Management 

IOU — investor-owned utility 

IRP — integrated resource plan 

JASC — Joint Agency Steering Committee 

kV — kilovolt 

kW — kilowatt 

LADWP — Los Angeles Department of  Water and Power 

LBNL — Lawrence Berkeley National Laboratory 

LCFS — Low Carbon Fuel Standard 

LSE — load-serving entity 

LTPP — Long-Term Procurement Plan 

MD — medium-duty 

MMBtu — million British Thermal Units 

MMcf  — million cubic feet 

MMcfd — million cubic feet per day 
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MTC — Metropolitan Transportation Commission 

MMT CO2e — million metric tons of  carbon dioxide equivalent 

MT CO2e — metric tons of  carbon dioxide equivalent 

MVAr — mega volt amp reactive 

MW — megawatt 

MWh — megawatt-hour 

NERC — North American Electric Reliability Corporation 

NF3 — nitrogen trif luoride 

NOx — oxides of  nitrogen 

NREL — National Renewable Energy Laboratory 

OFO — operational f low order 

OIR — order instituting rulemaking 

OPR — Governor’s Of f ice of  Planning and Research 

OTC — once-through cooling 

PEV — plug-in electric vehicle 

PFC — perf luorocarbon 

PG&E — Pacif ic Gas and Electric 

PHEV — plug-in hybrid electric vehicle 

PIER — Public Interest Energy Research 

POU — publicly owned utility 

PPA — power purchase agreement 

PSPS — public safety power shutof f  

PV — photovoltaic 

Quad Btus — quadrillion British thermal units 

RASS — Residential Appliance Saturation Survey 

RD&D — research, development, and demonstration 

RFS2 — Renewable Fuel Standard 

RNG — renewable natural gas 

RPS — Renewables Portfolio Standard 

SACOG — Sacramento Council of  Governments 

SANDAG — San Diego Association of  Governments 

San Onofre — San Onofre Nuclear Generating Station 

SB — Senate Bill 

SCAG — Southern California Association of  Governments 

SCE — Southern California Edison 

SCP — Sonoma Clean Power 

SCRP — Southern California Reliability Project 

SDG&E — San Diego Gas & Electric 

SF6 — sulfur 

SMUD — Sacramento Municipal Utility District 

SoCalGas — Southern California Gas Company 

SOMAH — Solar on Multifamily Af fordable Housing Program 

TCOE — total cost of  energy 
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TECH — Technology and Equipment for Clean Heating 

TOU — time-of -use 

TRU 

TPP 

— 

— 

transportation ref rigeration units  

Transmission Planning Process 

UCD — University of  California, Davis 

U.S. DOE — United States Department of  Energy 

U.S. EIA — United States Energy Information Administration 

U.S. EPA — United States Environmental Protection Agency 

V2G — vehicle-to-grid 

VGI — vehicle grid integration 

Western EIM — Western Energy Imbalance Market 

WIEB — Western Interstate Energy Board 

WIRAB — Western Interconnection Regional Advisory Board  

ZEV — zero-emission vehicle 
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Disadvantaged Communities Single-Family Affordable Solar Homes Program 

The Disadvantaged Communities Single-Family Affordable Solar Homes Program, or DAC-
SASH, provides upfront incentives for solar installations by low-income residents/owners of 

single-family homes in disadvantaged communities. 

Distributed energy resources 

Distributed energy resources include:  

• Demand response, which has been used traditionally to shed load in emergencies. It 

also has the potential to be used as a low-greenhouse gas, low-cost, price-responsive 

option to help integrate renewable energy and provide grid-stabilizing services, 

especially when multiple distributed energy resources are used in combination and 

opportunities to earn income make the investment worthwhile. Demand response 

generally refers to a temporary change in energy consumption, generally with a 

decrease in service level. 

• Distributed renewable energy generation, primarily rooftop photovoltaic energy 

systems. 

• “Vehicle grid integration,” or all the ways plug-in electric vehicles can provide services 

to the grid, including coordinating the timing of vehicle charging with grid conditions.  

• Energy storage in the electric power sector to capture electricity or heat for use later to 

help manage fluctuations in supply and demand. 

Electric service provider 

An electric service provider is a company that purchases wholesale electricity from electricity 

generators and sells it at a retail level to the general public. 

Federal Energy Regulatory Commission 

The Federal Energy Regulatory Commission, also known as FERC, is an independent agency 

that regulates interstate transmission of electricity, oil, and natural gas. It also regulates 

natural gas and hydropower projects in the United States. 

Fossil natural gas 

Fossil natural gas is hydrocarbon gas found in the earth, composed of methane, ethane, 

butane, propane, and other gases. 

Greenhouse gas emission profile 

A greenhouse gas emission profile offers detailed information about the energy use of a 

building and levels of greenhouse gas emissions and identifies initiatives that could reduce 

energy use and cost. 

Hybrid resources 

Hybrid resources are a combination of multiple generation technologies that are physically and 

electronically controlled by a single owner/operator and scheduling coordinator and behind a 

single point of interconnection that participates in the California Independent System Operator 
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Western Interconnection 

The Western Interconnection is a wide area synchronous grid. It is one of the two major 

alternating current power grids in the continental United States (the other is the Eastern 

Interconnection). 

Western Interstate Energy Board 

The Western Interstate Energy Board is an organization of 11 western states and three 

Canadian provinces. The Board promotes energy policy that is developed cooperatively among 

member states and provinces and with the federal government. 

Zero-emission vehicles 

There are three types of zero-emission vehicles: 

• Battery-electric vehicles (BEVs) that refuel exclusively with electricity. 

• Plug-in hybrid electric vehicles (PHEVs) that can refuel with either electricity or another 

fuel, typically gasoline. BEVs and PHEVs are collectively known as “plug-in electric 

vehicles,” or PEVs. 

• Fuel cell electric vehicles (FCEVs) that refuel with hydrogen. 
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APPENDIX A: 

Assembly Bill 1257- Natural Gas Benefits 

Background 
This appendix meets the requirements of Assembly Bill 1257 (Bocanegra, Chapter 749, 

Statutes of 2013), referred to as the Natural Gas Act. The legislation directs the California 

Energy Commission (CEC) to “identify strategies to maximize the benefits obtained from 

natural gas, including biomethane for purposes of this section, as an energy source, helping 

the state realize the environmental and cost benefits afforded by natural gas.” The statute 

required the CEC to perform this analysis first as part of the 2015 Integrated Energy Policy 
Report (2015 IEPR) and then every four years thereafter. This analysis for the 2019 IEPR is 

the first update to the one completed as part of the 2015 IEPR.  

Since the passage of AB 1257, Senate Bill 1374 (Hueso, Chapter 611, Statutes of 2018) 

amended the Natural Gas Act statutes by ending the reporting requirement on November 1, 

2025.604 Further, the state has enacted policies with potentially significant impacts on natural 

gas use, including Senate Bill 32 (Pavley, Chapter 249, Statutes of 2016) and Senate Bill 100 

(De León, Chapter 310, Statutes of 2018). 

As directed by AB 1257, the CEC is consulting with the California Public Utilities Commission 

(CPUC); the State Water Resources Control Board (SWRCB); the California Independent 

System Operator (California ISO); the California Air Resources Board (CARB); the Department 

of Oil, Gas, and Geothermal Resources (DOGGR); and the Department of Conservation to 

obtain relevant input. The CEC is also collaborating with California’s gas utilities, other state 

and federal agencies, and other organizations on developing low-emission natural gas and 

hydrogen technologies for the transportation sector, more efficient uses for natural gas, low-

carbon fuels and a fueling infrastructure, as well as pathways to decarbonize California’s 

energy system. In addition, the CEC’s Natural Gas Research and Development Program and 

the Clean Transportation Program (formerly known as the Alternative and Renewable Fuel and 

Vehicle Technology Program) have provided funding and technical expertise in support of 

these collaborations.  

 

 

 

 

 

604 The last report will be due in 2026. 
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This section discusses these strategies, which include studies, research, projects, and other 

initiatives by the CEC and other agencies to optimize the use of natural gas while working to 

achieve carbon neutrality. 

Requirements of the Statute 

Section 25303.5(b) (1): Optimizing Natural Gas as a Transportation Fuel 

This section summarizes CEC compliance with AB 1257 requirements to optimize natural gas 

as a transportation fuel, using funding from the CEC’s Natural Gas Research and Development 

Program and the Clean Transportation Program. 

Natural Gas Vehicles 

Natural gas vehicles and fueling infrastructure are commercially mature alternative 

transportation technologies, and California has deployed a significant number of these 

vehicles. Nearly 19,000 medium- and heavy-duty natural gas vehicles operate in California, 

making this fuel type the most common alternative fuel vehicle in each of these vehicle 

classes. California leads the nation in the number of compressed natural gas (CNG) and 

liquefied natural gas (LNG) fueling stations, with 328 public or private CNG stations and 46 

public or private LNG stations. Low-carbon biomethane and the latest natural gas engine 

emission control technologies can also provide substantial reductions in greenhouse gas (GHG) 

and criteria pollutant emissions compared to a conventional diesel truck. Biomethane has some 

of the lowest carbon intensity values. Biomethane from wastewater biogas offers life-cycle 

GHG emissions reductions of as much as 92 percent compared to diesel, while biomethane 

derived from high-solids anaerobic digestion can reduce life-cycle GHG emissions by upward of 

125 percent.605 

The CEC’s Natural Gas Research and Development Program supports the development of 

advanced near-zero emission natural gas engines that use renewable natural gas and hybrid 

gas/electric fuels. Past funding awards supported natural gas engines designed to meet the 

2010 emissions standard. The program funded the development of Cummins Westport Inc.’s 

Near-Zero natural gas engines to provide low-emission alternatives to diesel engines for the 

heavy-duty vehicle market to power transit buses, refuse haulers, vocational trucks, and goods 

movement trucks. With this funding, Cummins Westport Inc. was able to certify 9-liter and 12-

liter variations of the Near-Zero engines that met the CARB’s most stringent optional low NOx 

 

 

 

 

 

605 Brecht, Patrick. 2019. 2019-2020 Investment Plan Update for the Clean Transportation Program. California 

Energy Commission, Fuels and Transportation Division. Publication Number: CEC-600-2018-005-LCF-REV2. 
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Combined Heat and Power 

A properly sized and operated combined heat and power—also known as cogeneration—plant 

can produce thermal, mechanical, and electrical energy using less fuel than would otherwise 

be used to produce the same energy via a more traditional system of boilers and central-

station grid electricity. In the near term, large-scale combined heat and power use will 

continue as energy-intensive industries make use of efficiency and cost-saving opportunities, 

particularly at refineries, chemical plants, and food processing plants. However, as California 

looks to decrease its use of fossil natural gas as required by SB 100, combined heat and power 

generation is expected to decline. 

Recent years have seen a decline in capacity and output from existing resources that 

significantly outpaces the addition of new combined heat and power plants. From 2010 to 

2017, California’s combined heat and power fleet has decreased 8 percent in nameplate 

capacity and 25 percent in annual electrical generation. Figure 58 shows the annual 

percentage changes to combined heat and power capacity and generation relative to 2010. 

Figure 58: Historical Capacity and Generation Relative to 2010 

 

Source: CEC staff 
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heating by source or fuel type and shows that natural gas is the dominant fuel source over 

electric. 

Figure 59: California Residential Space Heating Fuel Type 

 

Source: U.S. EIA Office of Energy Consumption and Efficiency Statistics, Forms EIA-457 A 

and C of the 2009 Residential Energy Consumption Survey 

Figure 60 shows that at 85 percent, natural gas is also the dominant fuel source for residential 

water heating. 
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Figure 60: California Residential Water Heating Fuel Type 

 

Source: U.S. EIA, Office of Energy Consumption and Efficiency Statistics, Forms EIA-457 

A and C of the 2009 Residential Energy Consumption Survey 

In commercial buildings, space heating accounts for a similarly large portion of gas use.626 The 

2018 IEPR Update reviewed research on methane emissions inside California homes, finding 

that average emissions are equivalent to about 0.5 percent of total natural gas consumed in 

the residential sector, or 5.8 MMcf per day.627 The CEC is also funding research testing of 60 to 

80 commercial buildings and a handful of industrial plants for fugitive methane emissions.628  

Building decarbonization was a policy focal point of the 2018 IEPR Update. The 2018 IEPR 

Update discussed policy goals, sources of GHG emissions in buildings, reasons for pursuing 

building electrification strategies, the challenges to building decarbonization, utility and CPUC 

efforts in electrification, and research and development efforts.629 The potential GHG emissions 

reductions from building decarbonization prompted the Legislature to pass two bills to offer 

 

 

 

 

 

626 CEC staff. 2018. Draft 2018 Integrated Energy Policy Report Update. California Energy Commission. 

Publication Number: 100-2018-001-V2-CMF. 

627 Based on statewide residential demand of 1,160 MMcf per day, as estimated by the 2018 California Gas 

Report, p. 17, “Statewide Total Supply Sources and Requirements.” 

628 CEC staff. 2018. Draft 2018 Integrated Energy Policy Report Update. California Energy Commission. 

Publication Number: 100-2018-001-V2-CMF, p. 47. 

629 Ibid., p. 16. 
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single technology or fuel as the sole solution to achieve existing decarbonization targets; 

however, in the industrial sector, EFI found that the biggest GHG emission reductions by 2030 

came from carbon capture, utilization, and storage (CCUS) technologies.634 EFI’s analysis also 

showed that, in the building sector, energy efficiency achieved the largest reduction of 

emissions by 2030 and therefore was more cost-effective than building electrification.635 

Section 25303.5(b) (5): Identifying Effective Methods by Which Electric and 
Natural Gas Industries Can Facilitate Implementation of Any of These 

Strategies 

As discussed above, natural gas-fired generation is poised to continue to support electric load 

in circumstances where other resources are not reliable or cost-effective. These circumstances 

are described in Chapters 1 and 10 in the discussion of the grid support provided by natural 

gas-fired capacity as the state integrates increasing amounts of renewable resources. 

As the CEC, CPUC, California ISO, and other state agencies plan for the energy future 

mandated by Senate Bill 100 (De León, Chapter 312, Statutes of 2018), Senate Bill 32 (Pavley, 

Chapter 249, Statutes of 2016), and other climate and energy legislation, there are 

opportunities for the electric and natural gas industries to ease implementation of the 

strategies identified by AB 1257. These opportunities are being explored through SB 100. 

Section 25303.5(b) (6): Determining the Need for a Long-Term 

Infrastructure Reliability Policy 

Methane Leak Reduction on the Natural Gas System 

Methane is a GHG that is 25 times more potent than carbon dioxide. The production and 

distribution of natural gas results in intentional (vented or flared) and unintentional (leaked or 

fugitive) emissions from the wellhead through the transmission and distribution system to the 

homes, businesses, and manufacturers that use natural gas. The CEC has funded research 

quantifying methane leakage from oil and gas production fields, oil refineries, natural gas 

storage fields and compressor stations, natural gas refueling stations, and single-family 

homes.636 Oil and gas production, processing, and storage facilities and natural gas 

 

 

 

 

 

634 Ibid, pp. XVI-XVII. 

635 Ibid.  

636 Fischer, Marc, Seongeun Jeong, Ian Faloona, and Shobhit Mehrota. 2016. A Survey of Methane Emissions 
from the California Natural Gas System. California Energy Commission. Publication Number: CEC-500-2017-033. 
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Section 25303.5(b) (8): Optimizing Jobs Development in the Private Sector, 

Particularly in Distressed Areas 

The CEC continues to support investment in jobs that develop the infrastructure needed to 

satisfy legislative mandates for a carbon-neutral economy. With respect to the natural gas 

sector, these jobs include production of natural gas from dairy digesters, municipal solid waste 

and wastewater treatment plants, wood waste plants, and other biomass sources. Much of this 

support is funded by the CEC’s Natural Gas Research and Development Program, which 

complies with the statutory requirement of SB 350 (De León, Chapter 547, Statutes of 2015) 

to improve participation by applicants from distressed communities and other historically 

underrepresented stakeholders. The proposed program plan and funding request for Fiscal 

Year 2019–2020 affirms both SB 350 and the CEC’s April 2015 Diversity Policy Resolution to 

improve fair and equal opportunities for economically disadvantaged and underserved 

communities to participate in and benefit from CEC programs.645 

Section 25303.5(b) (9): Optimizing Facilitation of Proposed Strategies with 

State and Federal Policy 

The CEC enables participation of all interested state, regional, and federal agencies in the 

preparation of the IEPR, of which this AB 1257 analysis is included as an Appendix. The IEPR 

contains assessments of major energy trends and issues facing California’s electricity, natural 

gas, and transportation fuel sectors and provides policy recommendations for energy policies 

and programs to address those issues.  

The CEC works closely with other agencies through other forums as well, for example: 

• Natural Gas Research and Development Program— Each year the CEC’s Energy 

Research and Development Division holds workshops to receive input from experts in 

energy research to explore research initiatives and to help develop the annual Natural 

Gas Research and Development Program Proposed Program Plan and Funding Request 

submitted annually to the CPUC. Additionally topical workshops are held throughout the 

year to gather input on various research areas and topics. Participants include the 

state’s investor-owned gas utilities, state agencies (such as CARB) and federal agencies 

(such as the U.S. Department of Energy [U.S. DOE]), industrial experts, academic 

researchers, and other interested parties. These workshops help avoid research 

duplication; generate new research ideas; create the best research industry practices; 

 

 

 

 

 

645 Uy, Kevin. 2019. Natural Gas Research and Development Program Proposed Program Plan and Funding 
Request for Fiscal Year 2019–2020. California Energy Commission Research and Development Division. 

Publication Number: CEC-500-2019-035. pp. 18–21. 
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and, bring together utilities, researchers, manufacturers, end users, and policy makers 

from state and federal agencies. 

• U.S. DOE Advance Research Projects Agency-Energy (ARPA-E) Energy Innovation 

Summit—The ARPA-E Energy Innovation Summit was held near Washington, D.C. 

March 13–15, 2018. Energy Commission staff attended the event where experts from 

different technical disciplines and professional communities discussed energy challenges 

and innovations in terms of industry, research, and policy. Participants discussed 

program concepts and “out-of-the-box” opportunities. Insights from the summit 

informed ongoing work by the CEC to coordinate with ARPA-E. Guided by an 

interagency memorandum of understanding, the CEC and ARPA-E work together to 

move transformational energy technologies out of the lab and into the market. Common 

areas of R&D include energy efficiency, energy storage, transportation, DERs, and 

power electronics. 

• Clean Transportation Program—Under the Clean Transportation Program, the CEC has 

previously partnered with SCAQMD to develop and demonstrate low-oxides of nitrogen 

natural gas engines. These medium- and heavy-duty vehicles subsequently became 

available for incentives under CARB’s HVIP incentive project. 

Under SB 1383, the CEC, has worked with the CPUC, CARB, CDFA, and CalRecycle, to 

identify cost-effective strategies that are consistent with existing state policy and 

climate change goals, prioritizing end uses of renewable gas, and providing 

recommendations to other state agencies on policy. Some of those recommendations 

included CalRecycle’s policies to reduce statewide disposal of organic waste, and CPUC’s 

pilot program for pipeline injection dairy biomethane. 

In implementing its School Bus Replacement Program, the CEC worked closely with 

CARB (as they administered natural gas school bus funds) to ensure that schools with 

route profiles not suited for an electric school bus could still replace older, polluting 

diesel school buses with alternative fueled vehicles. 

Section 25303.5(b) (10): Evaluating Incremental Economic and 

Environmental Costs and Benefits of Proposed Strategies 

The Legislature required CARB to evaluate “the total potential costs and total potential 

economic and noneconomic benefits of the plan for reducing greenhouse gases to California’s 

economy, environment, and public health, using the best available economic models, emission 

estimation techniques, and other scientific methods.”646 CARB leads the Climate Action Team, 

 

 

 

 

 

646 Health and Safety Code Section 38561(d). 
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to a carbon-neutral economy that increases the environmental benefits for and welfare of 

more Californians at a reasonable cost. The CEC will stay engaged on these important issues.
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APPENDIX B: 

Clean Transportation Program Successes and 
Benefits 

To help achieve the decarbonization policies outlined in Chapter 1, the California Energy 

Commission (CEC) administers the Clean Transportation Program (formerly known as the 

Alternative and Renewable Fuel and Vehicle Technology Program [ARFVTP]), which was 

created by the Legislature under Assembly Bill 118 (Núñez, Chapter 750, Statutes of 2007). 

Assembly Bill 8 (Perea, Chapter 401, Statutes of 2013) subsequently extended the collection of 

fees that support the ARFVTP through January 1, 2024. With roughly $100 million per year 

from vehicle registration fees, the Clean Transportation Program provides funding to “develop 

and deploy innovative technologies that transform California’s fuel and vehicle types to help 

attain the state’s climate change policies.”649 

The statutes also require the CEC evaluate of Clean Transportation Program efforts as part of 

each biennial Integrated Energy Policy Report (IEPR). 

Funding Summary 
Each year, the CEC develops an investment plan update to guide funding allocations for the 

coming fiscal year. The allocations reflect a combination of the state’s clean transportation 

priorities, the barriers and opportunities for achieving the state’s goals, and an awareness of 

the role of the Clean Transportation Program as part of a broader suite of state policies and 

programs. The 2019–2020 Investment Plan Update, adopted at the CEC business meeting in 

September 2019, was the eleventh and most recent edition of this report.  

Since its first Clean Transportation Program grant in 2009, the CEC has provided $829.4 

million in funding. These project awards are summarized in Table 29. 

 

 

 

 

 

649 California Health and Safety Code Section 44272(a). 
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Table 29: Clean Transportation Program Awards as of March 1, 2019 

Category Funded Activity 

Cumulative 
Awards to 

Date (in 

millions) 

Number of Projects 

or Units 

Alternative Fuel 

Production 
Biomethane Production $76.8 27 Projects 

Alternative Fuel 

Production 
Gasoline Substitutes Production $39.5 16 Projects 

Alternative Fuel 

Production 
Diesel Substitutes Production $74.2 26 Projects 

Alternative Fuel 

Production 
Renewable Hydrogen Production $7.9 2 Projects 

Alternative Fuel 

Inf rastructure 
Electric Vehicle Charging Inf rastructure** $94.9 

9,655 Charging 

Connectors 

Alternative Fuel 

Inf rastructure 
Hydrogen Refueling Inf rastructure $140.6 64 Fueling Stations 

Alternative Fuel 

Inf rastructure 
E85 Fueling Inf rastructure $13.7 59 Fueling Stations 

Alternative Fuel 

Inf rastructure 
Upstream Biodiesel Inf rastructure $4.0 4 Inf rastructure Sites 

Alternative Fuel 

Inf rastructure 
Natural Gas Fueling Inf rastructure $24.1 70 Fueling Stations 

Alternative Fuel and 
Advanced 

Technology Vehicles 
Natural Gas Vehicle Deployment*** $86.8 3,252+ Vehicles 

Alternative Fuel and 
Advanced 

Technology Vehicles 
Propane Vehicle Deployment $6.0 514 Trucks 

Alternative Fuel and 
Advanced 

Technology Vehicles 

Hybrid and Zero-emission Vehicle 

Deployment 
$32.0 

10,700 Cars and 150 

Trucks 

Alternative Fuel and 
Advanced 

Technology Vehicles 

Advanced Technology Freight and Fleet 

Vehicles 
$126.3 48 Demonstrations 

Related Needs and 

Opportunities 
Manufacturing $43.6 

21 Manufacturing 

Projects 

Related Needs and 

Opportunities 
Workforce Training and Development $30.2 17,440 Trainees 

Related Needs and 

Opportunities 

Fuel Standards and Equipment 

Certif ication 
$3.9 1 Project 

Related Needs and 

Opportunities 
Sustainability Studies $2.0 2 Projects 
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Category Funded Activity 

Cumulative 
Awards to 

Date (in 

millions) 

Number of Projects 

or Units 

Related Needs and 

Opportunities 

Regional Alternative Fuel Readiness and 

Planning 
$11.4 52 Regional Plans 

Related Needs and 

Opportunities 
Centers for Alternative Fuels $5.6 5 Centers 

Related Needs and 

Opportunities 

Technical Assistance and Program 

Evaluation 
$5.7 N/A 

  TOTAL $829.4   

Source: CEC *Includes all agreements that have been approved at a CEC business 

meeting or are expected for business meeting approval following a notice of proposed 

award. For canceled and completed projects, includes only funding received from Clean 

Transportation Program, which may be smaller than initial award. Due to rounding, 

“total” may not match sum of rows. **Includes $38.8 million for the California Electric 

Vehicle Infrastructure Project to provide electric vehicle incentives throughout California, 

which will fund a yet-to-be-determined number of electric vehicle chargers. ***Funding 

includes completed and pending vehicle incentives, as well as funds reserved for future 

incentives. ****Includes projects from the former Medium- and Heavy-Duty Vehicle 

Technology Demonstration category. 

These funding allocations can also be grouped by fuel or technology type. As Figure 61 

depicts, roughly one-quarter of Clean Transportation Program funds have gone toward the 

production or distribution of low-carbon alternative fuels that can directly displace fossil fuels, 

such as biomethane (also known as renewable natural gas), ethanol, biodiesel, or renewable 

diesel. About 15 percent, or $125 million, has gone toward natural gas vehicle or fueling 

infrastructure projects. Roughly half of the Clean Transportation Program funds have gone 

toward zero-emission vehicle (ZEV) technologies (hydrogen and electricity), including a 

mixture of refueling infrastructure investments and vehicle demonstration, deployment, or 

manufacturing projects, or a combination thereof. The remaining funds, about 7 percent, have 

gone toward projects that do not have a specific fuel type or involve multiple fuel types (such 

as workforce development projects or localized alternative fuel readiness plans). 
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Figure 62: Clean Transportation Funding Toward Disadvantaged Communities (in 
Millions) 

 

Source: CEC 

Overall Contributions of the Clean Transportation Program 

Charging Infrastructure 

The mass-market adoption of plug-in electric vehicles (PEVs) will depend on the availability of 

a convenient and reliable network of charging stations within the state. Recognizing this 

dependency, the CEC, through its Clean Transportation Program, has funded the installation of 

nearly 10,000 charging connectors within the state since the program’s inception. Table 30 

summarizes the number and types of connectors funded by the Clean Transportation Program 

to date. While a large number of initially funded charging connectors focused on single-family 

Level 2 residential charging, the CEC has since shifted its funding to focus on shared charging 

connectors, such as multifamily charging, workplace charging, fleet charging, and DC fast 

charging. 

 

 

 

 

 

 

https://efiling.energy.ca.gov/GetDocument.aspx?tn=228878&DocumentContentId=60238. June 28, 2019. 

Submitted to Docket 18-ALT-01, TN# 228878.  
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• The estimated shortfall in charging infrastructure relative to the goals of Executive 

Order B-48-18. 

As shown in Table 31, nearly 80,000 additional Level 2 connectors are needed within next six 

years, along with 3,000 to 4,000 direct current (DC) fast chargers. 

Table 31: Progress Toward 250,000 Charging Connectors by 2025 

 

Level 2 
Charging 

Connectors 

DC Fast 
Charging 

Connectors 

Existing Charging Connectors (Estimated)* 37,400 2,900 

Allocated Funding for Chargers (includes anticipated 

funding f rom Clean Transportation Program) 
124,600 3,500 

Total 162,000 6,400 

2025 Goal (Executive Order B-48-18) 240,000 10,000 

Gap From Goal 78,000 3,600 

Source: CEC (Analysis as of March 8, 2019.) *Existing charging ports estimated based on 

available data from the U.S. Department of Energy’s Alternative Fuels Data Center as well 

as informal interviews with some (but not all) major charging infrastructure providers. 

**Estimate of ports from other state programs derived from public presentations and 

statements by utilities, California Public Utilities Commission, CARB, other entities, and 

the CEC. 

To streamline the targeting and funding of additional charging infrastructure, the CEC 

introduced the California Electric Vehicle Infrastructure Project (CALeVIP). The incentives 

provided through CALeVIP simplify the funding process and accelerate charger deployment 

compared to the previously used grant solicitations. Each CALeVIP project provides incentives 

for infrastructure in specific regions throughout the state, with funding targeted at regions that 

have low rates of infrastructure installation or lack adequate incentives from utilities and other 

sources.  

To date, the CEC has funded the installation of about 6,750 public or shared charging 

connectors that will count toward the state’s goals under Executive Order B-48-18. This 

number does not yet include any of the to-be-installed charging connectors funded under 

CALeVIP through June 2019, for which the CEC has allocated roughly $76 million. 
Sta rt o f textbox 

“The CALeVIP program really represents the maturity of the Clean Transportation Program and 

acknowledges where the market needs to go while increasing velocity. The Clean 

Transportation Program were very critical investments, matched with private investments that 

we utilized to be able to grow our business. Looking at where we’ve come in 12 years, we now 

have approximately 100,000 EV charging spots in North America, and about 700 employees 

that are strictly dedicated to EV charging.” 

Quote from John Schott, ChargePoint, Inc., July 18, 2019, staff workshop on Clean 

Transportation Program Benefits Report and Successes for 2019 IEPR, Sacramento, CA. 

ChargePoint, Inc. has received six awards totaling over $91 million and provided match 

funding of over $8.5 million. End o f textbox 
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Hydrogen Refueling Infrastructure 

Since the inception of the program, the Clean Transportation Program has been the state’s 

primary funding mechanism for the state’s hydrogen refueling stations. As of March 2019, the 

CEC had approved nearly $125 million in Clean Transportation Funding for 64 new or 

upgraded hydrogen refueling stations. These stations will help serve an emerging population 

of fuel cell electric vehicles, as well as the development of retail fueling standards to enable 

hydrogen sales on a per-kilogram basis. As of August 2019, 40 stations were open for retail 

service, with another 24 under various stages of permitting and construction. These 64 

stations have a combined fueling capacity up to 17,000 kilograms of hydrogen per day, 

equivalent to the daily fueling needs of roughly 24,000 fuel cell vehicles. 

The stations funded by the Clean Transportation Program represent two-thirds of the initial 

network of 100 hydrogen refueling stations called for by AB 8, or one-third of the way toward 

the 2025 goal of 200 hydrogen refueling stations. Figures 63 and 64 depict the growing 

number of hydrogen stations around the state, with all but one station resulting from Clean 

Transportation Program funding. 

Figure 63: Hydrogen Refueling Stations in California 

 

Source: CEC 
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Figure 64: Hydrogen Refueling Stations in the Greater Los Angeles Area 

  

Source: CEC 
Sta rt o f textbox 

“FirstElement Fuel would not exist were it not for the Clean Transportation Program’s 

investment in hydrogen refueling stations. We built 19 stations—with 12 more stations in the 

works—at unprecedented speed and scale. This creates a stable and statewide network of 

hydrogen stations across California.” 

Quote from Dr. Shane Stephens, FirstElement Fuel, Inc., July 18, 2019, staff workshop on 

Clean Transportation Program Benefits Report and Success for 2019 IEPR, Sacramento, CA. 

FirstElement Fuel, Inc., has been the recipient of multiple awards totaling more than $52 

million and provided nearly $20 million in match funding. End o f textbox 

Alternative Fuel Production 

The Clean Transportation Program investments in low-carbon alternative fuel production have 

focused on two main outcomes: developing and demonstrating next-generation biofuel 

production processes and feedstocks and expanding in-state production of low-carbon fuels. 

Biofuels such as nonpetroleum diesel substitutes, gasoline substitutes, and biomethane 

represent the largest existing stock of alternative fuel in California transportation sector. In 

addition, the production of and demand for renewable hydrogen are expected to increase in 

the coming years as more hydrogen fuel cell electric vehicles enter the market. 

Tables 32 and 33 summarize key attributes of pre-commercial and commercial-scale 

alternative fuel production projects funded under the Clean Transportation Program, including 

their feedstock or production pathway or both; greenhouse gas (GHG) emission reduction 

relative to gasoline or diesel; and (in the case of commercial-scale projects) the estimated 

increases in annual production capacity in diesel gallon equivalents (DGE). 




