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California’s dedication to implementing energy-saving programs, building codes, and 
appliance standards over the past 40 years has saved Californians nearly $90 billion 
on their energy bills through 2013—with average residential electricity bills that are 
$240 less than in other states—and reduced electricity demand by more than 15,500 
megawatts (MW), equivalent to the output from more than 30 large power plants.1 

Executive Summary 

Figure ES-1: Benefits from California’s Investment in Energy Efficiency
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This report, a five-year update of California’s energy 
efficiency progress, shows California is ahead of schedule 
to reach its 32,000 gigawatt-hours (GWh) goal of using 
efficiency to cut emissions by 2020 and help the state meet 
its total pollution reduction target under the landmark 
Global Warming Solutions Act (AB 32), but a significant 
ramp-up is needed to meet California's long-term climate 
and energy goals.2 

Since the plan for implementing AB 32 was launched in 
2008, California has saved enough electricity to cut its 
annual climate-warming greenhouse gas (GHG) emissions 
by more than 8 million metric tons, equivalent to the annual 
pollution from nearly 2 million cars.3 Eliminating this 
electricity generation also avoids hundreds of tons of sulfur 

oxide gases and nitrogen oxides, pollutants that contribute 
to health issues such as coughing, wheezing, and decreased 
lung function.4

Based on the state’s energy-saving achievements as 
of 2013 (the most recent complete data set available), 
NRDC estimates that efficiency could save Californians 
an additional $2 billion on their utility bills through 
2015—$85 for the average household in this year alone—
while avoiding another 10,000 gigawatt-hours (GWh) of 
electricity, 270 million therms (MMth) of natural gas, and 
the associated pollution. These savings are enough to serve 
over 1.5 million households for electricity and more than 
500,000 households for natural gas for one year; together 
avoiding the carbon dioxide pollution equivalent to annual 
emissions from more than 1.5 million cars. 
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Strong EFFICIEnCy polICIES SavE 
CalIFornIanS monEy and EnErgy 
California’s 2003 Energy Action Plan requires that utilities 
make energy efficiency the top priority to meet customer 
needs before turning to other sources like renewable 
energy and natural gas.5 Since then, the state’s efficiency 
efforts have cut total electricity demand by nearly one-
fifth, saved nearly 50,000 GWh of electricity (equivalent 
to the electricity needed to power over half of California’s 
households in 2013), and saved more than 1,000 MMth of 
natural gas. These efficiency savings have avoided carbon 
dioxide emissions equivalent to the annual emissions from 
more than 6 million cars.6,7 

Thanks in part to California’s strong energy and climate 
policies, annual household electric bills are on average 18 
percent below the rest of the nation.8 In addition to avoiding 
the amount of power needed from more than 10 large plants 
since 2003 thanks to efficiency programs alone,9 California 
is expected to avoid another 11 large (500 MW) power 
plants’ worth of electricity demand by 2025 as a result of 
future programs, codes, and standards.10 

The more than $8 billion funded by customer bills that 
utilities and other efficiency program administrators have 
invested in cutting energy waste since 2003 yielded the 
following benefits as of 2013 (the most recent complete 
data set available):

n	 	Electricity savings of 30,000 GWh in the investor-owned 
utilities’ (IOU) territory (serving 75 percent of the 
state),11 equivalent to the power needed to serve more 
than 4 million California homes for one year;12 

n	 	Natural gas savings in the same area of 500 MMth, 
equal to the annual consumption of 1 million California 
households;13 

n	 	Electricity savings of 3,400 GWh in the publicly owned 
utilities’ (POU) territory (serving the remaining 25 
percent of the state), enough to avoid carbon dioxide 
emissions equal to the annual pollution from more than 
370,000 cars;14 and

n	 	Electricity savings of 600 GWh from low-income 
programs statewide, lowering electricity usage enough 
to power 90,000 homes for one year, and avoiding 
35 MMth, enough natural gas to serve nearly 80,000 
California homes for one year.15

In 2013, alone:

n	 	Investment in efficiency programs surpassed $30 per 
capita.16 This is more than twice the average spending of 
$12 per capita across the country;17 

n	 	All three electric IOUs’ electricity savings exceeded 1 
percent of electricity sales (a metric that evaluates a 
utility’s overall effort in developing and implementing 
efficiency programs), along with one large POU and a 
number of mid-sized and small POUs;18 and

n	 	The IOUs (electric and natural gas) and POUs (electric) 
had average investments in energy efficiency programs 
that were approximately 2 percent of their total revenue 
(a metric that indicates a utility’s effort to invest in 
energy efficiency).19 

In addition to efficiency programs, the state continues 
to support research, development, and demonstration 
(RD&D), as well as advancing buildings codes and 
equipment standards. These efforts have led to:

n	 	More than 10,000 GWh in electricity savings since 2003 
from the state’s appliance efficiency standards, enough to 
serve nearly 2 million households for one year.20

n	 	Homeowner savings of $6,000 over 30 years for a house 
constructed in accordance with the 2013 building energy 
efficiency code compared with similar houses built to the 
previous energy code.21

n	 	Nearly $450 of benefit for every $1 of public funding 
invested in projects.22

Efficiency also supports a healthy economy. In fact, 
California spends less of its gross domestic product on 
electricity to power its homes and businesses than states 
with comparable populations and economies, and is nearly 
twice as productive per unit of electricity consumed.23 If 
California were as inefficient as Texas, Californians would 
be spending $9.5 billion more on electricity each year and 
$24 billion more if the state were as inefficient as Florida.24 

Meanwhile, efficiency employment grew by 15 percent from 
2002 to 201225 and more than 300,000 positions, or nearly 
70 percent of California’s green economy jobs, are now 
related to improving energy efficiency in buildings alone.26 

launChIng CalIFornIa to thE nExt lEvEl 
The urgent threat of climate change makes it incumbent 
upon the Golden State to substantially ramp up efficiency 
efforts to cut emissions and meet the state’s long-term 
energy and climate goals. Governor Edmund G. Brown 
Jr. has called for a doubling of current energy efficiency 
savings and a 40 percent reduction of greenhouse gas 
emissions below 1990 levels by 2030. This will help put 
the state on a path to meet the goal Governor Arnold 
Schwarzenegger established in his 2005 Executive Order  
to cut emissions to 80 percent below 1990 levels by 2050.
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California is ahead of schedule to meet the amount of 
efficiency savings projected in the state’s blueprint to  
cut greenhouse gas emissions to 1990 levels by 2020.  
But without a significant acceleration, the current 
trajectory would fall short of Governor Brown’s goal to 
double efficiency savings by 2030. Based on the most 
current projections for efficiency savings, doubling them 
would require that over the next 15 years, customer-funded 
efficiency programs for both investor-owned and publicly 
owned utility territories, as well as new minimum energy 
standards for buildings and appliances, save nearly  
89,000 GWh (enough to reduce our total statewide 
electricity needs in 2030 by 26 percent), and 1,377 MMth 
(enough to meet more than 10 percent of the state’s 2030 
natural gas demand).27

Thanks in part to the state’s great success, including a 
strong policy foundation and network of energy efficiency 
professionals, California is planning to significantly exceed 
its power plant emissions reduction requirements under 
the federal Clean Power Plan. But to succeed at reaching 
the ambitious goal to double its efficiency savings, the 
state must improve upon and expand policies to address a 
variety of issues that are limiting opportunities to capture 
substantial energy savings. For example, efficiency efforts 
are not always coordinated statewide, a number of policy 
rules that prevent administrators and implementers 
from capturing cost-effective savings need to be changed, 
commission staff capacity is frequently limited, and/
or tasks may not be prioritized or are too numerous to 
complete in a timely manner.

Fortunately, many of the issues that could hamper 
California’s future efficiency success are already being 
addressed in formal proceedings or by informal working 
groups at the state energy and climate agencies.

This report offers recommendations for how state agencies, 
decision makers, and stakeholders can collaboratively 
move forward to achieve California’s efficiency and 
climate goals. To aid in this effort, the Legislature 
should codify the state’s post-2020 energy efficiency and 
greenhouse gas reduction goals to provide a long-term 
framework for updating efficiency policies. However, 

most of the responsibility for implementing the following 
recommendations falls on the energy and climate agencies, 
which should:

n	 	Provide strategic direction on how to double savings 
from efficiency; 

n	 	Establish a statewide collaborative group to inform 
ongoing efficiency planning and implementation;

n	 Prioritize the challenges to resolve;

n	 	Align policies and processes with climate and  
efficiency goals;

n	 	Set efficiency rules to enable market transformation;

n	 	Expand the use of efficiency to avoid upgrading or  
adding new power generation;

n	 	Adopt a process for ongoing program planning  
and oversight;

n	 	Ensure low- and moderate- income customers have 
access to high-quality energy-saving opportunities;

n	 	Include workforce strategies to help scale up efficiency; 

n	 	Accelerate implementation of building codes and 
appliance standards;

n	 	Foster opportunities to capture greater efficiency; and 

n	 Improve access to and use of energy data.

Chapter 1 of this report sets the context for energy 
efficiency and its critical role in meeting California’s 
climate goals. Chapter 2 highlights California’s progress 
and the direct benefits efficiency has yielded for customers 
and the economy, including contributing to a strong and 
growing workforce. Chapter 3 describes California’s 
smart foundational efficiency policies and associated 
benefits, and Chapter 4 provides detailed, action-oriented 
recommendations to align the state’s policy rules with  
its climate goals to enable more efficiency to be captured. 
In sum, this report examines the history, benefits, current 
opportunities, and potential for more energy efficiency  
with policy improvements and leadership. 
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EndnotES
Executive Summary 
1 Source for $75 billion total savings: California Energy Commission 
(hereinafter CEC), 2013 Integrated Energy Policy Report, CEC-100-2013-
001-CMF, 2013, p.28, www.energy.ca.gov/2013publications/CEC-100-
2013-001/CEC-100-2013-001-CMF.pdf (accessed June 6, 2015). The CEC 
reports codes and standards benefits as a total, not accounting for the cost 
of the programs. Source for $12 billion net savings: See Appendix 1: “Net 
Benefits Sources” (benefits are net of the cost to run the programs). Source 
for 15,500 MW: CEC, California Energy Demand 2014–2024 Final Forecast 
Vol. 1, 2013, p.77; Figure 38, p.78, www.energy.ca.gov/2013publications/
CEC-200-2013-004/CEC-200-2013-004-V1-CMF.pdf (accessed June 6, 
2015). Power plant equivalent: Jonathan Koomey, et al., “Defining 
a Standard Metric for Electricity Savings,” Environmental Research 
Letters 5, no. 1 (January–March 2010): 014017, iopscience.iop.org/1748-
9326/5/1/014017/pdf/1748-9326_5_1_014017.pdf (accessed June 15, 2015 
by pasting URL into browser). Peak demand savings were approximately 
15,500 MW in 2012. One large power plant is 500 MW (15,500MW/500MW 
= 31).

2 Source for AB 32: California State Legislature, Air Pollution: 
Greenhouse Gases: California Global Warming Solutions Act of 2006, 
Assembly Bill 32 (Nunez, 2006), September 27, 2006, leginfo.legislature.
ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB32&search_
keywords (accessed June 6, 2015). Source for AB 32 energy saving 
targets: California Air Resources Board (hereinafter CARB), Climate 
Change Scoping Plan, December 2008, p. 41, www.arb.ca.gov/cc/
scopingplan/document/adopted_scoping_plan.pdf (accessed June 6, 
2015). Source for electricity savings: CEC, California Energy Demand 
2014–2024, Mid-Case Final Baseline Demand Forecast Forms, Table 
A-8: Electricity Efficiency/Conservation Consumption Savings (GWh), 
Statewide Residential + Non-residential, http://www.energy.ca.gov/2013_
energypolicy/documents/demand-forecast_CMF/mid_case/ (accessed June 
6, 2015), and Additional Achievable Energy Efficiency (hereinafter AAEE) 
forecasted savings, added individual utility’s mid-case AAEE together, 
http://www.energy.ca.gov/2013_energypolicy/documents/demand-
forecast_CMF/Additional_Achievable_Energy_Efficiency/ (accessed June 
6, 2015). Governor Edmund G. Brown, Jr., Inaugural Address, remarks as 
prepared, January 5, 2015, gov.ca.gov/news.php?id=18828 (accessed May 
16, 2015). CEC, California’s 2030 Climate Commitment: Double Energy 
Savings in Existing Buildings & Develop Cleaner Heating Fuels by 2030, 
2015, www.energy.ca.gov/commission/fact_sheets/documents/Fact_
Sheet_-_Energy_Efficiency.pdf (accessed May 16, 2015). Governor Edmund 
G. Brown, Jr., Executive Order B-30-15 (California, 2015), https://www.gov.
ca.gov/news.php?id=18938 (accessed May 16, 2015).

3 Source for electricity savings: CEC, California Energy Demand 
2014–2024. CARB, Climate Change Scoping Plan. Source for CO2: Energy 
and Environmental Economics (E3), Developing a Greenhouse Gas Tool for 
Buildings in California, p. 11 (mean of marginal emission intensities for 
electricity = 0.51 metric ton CO2/MWh); p. 39 (on-site natural gas emission 
intensity = 117 lbs CO2/ MMBtu), ethree.com/GHG/GHG%20Tool%20for%20
Buildings%20in%20CA%20v2%20April09.pdf (accessed June 5, 2015). 117 
lbs CO2/MMBtu converts to 0.00531 metric ton CO2/therm using 1 therm = 
0.1 MMBtu. Source: U.S. Energy Information Administration (hereinafter 
EIA), “Frequently Asked Questions: What Are Ccf, Mcf, Btu, and Therms?” 
www.eia.gov/tools/faqs/faq.cfm?id=45&t=8 (accessed June 6, 2015); 1 lb = 
0.0004536 metric ton. Source for cars equivalent: Calculation assumes 
214,691 passenger vehicles driven for 1 year per million metric tons of 
carbon dioxide equivalent. Note that passenger vehicles include passenger 
cars, class 1 light trucks, and class 2 light trucks. CARB, Emissions Factors 
Database (EMFAC), run for 2014, www.arb.ca.gov/emfac/ (accessed June 6, 
2015). 2009–2013 cumulative electricity savings were 16,804 GWh.

4 Source for power plant emission factors: CEC, Estimated Cost of 
New Renewable and Fossil Generation in California, Final Staff Report, 
CEC-200-2014–003–SF, March 2015, Table 52, p. 134, docketpublic.energy.
ca.gov/PublicDocuments/15-IEPR-03/TN203798_20150309T154237_
Estimated_Cost_of_New_Renewable_and_Fossil_Generation_in_Califo.
pdf (accessed May 16, 2015).

5 CEC, the California Public Utilities Commission (hereinafter CPUC), 
and the California Consumer Power and Financing Authority, Energy Action 
Plan, 2003, p. 4, www.energy.ca.gov/energy_action_plan/index.html 
(accessed May 16, 2015).

6 Source for natural gas savings: See Appendix 3: “Natural Gas  
Savings Sources. Source for electricity savings: See Appendix 
2: “Electricity Savings Sources.” Source for CO2: E3, Developing a 
Greenhouse Gas Tool for Buildings in California. Source for cars 
equivalent: CARB EMFAC Database. Source for calculating households 
(GWh): EIA, Electric Sales, Revenue, and Average Price, Table 5a, 2013, 
http://www.eia.gov/electricity/sales_revenue_price/ and www.eia.gov/
electricity/sales_revenue_price/pdf/table5_a.pdf (accessed May 16, 2015). 
2013 average annual California household consumption was 6,684 kWh (557 
kwh/month*12). U.S. Census Bureau, “American FactFinder,” Community 
Facts, California, http://factfinder.census.gov/faces/nav/jsf/pages/index.
xhtml (accessed June 5, 2015). 

7 CEC, California Energy Demand 2014-2024. CEC, Total Electricity 
System Power, “2013 Total System Power in Gigawatt Hours,” September 
25, 2014, http://energyalmanac.ca.gov/electricity/total_system_power.html 
(accessed June 12, 2015).

8 Source for historic electricity consumption: EIA, State Energy 
Database System (SEDS), June 27, 2014, www.eia.gov/state/seds/seds-
data-complete.cfm (accessed May 16, 2015). Source for 2013 electricity 
consumption: EIA, Form 826 Monthly Utility Data (October 2014), www.
eia.gov/electricity/data/eia826/ (accessed May 16, 2015). Source for 
population: 1960-2012 population data is from EIA SEDS. 2013 population 
data from U.S. Census Bureau, www.census.gov/popest/data/state/
totals/2013/index.html. Source for electricity bills: EIA, 2013 Average 
Monthly Bill—Residential, www.eia.gov/electricity/sales_revenue_price/
pdf/table5_a.pdf (accessed May 16, 2015). Calculation: California average 
monthly residential bill is $90.19 ($1,082.28 annually); U.S. average 
monthly residential bill is $110.20 ($1,322.40 annually). [110.20 – 90.19 = 
$20.01/month, or approximately $240/year] and [(90.19 –110.20)/110.20 = 
-18%]. Energy consumption per capita in California in 1973 = 6,711 GWh and 
2013 = 6,704 GWh.

9 See Appendix 4: “Demand Savings Sources.” Cumulative demand 
savings from utility programs exceeded 5,500 MW from 2003-2013.  
(5,891 MW/500 MW per power plant = 11.8 large power plants avoided).

10 CEC, California Energy Demand Updated Forecast, 2015–2025, 2014, 
Form 1.5b, compared the Mid Demand Baseline with Mid Additional 
Achievable Energy Efficiency Savings and without AAEE Savings, www.
energy.ca.gov/2014publications/CEC-200-2014-009/CEC-200-2014-
009-SF.pdf (accessed June 6, 2015). Expected savings reach 5,713 MW in 
2025/500 MW = 11.4 large power plants avoided.

11 Appendix 2. EIA, Electric Power Sales, Revenue, and Energy Efficiency 
Form EIA-861, www.eia.gov/electricity/data/eia861/ (accessed May 16, 
2015).

12 EIA, Electric Sales, Revenue, and Average Price.

13 Appendix 3 and CEC, “California Residential Natural Gas Consumption,” 
1967–2012, CEC Energy Almanac, www.energyalmanac.ca.gov/naturalgas/
residential_natural_gas_consumption.html (accessed May 16, 2015). The 
average California household uses 453 therms per year.

14 Source for savings: Appendix 2. Source for emissions reductions 
and cars equivalent: E3, Developing a Greenhouse Gas Tool for Buildings 
in California. CARB EMFAC Database. Based on publicly owned utilities’ 
(POUs) cumulative energy savings of 3,413 GWh from 2006 through 2013 
(POUs began officially reporting savings in 2006).

15 Source for savings: Low Income Oversight Board (hereinafter LIOB) 
and CPUC. Data compiled from multiple evaluated and verified savings 
reports and utility monthly Energy Savings Assistance filings: 2004–2005: 
CPUC, Energy Efficiency 2006–2008 Interim Verification Report, Resolution 
E-4272, Table 31: “RRIM Calculator Output with Positive and Negative 
Interactive Effects,” 04-08 EM&V Adjusted EE Portfolio Savings. Annual 
savings numbers for 2004 and 2005 were calculated by scaling Low-
Income Energy Efficiency (LIEE) cumulative totals for 2004–2008 from 
utility-reported annual LIEE. 2006–2013: Individual reports from liob.
org/resultsqv.cfm?doctypes=10 (accessed May 21, 2015). Calculations 
based on cumulative energy savings of 634 GWh from 2004 through 
2013 (low-income program savings not available for 2003). Source for 
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