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CALIFORNIA GOVERNOR BROWN’S ENERGY GOALS: 
ECONOMICALLY SOUND, ENVIRONMENTALLY BENEFICIAL, AND ACHIEVABLE
In his 2015 inaugural address, Governor Jerry Brown stated that California is well on the way to achieving the goals 
set by AB 32 for 2020, and proposed an ambitious new set of objectives for 2030 and beyond:

EXECUTIVE SUMMARY
An impact analysis conducted by Strategen Consulting reveals that the Governor’s goals can be met through actions that will provide 
significant economic and societal benefits to California.  Achieving these goals will stimulate the economy through the reduction of fuel 
and electricity imports.  The analysis indicates that by 2030, over 870,000 new jobs will be created in the construction, manufacturing, 
sales, service and support of California’s new domestic energy infrastructure, and through the economic activity resulting from energy 
savings.  The reduction in pollution will save lives, reduce healthcare costs and improve the quality of life for all Californians.

The financial benefits are considerable: consumers and businesses will save $51 billion per year on fuel and electricity, equivalent to over 
2.5% of current state GDP.  These values are so compelling that it is imperative that California policymakers develop a cost-optimized, long-
term strategy to ensure success and to enable Californians to realize these benefits. 

Innovative grid strategies and technologies will be required to meet the Governor’s goals. Many of these technologies, some of which are 
developed by companies in California, are in our hands today.  All are rapidly descending the cost curve, including solar, energy storage, 
wind, LED lighting, and electric vehicles (EVs).  California is already on a track to generate 33% of its electricity from renewable sources by 
2020.  Meeting the 50% renewables target by 2030 requires continuing to install solar and wind at similar rates for another 10 years, while 
adding complementary resources that assist with renewable integration.

A consistent and predictable policy environment is needed to attract the private investment that will drive the development of California’s 
future energy infrastructure.  The resulting mix of sources and distribution of energy in 2030 will require long-term investments in areas 
such as energy storage, EV charging networks, and transmission and electricity grid infrastructure, as well as continued support for 
renewable generation and fuel efficient vehicles. With the right approach, the Governor’s goals will enhance the California economy, reduce 
costs, and improve the lives of Californians.

1.  Increase from one-third to 50 percent our electricity derived from renewable sources

2.  Reduce today’s petroleum use in cars and trucks by up to 50 percent

3.  Double the efficiency of existing buildings and make heating fuels cleaner

Governor Brown also emphasized a commitment to greenhouse gas reduction measures with an April 2015 
executive order to lower California’s 2030 greenhouse gas emissions to 40% below 1990 levels. It is the most 
aggressive governmental carbon goal adopted in North America for that time frame.

IMPACT ANALYSIS GOALS AND METHODOLOGY
The purpose of this impact analysis is to quantify the potential benefits to California of realizing Governor Brown’s goals. In order to 
assess the implications and impacts of the Governor’s goals, Strategen has constructed a model that includes scenarios for California’s 
transportation mix, energy consumption in buildings, and electricity generation.  In each case, publicly available data sources were used to 
construct a representation of energy consumption today and then develop projections of the 2030 energy consumption and energy mix, 
under a business-as-usual scenario and a Governor’s Goals scenario; the impact analysis was based on the difference. 

Because there are many ways these goals can be accomplished, this study focuses on the economic and societal benefits and does 
not attempt to quantify the net cost impact of the clean energy solutions that will be required to achieve those benefits. The savings 
estimates represent the annual impact of the implementation of the Governor’s goals.  For example, the cost of additional electricity 
usage due to additional  electric vehicles is considered in the impact analysis benefits, but the incremental capital costs of new EVs is not 
included.  Additional system-level modeling would be required to determine the most cost-effective way to deliver these benefits.
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THE BENEFITS TO CALIFORNIANS ARE FAR-REACHING
Consumers and businesses will realize $51 billion in savings annually from 2030 onwards, or $4,000/California household each year, 
amounting to over 2.5% of the state’s GDP.

$45 billion  
per year avoided on gasoline and diesel purchases

$10 billion  
per year in avoided energy costs for residential and 
commercial buildings, including $7 billion in electricity 
and $3 billion in natural gas.

Over $7 billion  
per year savings in direct health care costs.

As shown in the figure above, total savings amount to  

$51 billion annual savings  
after accounting for an additional $11 billion in spending 
on electricity for electric and hybrid cars.

ESTIMATED IMPACT OF GOVERNOR’S ENERGY GOALS ON ANNUAL ENERGY SPENDING
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Taking into account the savings from avoided fuel, electricity, and natural gas consumption from the 
governor’s goals and considering increase in spending on electricity for electric vehicles, there would 
be a $51 billion savings annually from 2030 onward. 

That is equivalent to $4,000 in savings per California household per year.

$51 BILLION  
SAVINGS ANNUALLY
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Approximately 75% of the $51 billion saved will contribute to an improvement in California’s balance of trade. California would retain $38 
billion, or about $3,000 per household, within the California economy:

•  The state’s imports of oil, natural gas and electricity will be reduced by $44 billion per year.

•  Annual imports of equipment for renewable energy – wind turbines, solar panels, and solar inverters – will amount to approximately 
$6 billion by 2030, offsetting only a small portion of the state’s gains.

The reduction in fuel imports will cause a significant amount of money to remain in-state, and local governments stand to gain $680 
million in new tax revenues.

•  Using a relatively conservative economic multiplier of two, the savings above will lead to growth in the state’s economy by $76 billion, 
or 3.8% of GDP1. Based on census data, local governments in California receive about 0.9% of sales tax revenue, representing $680 
million in new tax revenues to local governments.

•  The impact on state revenue is neutral or slightly positive. The state would see a $3.9 billion reduction due to reduced gasoline taxes.  
This would be more than offset by the additional $4.1 billion in new tax revenue that will result from increased in-state economic activity.  

$38 B
$13 B

$38 BILLION STAYS IN CA ECONOMIC MULTIPLIER $76 BILLION ARE ADDED  
TO THE STATE ECONOMY

$680 M PER YEAR  
TO LOCAL GOVERNMENT 

x     2    =

x  0.9% =

$$$76 B

$$$76 B

1 Chodorow-Reich, Feiveson, Liscow, and Woolston, “Does State Fiscal Relief During Recessions Increase Employment? Evidence from the American Recovery and Reinvestment Act,”   
American Economic Journal: Economic Policy, Vol. 4, No. 3 (August 2012), pp. 118–145

% OF IN-STATE REVENUE THAT 
GOES TO LOCAL TAXES

STATE REVENUE  
APPROXIMATE NEUTRAL EFFECT  

$4.1 B
$3.9 B

Decrease due to 
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taxesAdditional tax revenue 
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The pollution reductions that California will achieve in the next 
15 years will have a major impact on the health, lives and 
livelihoods of all Californians:

• California’s CO2 emission footprint will be reduced by over  
102 million tons per year, a reduction of 42% from 2015 
levels. This reduction is greater than the total annual GHG 
emissions produced from electricity used in California 
residential and commercial businesses.  It is comparable 
to the annual CO2 reductions that would result by planting 
a forest the size of Maine.

• Reduced CO2e, SO2, NOx, and PM2.5 from burning fossil 
fuels will result in avoidance of approximately 739 
premature deaths per year, 28,000 asthma attacks, and 
56,000 lost workdays2.

The implementation of the Governor’s goals will create 1.2 million job-years by 20303 :

• Energy efficiency upgrades already employ upwards of 300,000 Californians4 , primarily in construction related fields.  Doubling the 
state’s energy efficiency targets will drive additional job creation.  

• The increase in California’s supply of solar and wind power will directly support the creation of 870,000 job-years by 2030, up from 
44,800 in 2014. 

Consumers in the state will enjoy a more stable, reliable and predictable energy supply:

• The shift towards renewable generation will make the state’s economy less vulnerable to volatile oil and natural gas prices.  Solar and 
wind power are typically purchased on 25-year fixed-price power purchase agreements (PPA), reducing the risk of an unforeseen fuel 
price crisis.

• Deployment of energy storage throughout California’s electric power system will maximize the value of photovoltaics (PV) and 
wind power while minimizing the need to over-build reserve capacity.  Energy storage will simultaneously enhance grid efficiency, 
reliability and resiliency.  By using energy storage to match supply and demand, existing fossil generating assets can operate at their 
optimum efficiency levels and reduce their GHG emissions. 

THESE GOALS ARE ACHIEVABLE
The Governor’s goals for 2030 represent a significant shift in the way the state produces and uses energy and provide enormous 
economic benefits for Californians.  We note that these are not unrealistic targets.  In fact, California has made such great strides in 
renewable energy generation in the past two years that the required increase in renewables does not pose a capacity challenge.  California 
has consistently led innovation in building efficiency, and this trend will continue as we work to achieve new levels of efficiency. California 
also leads the nation in the electrification of cars and trucks.

• California has already demonstrated that it has the capacity to meet the goal of 50% renewable generation by 2030.  The state can 
achieve this by continuing the peak rates of installation of utility scale solar and wind that were reached in California in the past three 
years, with an annual increase of 3%.  Maintaining those rates will require continued policy support.

• The cost of renewable electricity has declined dramatically, with prices for wind averaging $25/MWh and recent contracts for large 
scale solar at $50/MWh or less5.  These prices compare favorably with the average wholesale cost of electricity in California of        
$55/MWh in 2014.

• Electric vehicles (including plug-in hybrid EVs) will be vital to meeting these targets. California can achieve a 50% reduction in 
gasoline consumption if roughly 35% of auto miles and 15% of truck miles are driven under electric power.

 

2  US Environmental Protection Agency “Estimating the Benefit per Ton of Reducing PM 2.5 Precursors from 17 Sectors” 
3  Green Jobs Calculator, Renewable and Appropriate Energy Laboratory, Energy and Resources Group, University of California, Berkeley 
   A job-year of employment is defined as full-time employment for one person during one year. 
4  California Advanced Energy Employment Survey, Advanced Energy Economy Institute, 2014.

     5  Bolinger, Weaver. Lawrence Berkeley National Laboratory. Utility-Scale Solar 2013: An Empirical Analysis of Project Cost, Performance, and Pricing Trends in the United States 

The GHG impact 
is comparable to 
planting a forest 
the size of Maine

739 fewer deaths annually from emissions reductions

Solar and wind growth will create  870,000 job-years
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• EVs are rapidly gaining traction, with 28 models being offered for sale in 2015, a dramatic increase from 2011, when only 2 models 
were available.  Ranges are increasing in newer vehicles, with multiple companies planning to offer 200 mile range EVs for less than 
$35,000 in the next two years.

• Energy storage is already proving to be a cost-effective grid resource for the integration of renewables and EVs. Southern California 
Edison has recently commissioned a 32 MW energy storage resource in Tehachapi, California, and is contracting for over 260 MW 
of customer sited and grid connected energy storage to supply local capacity in the Western LA Basin.  Pacific Gas & Electric is 
already operating two substation-level energy storage units, and both Pacific Gas & Electric and San Diego Gas & Electric are actively 
procuring energy storage to support their distribution systems and help integrate renewable energy.

RECOMMENDATIONS
Public policy has been the critical driver behind California’s successes to date in renewable energy and energy efficiency.  Achieving the 
Governor’s goals for 2030 will require a step-up of existing policies and creation of new ones.  Policymakers should emphasize long-term 
consistency and predictability and should seek to leverage the power of private investment.  Specific recommendations are as follows:

• More detailed system-level modeling is required to determine the most cost-effective way to deliver these benefits.  Capital costs 
and financing costs have dropped dramatically for solar, energy storage, and energy efficiency while the selection of entry-level EV 
options has greatly increased.  Given this rapid reduction in new technology costs and choices, it is critical that new modeling use the 
latest technology cost projections.  

• Long-term, consistent, predictable policy must be designed to reduce the level of “policy/regulatory risk” in the eyes of private 
investors.  Policies that encourage predictable market economics, stable market development, and competition will stimulate private 
investment.  This is the fundamental driver to further innovation, creating high quality new jobs and reducing risk to California 
taxpayers. 

• A policy framework is needed that encourages “smart” integration of distributed energy resources, including EV charging 
infrastructure to be used not only for local consumer benefit, but also to support the grid itself.  Pilots are underway that treat 
homes and businesses as holistic grid resources.  The pilot projects aggregate and intelligently control customer demand, on-site 
solar, energy storage, efficient appliances and EV charging to optimize cost not only for the customer, but also the entire grid.  The 
realization of many aggregated smart microgrids is a pathway to greater reliability and resiliency.  Policies need to ensure that such 
innovations have fair and cost-effective access to the grid and energy markets.  

• The electric grid in California needs to advance in step with the implementation of the Governor’s goals to support a robust wholesale 
and retail energy services market and facilitate optimal use of the new resources. Specifically, California grid stakeholders need to 
work proactively to overcome jurisdictional barriers and facilitate plug-and-play use of the electric grid.

• A policy framework is needed to specifically address the economics of implementing rooftop solar, energy efficiency, energy storage 
and EV charging for landlords and tenants of rental properties, both commercial and residential.  According to the UCLA Luskin Center, 
65% of interest in new EV purchases in LA is from residents of multi-unit dwellings, but they are often limited from purchasing 
due to lack of access to near home/at home charging capability6. Based on the data from the Residential Energy Consumption 
Survey, energy usage hinges in large part on the party responsible for paying the utility bill. For example, if landlords are paying the 
electricity bill, they are more likely to have purchased Energy Star appliances for their tenants7.

Governor Brown’s challenge, to “take significant amounts of carbon out of our economy without harming its vibrancy” is timely and 
achievable.  Ultimately, prioritizing investment in the energy sources that drive local job creation - renewable energy, energy storage, EV 
charging infrastructure, and energy efficiency - will ensure the vibrancy of California’s economy for decades to come.    

DATA SOURCES
• The transportation model is based on vehicle mileage projections from California Air Resources Board’s Emission Factors (EMFAC) 

database.  The model assumes that the 50% reduction in gasoline and diesel fuel use is achieved through improvements in multiple areas:

– The impact of EVs and plug-in hybrid vehicles is modeled based on vehicle miles traveled, at a rate of 35% electric-powered 
miles for cars and 15% for trucks.

6  Dubin, Jeffrey, Ross Barney, Annamaria Csontos, Jonathan Um, and Nini Wu. 2011. Realizing the Potential of the Los Angeles Electric Vehicle Market. 
7  Gillingham, K., M. Harding, and D. Rapson (2012) Split Incentives in Household Energy Consumption, Energy Journal
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– Average mileage for non-electric miles driven, of 35 mpg for cars and 15 mpg for trucks (vs. approximately 30 mpg for cars 
and 9 mpg for trucks in the EMFAC projections).

– An increase in biofuel blending to 20% ethanol in gasoline and 10% biodiesel in diesel fuel, which reduce petroleum usage but 
do not contribute to savings.  

• Electricity and natural gas savings in residential and commercial buildings are based on projected usage and pricing from the 
California Energy Commission’s (CEC’s)  “California Energy Demand 2014-2024 Final Forecast”, extrapolated to 2030, with 50% usage 
reduction beyond the projected “Mid” case.

• The electric generation mix is modeled using the baseline generation mix from the CEC’s Energy Almanac, with a baseline usage 
growth of 1.15% from the CEC Energy Consumption Data Management System (ECDMS).  The 2030 base case includes additional 
renewable generation to meet the current 33% RPS for 2020, and includes incremental electricity demand for EVs based on the CEC’s 
California Energy Demand 2014-2024 Final Forecast.  Demand modifications are applied based on modeled increase in EV utilization 
and reductions in building energy consumption.  For simplicity, new renewable capacity is modeled as a mix of 55% solar and 45% 
wind, but it is expected that biofuels, geothermal, and other renewable generation technologies will be included in the long term mix.

• Savings to consumers and businesses, and savings to the state on imported fuels and electricity, are computed using energy price 
projections from the Energy Information Administration (EIA)  and the CEC, including a current value of gasoline of $2.46/gallon from 
the average gasoline price of $5.64/gallon for the 2030 calculation based on the EIA’s crude oil price projections.

• Emissions from the transportation, buildings and electric generation sectors are calculated using emissions data from the 
Environmental Protection Agency’s eGrid data for 2010, the California Air Resources Board’s EMFAC Emissions database, and IMPACT 
ANALYSIS: California’s 2013 Building Energy Efficiency Standards, CEC, 2013.

• Health impacts for the corresponding emissions rates were calculated using Estimating the Benefit per Ton of Reducing PM2.5 
Precursors from 17 Sectors, United States EPA, 2013.


