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Executive Summary
The western United States contains the fastest growing states in the country in
terms of population and energy consumption. For the region as a whole, electricity sales
increased 1.7% per year on average during 1990-2003.1 But electricity use in Nevada
climbed nearly 5% per year and electricity use in Arizona, Colorado, North Dakota, and
Utah increased more than 3% per year during this period. Rapid growth in electricity
demand presents a number of challenges for the region including high investment
requirements in new generation, transmission and distribution facilities, increasing risk of
power shortages, increasing water consumption, and more harmful emissions by power
plants.
Increasing the efficiency of energy use in western states will provide a broad
range of benefits, including:
•
•
•
•
•
•
•
•
•

saving consumers and businesses money on their energy bills;
reducing dependence on imported fuel sources;
reducing vulnerability to energy price spikes;
reducing peak demand and improving the utilization of the electricity system;
reducing the risk of power shortages;
supporting local businesses and stimulating economic development;
enabling avoidance of the most controversial energy supply projects;
reducing water consumption by power plants; and
reducing pollutant emissions by power plants and improving public health.

In short, increasing energy efficiency is our cleanest, cheapest, least risky, and least
controversial energy resource. And increasing energy efficiency is a “win-win strategy”
for consumers, businesses, utilities, and the environment in western states.
Some western states have taken significant steps to increase the efficiency of
energy use in recent years. This report reviews these “best practice” energy efficiency
efforts.2 It also reviews energy efficiency potential studies that have been completed in
states that belong to the Western Governors’ Association (WGA) in recent years as well
as barriers to greater energy efficiency. We then analyze the impacts of current energy
efficiency policies and programs, as well as the potential benefits of widespread adoption
of “best practice” policies and programs. We find that it is feasible to reduce electricity
use 20% from projected levels in 2020, and do so cost effectively, through full
deployment of best practice policies and programs. This is the energy efficiency goal
enunciated in the 2004 WGA clean and diversified energy resolution. The final chapter of
the report provides our energy efficiency policy recommendations.
1

The 18 western states that belong to the WGA and are included in this report are Alaska, Arizona,
California, Colorado, Hawaii, Idaho, Kansas, Montana, Nebraska, Nevada, New Mexico, North Dakota,
Oregon, South Dakota, Texas, Utah, Washington, and Wyoming.
2
Our report focuses primarily on electricity efficiency efforts but also addresses natural gas efficiency to a
limited degree. We have not attempted to address more efficient use of transportation fuels.
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Efficiency Potential Studies
We reviewed seven major efficiency potential studies that have been completed in
the WGA region in the past five years. The studies vary in terms of their timeframe for
projecting electricity savings potential, their geographical coverage, and their approach.
Some examine technical and economic savings potential only; others consider achievable
savings potential from specific policies and programs. Nonetheless, the studies as a whole
show that there is considerable cost-effective and achievable electricity savings potential
in the western states.
In general, the efficiency potential studies show it is possible to reduce electricity
demand growth by 0.5-2% per year through more concerted energy efficiency efforts. For
comparison, the energy efficiency goal in the WGA clean and diversified energy
resolution is equivalent to about a 1.4% annual reduction in electricity demand growth.
Studies that consider a wider set of efficiency measures and more aggressive
implementation strategies tend to project savings at the higher end of this range, while
those with more limited measures and/or more conservative assumptions about measure
adoption are at the lower end. The studies that examined potential net economic benefits
all found that more aggressive, multi-year energy efficiency efforts could save consumers
and businesses billions of dollars over the lifetime of the measures, with very favorable
benefit-cost ratios.

Barriers to Greater Energy Efficiency
Despite the many benefits, there are a wide range of market failures or barriers
that inhibit greater investment in energy efficiency measures by households and
businesses, including:
•
•
•
•
•
•
•
•
•

limited supply and availability of some energy efficiency measures such as newer
measures manufactured on a limited scale or not yet widely marketed;
consumers lacking or having incomplete information about energy efficiency
options;
consumers and businesses lacking the capital to invest in energy efficiency
measures;
lack of staffing or time within businesses and industries;
fiscal or regulatory policies that discourage energy efficiency investments;
decision making that does not consider or value energy efficiency;
perceived risk associated with the performance of relatively new energy
efficiency measures;
split incentives whereby the party designing, constructing, or purchasing a
building or piece of equipment does not pay the operating costs; and
energy prices that do not reflect the full costs imposed on society by energy
production and consumption (so-called externalities).

Taken as a whole, these barriers lead to relatively limited adoption of costeffective energy efficiency measures in the marketplace. In order to realize the broad
vi

benefits offered by greater energy efficiency, there is justification for adopting policies
and programs to remove or overcome these barriers.

Best Practice Policies and Programs
The Task Force reviewed a wide range of energy efficiency policies and
programs being implemented across the WGA region. We identified numerous efforts
that we consider exemplary. These “best practice” policies and programs are briefly
summarized below.
Electricity Energy Efficiency Programs
Leading utilities such as California’s investor-owned utilities, Austin Energy,
Puget Sound Energy, and Seattle City Light are spending at least 2% of their revenues on
energy efficiency and load management programs. These programs are cutting electricity
use by 0.8-1.0% per year, from efficiency measures installed each year (i.e., the programs
would reduce electricity use by 8-10% from cumulative efforts over ten years). California
and Texas have set energy savings targets for their electric utilities. In addition, utilities
in Hawaii and Nevada may use energy savings from efficiency measures to meet at least
a portion of their clean energy requirements.
Funding for these programs is typically provided through utility rates and/or tariff
riders. Some states, including California, Montana, and Oregon, have created a funding
mechanism via a separate surcharge known as a public benefits fund. Most of the
programs are saving electricity at a total cost of 2-3 cents per kWh saved.
Building Codes and “Beyond Code” Programs
Leading states have adopted a recent version of the International Energy
Conservation Code (IECC), or a customized energy code that is as least as stringent as
this model code; e.g., California’s Title 24 building efficiency standards. Also, leading
states update their energy codes at least once every three years, and leading states train
architects, builders, and local code officials in how to comply with new codes.
A number of western states and utilities implement programs to encourage
construction of new homes and commercial buildings that exceed minimum energy code
requirements. These programs typically provide training and technical assistance to
architects, builders, and contractors as well as promotion and consumer education. In
some cases, financial incentives are offered to builders or homeowners who construct/buy
buildings that exceed the minimum code requirements. In the residential sector, many of
these programs promote construction of ENERGY STAR® new homes.
Appliance Standards
California is leading the nation in developing and enacting minimum efficiency
standards on appliances that are not regulated by the federal government. Other western
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states including Arizona, Oregon, and Washington have adopted appliance efficiency
standards on some of the same products regulated by California. These standards are very
cost-effective with energy bill savings paying back any additional first cost in two years
or less in most cases.
Research and Development (R&D) and Technology Transfer
A few western states support R&D on innovative energy-efficient technologies
and/or support technology transfer. California’s Public Interest Energy Research (PIER)
program invests in R&D to increase the energy efficiency of electric and natural gas
technologies and services in California. The Washington State University Energy
Program trains industrial energy and facility managers in best practice energy
management, provides technical assistance to individual companies, conducts field
research and testing on issues such as indoor air quality and moisture problems in
buildings, and supports implementation of the state’s building energy code.
Public Sector Initiatives
Many western states have acted to cut energy waste in public buildings. Leading
initiatives include:
•
•

•
•
•

Legislation in Arizona that directs state agencies and universities to achieve a
10% reduction in energy use per unit of floor area by 2008 and a 15% reduction
by 2011.
In California, Governor Schwarzenegger issued an Executive Order requiring that
all new and renovated state buildings achieve a LEED™ silver level certification
or higher, and setting a goal for all state buildings to be 20% more efficient by
2015.
Colorado has made considerable progress in using energy service companies
(ESCOs) and performance contracting to carry out energy efficiency projects in
state and local government buildings as well as in public schools.
The Kansas Facility Conservation Improvement Program retrofitted about 50% of
all state facilities over five years using a streamlined performance contracting
model.
The Texas LoanSTAR program provides low-interest loans for energy-conserving
retrofits made in state, county, and local government buildings and independent
school districts. The original fund has “revolved” 2.3 times and funded 182 loans
for $227 million since 1989.

Tax Credits and Other Financial Incentives
There are relatively few examples of tax credits or other financial incentives for
energy efficiency measures and projects in western states, apart from utility and other
ratepayer-funded programs. Oregon is the exception, offering both households and
businesses tax credits for investments in a wide range of energy efficiency measures.
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Pricing and Regulatory Policies
At least four western states (CA, OR, UT, and WA) have adopted inverted block
electricity rates (also known as tiered rates) for residential customers. This means the cost
per kWh increases as electricity consumption increases, thereby encouraging energy
efficiency and conservation. California and Oregon have taken regulatory action to
ensure that investor-owned utilities are not penalized financially for implementing
effective energy efficiency programs. Both states have adopted mechanisms to decouple
utility sales and revenues. Also, California and Pacific Northwest states fully integrate
energy efficiency options into utility resource planning.
Regional Cooperation and Market Transformation
The Northwest Energy Efficiency Alliance (NEEA) is increasing the supply of and demand for energy
efficiency measures in Idaho, Montana, Oregon, and Washington. Projects target all sectors, striving to

remove barriers to energy efficiency adoption in the marketplace. NEEA estimates its activities in
2004 reduced electricity use in the region by 420 GWh/yr, equivalent to about 0.25% of annual electricity use in the
four-state region. NEEA achieves electricity savings at an average cost of about 1.0 cent per kWh

(program costs only).
Energy Efficiency as an Air Pollution Control Strategy
Texas is providing leadership in analyzing air emissions reductions from energy
efficiency programs and incorporating energy efficiency initiatives into clean air
compliance plans. Also, the Western Regional Air Partnership (WRAP) is encouraging
states to include energy efficiency programs in their pollution control strategies.

Analysis of Energy Efficiency Potential
In order to assess potential electricity savings and the impacts of more aggressive
energy efficiency efforts in western states, the Task Force conducted an independent
energy savings analysis. With the help of a consultant, we developed and analyzed the
following three scenarios for electricity demand in the 18-state region through 2020:
•
•
•

Reference scenario: a slightly modified version of the most recent Reference
Case forecast prepared by the Energy Information Administration, applied to
WGA states.
Current Activities scenario: adjusting the Reference scenario to account for the
estimated impacts of ongoing and recently enacted policies and programs at the
state, regional, or utility levels.
Best Practices scenario: assuming adoption of “best practice” policies and
programs, as identified in Chapter IV, in all 18 states.

Figure ES-1. Electricity Consumption in WGA states by Scenario
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As shown in Figure ES-1, load growth during 2003-2020 averages 1.9% per year
in the Reference scenario, 1.3% per year in the Current Activities scenario, and 0.5% per
year in the Best Practices scenario. As noted above, electricity consumption increased
1.7% per year on average during 1990-2003 in the 18 WGA states. We conclude that
widespread adoption of best practice policies and programs would not eliminate all
load growth over the next 15 years, but it would reduce it by about three-quarters.
The Best Practices scenario reduces electricity consumption in 2020 by 20%
relative to that in the Reference scenario, or the equivalent of electricity supplied by 100
baseload power plants. Thus we conclude it is possible to achieve the energy efficiency
goal enunciated in the WGA Clean and Diversified Energy Resolution, namely realizing
20% electricity savings by 2020. Moreover, even greater electricity savings may be
possible through adoption of other strategies not included in our Best Practices scenario,
such as R&D, technology transfer, or pricing initiatives.

•
•
•
•
•
•
•

Benefits of the Best Practices Scenario
20% electricity savings by 2020, relative to the Reference Scenario
48,000 MW of avoided power plant construction during 2005-2020
Small reduction in electricity prices in the latter part of study period
$53 billion in net economic benefits for consumers and businesses
Substantial reduction in power plant CO2 emissions
Moderate reduction in power plant NOx emissions
Approximately 1.8 trillion gallons of water savings during 2005-2020

Implementing the Best Practice energy efficiency policies and programs would
provide substantial economic benefits for households and businesses in western states. By
2020, these efforts could lower electricity bills in aggregate by $21 billion per year. The
Best Practices scenario would yield $53 billion in net economic benefits during 2005-

x

2020 on a net present value basis, with an overall benefit-cost ratio of 2.5. The benefits
result mainly from avoided fuel purchases by utilities, and avoided investment in
generation, transmission, and distribution infrastructure. Furthermore, the benefits could
be even greater since relatively low natural gas prices (below $5 per thousand cubic feet)
were assumed in the analysis.
Implementing the Best Practice energy efficiency policies and programs would
also provide air pollutant emissions reductions. Carbon dioxide (CO2) emissions would
decline the most (17% by 2020). In addition, NOx emissions by power plants would
decline a moderate amount (7% by 2020) in the Best Practices scenario, relative to the
Reference Scenario.
Energy efficiency best practices would result in water savings from both
increased use of energy and water saving devices in homes and businesses, and less
operation of steam-based power plants. We estimate that the Best Practices scenario
would save 260 billion gallons of water per year by 2020 relative to the Reference
scenario, equivalent to the annual water use of about 1.4 million households. Total water
savings during 2005-2020 in this scenario would be approximately 1.8 trillion gallons.

Policy Recommendations
Drawing heavily from our review of best practice policies and programs, the
Energy Efficiency Task Force developed numerous policy recommendations for western
states. All of these recommendations would lead to greater deployment of cost-effective
energy efficiency measures, thereby helping states achieve the substantial benefits
described above for the Best Practices Scenario.
Electric Utility Demand-Side Management (DSM) Programs
•

•

•

Encourage or require that utilities integrate energy efficiency options into resource
planning and procurement decisions and pursue energy efficiency whenever it is
the least cost resource option. At a minimum, electricity distribution companies in
western states should dedicate at least 2% of revenues for ratepayer-funded energy
efficiency programs, as long as doing so is cost effective.
Establish minimum energy savings requirements or targets. In particular, we
recommend setting a goal of saving 3-5% of projected electricity sales in 2010
through DSM programs. By 2020, we recommend setting a goal of 10-15%
savings from DSM programs, as long as doing so is cost effective.
Decouple electricity sales and revenues so that reduced electricity sales do not
adversely affect utility revenues, in combination with the creation of performance
incentives that reward utilities for implementing effective DSM programs.

Gas Utility Demand-Side Management (DSM) Programs
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•
•
•
•

Encourage or require gas utilities to integrate energy efficiency resources into
their resource planning and procurement decisions and pursue energy efficiency
whenever it is the lowest cost option.
Establish ratepayer-funded natural gas energy efficiency programs.
Invest at least 1.5-2% of gas utility revenues in energy efficiency programs and
strive to save the equivalent of 0.5-1.0% of gas consumption per year, as long as
doing so is cost effective.
Decouple gas utility sales and revenues and create performance incentives that
reward utilities for implementing effective DSM programs.

Building Energy Codes
•

•
•
•

For states with outdated (pre-2003) energy codes, adopt the 2004 International
Energy Conservation Code. Also, consider adopting innovative features of
California’s latest Title 24 building energy codes, such as lighting efficiency
requirements in new homes.
Update building energy codes regularly. A three-year cycle could be timed to
coincide with release of the national model codes.
In home rule states, either establish a statewide mandatory code or strongly
encourage local jurisdictions to adopt and maintain state-of-the-art codes.
Implement training and technical assistance for builders, designers, and code
officials.

Appliance Efficiency Standards
•
•

California should continue to adopt minimum efficiency standards on products not covered
by the federal standards.
Other western states should replicate efficiency standards first adopted by California, where
cost effective.

Public Sector Initiatives
•
•
•
•
•

Establish substantial energy savings goals or requirements for state and municipal agencies,
and track progress towards meeting them. We suggest at least a 2% annual reduction in
energy use per square foot of floor area.
Provide financial and technical assistance for implementation of energy savings projects in
existing buildings and facilities.
Use energy service companies (ESCOs) and performance contracting to implement
efficiency projects without public sector capital investment.
Construct new buildings that are exemplary and surpass minimum energy code requirements
by a wide margin.
Purchase only ENERGY STAR-labeled equipment in categories where such products are
designated.
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Financial Incentives
•
•

Consider providing income or property tax incentives to help stimulate greater
adoption of energy efficiency measures, and consider coordinating qualification
levels with the newly adopted federal energy efficiency tax credits.
For states with growing severance tax revenues on fossil fuels production,
consider using a portion of these revenues to offset the revenue loss from tax
incentives on energy efficiency measures.

Pricing Policies
•
•

Adopt inverted block rates (also known as tiered rates) for electricity consumed by
residential customers.
Consider adopting inverted block rates for natural gas.

Education and Training
•
•
•
•
•
•

Partner with the U.S. EPA and DOE in promoting ENERGY STAR products,
homes, commercial buildings, and industries.
Implement programs to train builders and contractors on proper heating and air
conditioning sizing and installation.
Train commercial building energy managers, for example by making use of the
building operator training and certification program developed in the Pacific
Northwest.
Train industrial energy and facility managers in techniques for improving the
efficiency of their steam, process heat, pumping, compressed air, motors, and
other systems, partnering with the U.S. DOE in doing so.
Educate consumers about innovative energy efficiency measures such as modern
evaporative cooling systems, reflective roofing materials, sealing thermal
distribution systems, and use of day lighting.
Undertake K-12 school- and college-based energy education programs.

Technology R&D and Transfer
•
•
•

Support energy efficiency R&D and technology transfer efforts through either
intrastate programs or working collaboratively among states.
Initiate, continue, and where appropriate expand programs promoting best
practices in industrial energy management.
Encourage companies to set goals for energy efficiency improvement and energy
savings, and track their progress towards the goals.

Regional-Level Initiatives
•

Create additional regional market transformation organizations modeled on the
successful Northwest Energy Efficiency Alliance.
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•
•
•
•
•
•

Form a regional building energy code collaborative to support code development,
adoption, and implementation.
Advocate, as a region, for stronger federal appliance efficiency standards where
this is technically feasible and economically justified.
Create or utilize a regional working group to quantify the air emissions benefits of
energy efficiency programs and foster inclusion of energy efficiency initiatives in
state and regional air quality improvement plans.
Ensure that the potential for and effects of energy efficiency efforts are
incorporated in regional transmission planning.
Encourage Native American tribes to work together in hiring and training energy
managers and contractors.
Reduce barriers to performance contracting and implement other strategies for
increasing energy efficiency in commercial buildings.

Conclusion
Increasing energy efficiency should be a major component of energy strategies
developed and implemented by Western Governors. Some western states have already
undertaken important initiatives including adopting comprehensive and well-funded
utility energy efficiency programs, up-to-date building energy codes and/or appliance
efficiency standards, initiatives to improve energy efficiency in the public sector, tax
credits, and R&D and technology transfer efforts. In addition, the Pacific Northwest
states have formed a model organization aimed at transforming energy efficiency markets
at the regional level. But much more can and should be done.
Adopting “best practice” energy efficiency policies and programs in all western
states could eliminate most of projected load growth during 2005-2020, reduce overall
electricity consumption in 2020 by 20% relative to a scenario without energy efficiency
initiatives, and yield tremendous economic and environmental benefits.
In order to realize these broad benefits, we recommend that Western Governors
work with their legislatures, state regulatory commissions, and private sectors to enact
new policies aimed at increasing the efficiency of both electricity and natural gas use.
There is no “silver bullet” for overcoming the barriers that are inhibiting widespread
energy efficiency improvements. But there are a variety of proven policies and programs
that are available for states to take advantage of. With energy costs high and rising, the
time to act is now.
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I. Introduction
The western U.S. contains the fastest growing states in the country in terms of
population and energy consumption.3 Table I-1 shows retail electricity sales in each of
the 18 WGA states during 1990-2003. For the region as a whole, electricity sales
increased 1.7% per year on average during this period. But electricity use in Nevada
climbed nearly 5% per year and electricity use in Arizona, Colorado, North Dakota, and
Utah increased more than 3% per year on average during 1990-2003. Rapid growth in
electricity demand presents a number of challenges for the region including high
investment requirements in new generation, transmission and distribution facilities,
increasing risk of power shortages, increasing water consumption, and more harmful
emissions by power plants.
Table I-1. Retail Electricity Sales in WGA States, 1990-2003
Retail Electricity Sales (TWh/yr)
State
Alaska
Arizona
California
Colorado
Hawaii
Idaho
Kansas
Montana
Nebraska
Nevada
New Mexico
North Dakota
Oregon
South Dakota
Texas
Utah
Washington
Wyoming
TOTAL

1990
4.3
41.5
211.1
30.8
8.3
18.0
27.1
13.1
17.9
16.4
13.8
7.0
43.0
6.3
237.4
15.4
91.0
11.8
814.2

2000
5.3
61.1
244.1
43.0
9.7
22.8
35.9
14.6
24.3
27.8
18.8
9.4
50.3
8.3
318.3
23.2
96.5
12.4
1,025.8

2003
5.6
64.1
237.9
46.5
10.4
21.2
36.7
12.7
25.9
30.1
19.3
10.5
45.2
9.1
322.6
23.8
78.1
13.3
1,012.9

Average
growth 19902003 (%/yr)
2.1
3.4
0.9
3.2
1.8
1.3
2.4
-0.2
2.9
4.8
2.6
3.2
0.4
2.9
2.4
3.4
-1.2
0.9
1.7

Source: Energy Information Administration, U.S. Department of Energy.

California and nearby states were severely impacted by the western electricity
crisis in 2000-2001. Electricity sales in Montana, Oregon, and Washington fell
significantly between 2000 and 2003 due primarily to contraction by electricity-intensive
industries (NPPC 2005). As shown in Table I-1, total electricity sales in all WGA states
3

The five fastest growing states in the nation during 1990-2000 were Nevada, Arizona, Colorado, Utah,
and Idaho.

1

actually declined slightly between 2000 and 2003. Some of the decline was due to
electricity efficiency and conservation efforts, particularly during the 2001 electricity
crisis.
Energy prices have risen significantly in western states in recent years. The
average electricity price in a number of WGA states including Colorado, Oregon, and
Texas increased more than 20% between 2000 and the first half of 2005. Natural gas
prices have risen even more dramatically. Most households in the WGA region were
paying at least $12 per thousand cubic feet for gas in mid-2005, approximately twice as
much as they were paying for gas in 2000. Natural gas prices rose further in the wake of
hurricanes Katrina and Rita in September, 2005. High and volatile natural gas prices are
affecting electricity prices and are expected to persist for a number of years.4
The pattern of electricity usage in many western states is also of concern. Summer
peak electricity demand, driven by use of air conditioning, is rising faster than overall
electricity use. This reduces the utility system load factor (the ratio of average-to-peak
power demand), meaning utilities are not making good use of their power supply
infrastructure. This in turn contributes to rising electricity prices.
Increasing the efficiency of energy use in western states will help to address all of
these challenges and will provide a broad range of benefits, including:
•
•
•
•
•
•
•
•
•

saving consumers and businesses money on their energy bills;
reducing dependence on imported fuel sources;
reducing vulnerability to energy price spikes;
reducing peak demand and improving the utilization of the electricity system;
reducing the risk of power shortages;
supporting local businesses and stimulating economic development;
enabling avoidance of the most controversial energy supply projects;
reducing water consumption by power plants; and
reducing pollutant emissions by power plants and improving public health.

In short, increasing energy efficiency is a “win-win strategy” for consumers, businesses,
utilities, and the environment in western states.
Some western states have taken significant steps to increase the efficiency of
energy use in recent years. These include expanding electric utility demand-side
management (DSM) programs, upgrading building energy codes, adopting appliance
efficiency standards, encouraging construction of ENERGY STAR® new homes and
purchase of ENERGY STAR products, and taking action to cut energy waste by the
public sector. These and other “best practice” energy efficiency initiatives are reviewed
in Chapter IV of this report.

4

These energy prices are taken from various U.S. Energy Information Administration data bases and
reports, www.eia.doe.gov.
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Chapter V of the report presents our analysis of electricity savings potential in the
WGA region. We develop and analyze the impacts of current policies and programs that
are advancing more efficient electricity use, as well as the potential energy, economic,
and environmental benefits of full adoption of “best practice” policies and programs
throughout the WGA states. This analysis addresses the feasibility of the WGA energy
efficiency goal, namely that “Western Governors will examine the feasibility of and
actions that would be needed to…increase the efficiency of energy use by 20% by
2020. While energy efficiency does not eliminate the need for new generation, it is
critical that western states pursue an energy efficient system.”5
Before considering state-of-the art energy efficiency policies and programs, we
review other recent studies of energy efficiency potential, specifically electricity
conservation potential, in one or more western states (Chapter II). These studies support
our own analysis showing very substantial cost-effective electricity savings potential.
In Chapter III, we briefly review the market failures and barriers that inhibit more
widespread adoption of cost-effective energy efficiency measures. There are numerous
barriers that taken together lead to significant underinvestment in energy efficiency. The
existence of these barriers provides justification for policies and programs to overcome
them and stimulate greater investment in energy efficiency by households and businesses.
Much more can be done and in our view should be done to increase energy
efficiency in western states. Chapter VI presents our policy recommendations. The
recommendations are directed to state policymakers but include suggestions for regional
initiatives as well as state-level actions. By adopting these policy recommendations,
western states can achieve the energy efficiency goal in WGA’s 2004 clean and
diversified energy resolution.

5

This goal was included in the Clean and Diversified Energy Resolution adopted by the Western
Governors’ Association in June, 2004. http://www.westgov.org/wga/policy/04/clean-energy.pdf.
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II. Review of Energy Efficiency Potential Studies
A. Introduction
During the mid-1990’s, many electric utility energy efficiency programs were
viewed as extraneous operations and were cut during the restructuring and deregulation
wave. By 2000, there was renewed interest in and funding for utility energy efficiency
programs due to concerns about system reliability, price volatility, supply shortages, and
other factors (York and Kushler 2002). This was especially the case in western states
affected by the 2001 electricity supply crisis. Many states, utilities, and energy efficiency
advocates prepared energy efficiency potential studies, taking into account current market
conditions and newly commercialized efficiency measures.
This chapter reviews seven major efficiency potential studies that have been
completed in WGA member states in that past five years. Many of the studies concentrate
on opportunities in individual states, while several illustrate regional energy potential
prospects. The studies that were examined and their date of publication are as follows:
• Utah Public Service Commission DSM Report (2001)
• WRAP: Renewable Energy and Energy Efficiency as Pollution Prevention
Strategies for Regional Haze Reduction (2001)
• The New Mother Lode: The Potential for More Efficient Electricity Use in the
Southwest (2002)
• Califonia’s Secret Energy Surplus: The Potential for Energy Efficiency (2002)
• Energy Trust of Oregon Efficiency Potential Study (2003)
• Northwest Power and Conservation Council’s Fifth Plan (2005)
• Puget Sound Energy: Assessment of Technical and Achievable Demand-Side
Resource Potentials (2005)
The seven energy efficiency potential studies reviewed here help to guide the
assumptions, scenarios, and data sources chosen by the Western Governors’ Association
Energy Efficiency Task Force in their modeling efforts. The Western Governors’
Association has previously examined energy efficiency potential in Mexico along the
region that borders several WGA member states (WGA 2004). The Energy Efficiency
Task Force has been charged with a similar analysis for the WGA region.
The scope of analysis for the studies varies as does the timeframe for projections.
The general range for forecasting electricity savings potential tends to be from 10 to 20
years. The studies mainly concentrate on the electric potential in the residential,
commercial, and industrial sectors. While these three sectors represent the main area of
focus, several studies incorporate a sector that is classified as “other.” As mentioned
previously, we only include efficiency potential studies that cover some portion of the
WGA region.
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B. Comparison of Potential Studies
Tables II-1, II-2, and II-3 show key data from each of the seven studies in
consistent units. For each study, when the information was presented, we show the
maximum peak savings in Megawatts (MW) by the end of the study period, maximum
net electricity savings in Gigawatt-hours per year (GWh/yr) by the end of the study
period, and the net economic benefit in year 2000 dollars. All data are for the most
aggressive efficiency scenario in each study. These figures help to illustrate the potential
savings that energy efficiency programs and measures could provide in western states.
Table II-1. Energy Savings Identified by Potential Studies

Utah
Study Length (years)
Residential
Commercial
Industrial
Total

6
191
N/A
N/A
2,309

Net Energy Savings (GWh/yr)
WRAP
SWEEP Oregon
15
17
10
89,646
24,593
3,570
171,924
50,291
3,190
3,223
24,150
2,680
264,793
99,034
9,440

NPCC
20
7,562
5,843
8,254
21,900

California
10
9,400
12,000
8,700
30,100

PSE
20
1,169
1,293
139
2,601

Table II-2. Maximum Peak Savings Identified by Potential Studies

Utah
Residential
Commercial
Industrial
Total

186
N/A
N/A
682

Maximum Peak Savings (MW)
WRAP SWEEP Oregon
NPCC
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

California
1,800
2,550
1,550
5,900

PSE
N/A
N/A
N/A
N/A

Table II-3. Cumulative Economic Savings Identified by Potential Studies
Net Savings ($million)
Utah WRAP SWEEP Oregon
NPCC
California
PSE
Study Length (years) 25 (1)
15
17
10
20
10
20
Residential
272
N/A
6,100
N/A
N/A
N/A
Commercial
614
N/A
14,700
N/A
N/A
N/A
N/A
Industrial
187
N/A
7,500
N/A
N/A
N/A
N/A
Total
1,073
N/A
28,200
N/A
2,000
11,900
N/A
(1) The Utah study considered efficiency measure implementation over a six year period but economic
costs and benefits over 25 years.

Besides the obvious energy and cost saving benefits, some of the studies estimate
the potential air emissions and water usage reductions, and externalities that include job
creation and wage increases. These topics are beyond the scope of this comparison, but
are discussed in more detail in the summaries of the various studies.

5

Table II-4 compares the overall energy savings potential identified in these
studies, where available. These figures represent the percentage of load that is
compensated for by the adoption of the energy efficiency measures at the end of the study
period, for the most aggressive scenario in each study.
The studies vary considerably in terms of savings potential. This is due to factors
such as the number and type of efficiency measures considered and assumptions about
policies, programs, and adoption rates. For example, the California and Utah studies
consider savings potential achievable through expanded utility DSM programs only,
while the SWEEP study considers savings potential from a broader set of policies and
programs including DSM programs, building codes, and appliance efficiency standards.
In general the studies indicate achievable energy savings potential of 0.5-2% per
year. The Energy Trust of Oregon study, showing savings potential of about 3% per year,
represents the full technical and economic savings potential, not an estimate of
achievable potential. For comparison, the energy efficiency goal in the WGA clean and
diversified energy resolution is equivalent to about a 1.4% annual reduction in electricity
demand growth.
Table II-4. Maximum Energy Savings Potential Identified by Study

Study
Utah DSM Potential
California Secret Surplus
Energy Trust of Oregon
Puget Sound Energy
SWEEP
Northwest Power Plan

Study
Period
(years)
6
10
10
20
18
20

Savings
Potential
(%)
9
10
31
10
33
10

C. Summary of Individual Studies
1. Utah Public Service Commission DSM Report (2001)
Overview
This study was prepared by the Tellus Institute for the Systems Benefit Charge
Stakeholder Advisory Group to the Utah Public Service Commission (Nichols and Von
Hippel 2001). It contains a detailed forecast of the energy and economic effects that new
demand-side management (DSM) measures implemented during 2001-2006 could have
in the state of Utah. The report examines cost-effective and achievable energy efficiency
potential. It covers the effects of past DSM programs, market trends, and existing policy
as a baseline for the analysis of proposed future measures that include load management,
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energy efficiency, and combined heat and power.6 These three categories serve as general
headings for a more comprehensive portfolio that included the following:
Residential Measures
• Air conditioner load control
• Efficient cooling equipment
• Residential lighting
• Appliance recycling
Commercial Measures
• Air conditioner load control
• Load management
• Efficient cooling equipment/systems
• Commercial lighting
• Efficient refrigeration
• Combined heat and power (CHP)
Industrial Measures
• Load management
• Efficient motors
• Motor drive improvements
• Combined Heat and Power (CHP)
The scenario described above was modeled through 2025, but with measure
adoption limited to 2001-2006.7 Energy savings continue over the life of efficiency
measures, and end by 2025. Results indicate annual energy savings that reach a
maximum of 2,300 GWh/yr and a peak demand reduction of 680 MW per year by 2006.
The entire DSM portfolio provides a cumulative energy savings of 40,700 GWh during
2001-2025. The results by sector are summarized in Table II-5 (note that the commercial
and industrial sectors were analyzed together).
Table II-5. Energy Savings and Net Economic Benefits in the Utah DSM Study

Net Energy Savings in 2006 (GWh/yr)
Peak Demand Reduction in 2006 (MW)
Net Benefits (million $)

Commercial
N/A
N/A
614

Industrial
N/A
N/A
187

Residential
191
186
272

Total
2,309
682
1,073

Economic Impact
The Utah DSM study estimated that the high efficiency scenario would yield
$1.44 billion in gross economic benefits and $1.07 billion in net economic benefits. The
costs of efficiency measures include estimated DSM program costs as well as measure
6

The study was not exhaustive in the analysis of potential DSM programs and knowingly omitted nonresidential new construction practices and industry-specific efficiency standards.
7
It is noteworthy that a five-year adoption period is unusual in energy efficiency potential studies and was
modeled in this particular study at the request of the utility.
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costs. The overall benefit-cost ratio came out to be 3.9 while individual measures in the
DSM portfolio had benefit-cost ratios ranging from 2.3 to 10.0. The study also notes a
“net plus” in the relationship between DSM programs and local employment; however,
the impact is classified as relatively small and is not quantified.
Environmental Impact
In the context of this study, emissions, land, and water use were also described as
externalities to the adoption of the DSM portfolio and were left out of any economic
calculations. However, it is estimated that the High Efficiency scenario would provide the
following air emissions reductions from 2001 to 2025:
• 14,600 tons of NOx
• 16 million tons of CO2
Outcomes
This study helped pave the way for development and approval of DSM programs
by PacifiCorp (Utah Power), the main electric utility operating in Utah. PacifiCorp has
been steadily increasing its funding for energy efficiency programs since 2001, with
encouragement from the state and other stakeholders (see Chapter IV for more details).
2. WRAP Air Pollution Prevention (AP2) Forum: Renewable Energy and
Energy Efficiency as Pollution Prevention Strategies for Regional Haze
Reduction (2002)
Overview
In its 1996 report to Congress, the Grand Canyon Visibility Transport
Commission (GCVTC) concluded that renewable energy and energy efficiency measures
could result in “emissions reductions, improvements in visibility, and provide secondary
environmental and economic benefits to the region.” The Western Regional Air
Partnership (WRAP) was established by western states and tribes to coordinate and
oversee implementation of the GCVTC recommendations on energy efficiency and
renewable energy and provide policy and technical tools to assist states and tribes in
filing regional haze implementation plans.
The WRAP in turn created an Air Pollution Prevention Forum to develop and
analyze policies and programs that states and tribes could adopt. The Air Pollution
Prevention Forum commissioned a study by the ICF Consulting Group and Tellus
Institute (2002) examining the emissions, costs, and regional economic impacts of
different energy efficiency and renewable energy scenarios. Separate models were used
to analyze electricity sector and macroeconomic impacts. The study considered a
business-as-usual (BAU) scenario and three alternative scenarios related to the WRAP’s
10/20 goals.8 The three scenarios regarding energy efficiency and renewable energy
implementation are as follows:

8

The 10/20 goals call for renewable energy to account for 10% of regional power requirements by 2005
and 20% by 2015.
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• The 10/20 goals
• New energy efficiency measures (EE)
• The 10/20 goals + EE
The energy efficiency assumptions were developed by the Tellus Institute.
Electricity savings start at 1% of total electricity use in the WRAP states in 2005 and
grow to 8% saving by 2018. Table II-6 shows the cumulative savings in 2018 by sector.
Table II-6. Energy Savings and Net Economic Benefits from Energy Efficiency
in the WRAP Study

Net Energy Savings (GWh)
Net Benefits (million $)

Residential
89,646

Commercial
171,924

Industrial
32,223

Total
293,793
15,000

Economic Impacts
According to this study, the energy efficiency measures result in a very slight
reduction in wholesale electricity prices across the region. The levelized annual cost of
supplying electricity falls by about $1 billion (6%), resulting in about $15 billion in net
savings over the 18-year study period. This estimate includes the cost of energy
efficiency implementation. Furthermore, the economic benefits from energy efficiency
more than offset the incremental costs of renewable energy adoption in order to meet the
10/20 goals, in the combined energy efficiency and renewable energy scenario.
Environmental Impact
Emissions forecasts were estimated for the 10/20+EE scenario in comparison to
the BAU scenario. The report indicates that the 10/20+EE scenario would reduce NOX
emissions by 14,000 tons and CO2 emissions by 55 million metric tons annually by 2018
relative to the BAU scenario.
Outcomes
This study was used by five states (AZ, NM, OR, UT, and WY) to fulfill
legislative requirements related to energy efficiency and renewable energy in their state
implementation plans (SIPs) in response to EPA’s regional haze rule. It was also used in
testimony before the Utah Public Service Commission in support of increased funding for
utility energy efficiency programs.
3. The New Mother Lode: The Potential for More Efficient Electricity Use in
the Southwest (2002)
Overview
The Southwest Energy Efficiency Project (SWEEP) completed a study in 2002
that examines the potential for more efficient electricity use in Arizona, Colorado,
Nevada, New Mexico, Utah, and Wyoming, along with an analysis of the potential
economic and environmental benefits of a high-efficiency future in this region (SWEEP
2002). The study develops two scenarios, a business-as-usual (BAU) scenario that
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assumes current policies and trends are maintained, and a high efficiency scenario. The
high efficiency scenario assumes widespread adoption of cost-effective energy efficiency
measures during 2003-2020.
The BAU scenario in this study projects electricity demand will grow 2.6% per
year on average during 2003-2020. In the high efficiency scenario, demand grows 0.4%
per year during 2003-2020, meaning total electricity use in 2020 is reduced by 33%
compared to the BAU scenario. Table II-7 presents the electricity savings in 2020 and the
average cost of saved energy in the high efficiency scenario by sector. The electricity
savings result from efficiency measures that are implemented over an 18-year period.
Table II-7. Energy Savings and Net Economic Benefits from Energy Efficiency
by 2020 in the SWEEP Study

Energy Savings (GWh)
Cost of Saved Energy (cents/kWh)

Residential
24,600
2.9

Commercial
50,300
1.4

Industrial
24,150
2.1

Total
99,050
2.0

Economic Impacts
With an average cost of $0.02 per kWh saved, the high efficiency scenario in the
SWEEP study results in large economic benefits for consumers and businesses in the
Southwest. SWEEP estimates the scenario would provide $37 billion in gross economic
benefits and $28 billion in net economic benefits, with an overall benefit-cost ratio of 4.2.
The SWEEP study also analyzed the macroeconomic implications of pursuing the high
efficiency scenario, which would lead to an estimated net increase of 58,000 jobs by 2020
(a 0.45% increase in the regional employment rate).
Environmental Impacts
The SWEEP study estimated the reductions in SO2, NOX, carbon dioxide, and
mercury emissions that would result from the reduced electricity consumption in the high
efficiency scenario, relative to the BAU scenario. These estimates are summarized in
Table II-8. Carbon dioxide emissions are reduced the most since these pollutants are not
otherwise controlled. There are smaller reductions in the other pollutants in percentage
terms because they are subject to regulations and/or controls, and the avoided new power
plants in the high efficiency scenario are relatively clean compared to older power plants.
Table II-8. Environmental Benefits in the SWEEP Study

Carbon dioxide
SO2
NO x
Mercury

Emissions Reduction (%)
2010
2020
13
26
1
4
2
5
3
7

Additionally, SWEEP estimates that the high efficiency scenario would reduce water
consumption in 2010 and 2020 by 24.7 and 61.6 billion gallons per year, respectively.
10

Outcomes
The SWEEP study was presented to policy makers and used to support energy
efficiency advocacy efforts throughout the Southwest. It helped to increase funding for
utility energy efficiency programs in the six states from just $21 million in 2001 to
approximately $75 million in 2005 (Geller 2004). It also influenced other actions such as
updating of state or local building energy codes and new initiatives to increase energy
efficiency in the public sector.
4. California’s Secret Energy Surplus: The Potential for Energy Efficiency
(2002)
Overview
The California Secret Energy Surplus Study was published with the intention of
highlighting additional and long-term energy efficiency potentials. The study, performed
by Xenergy, Inc. (Rufo and Coito 2002) for the Hewlett Foundation, builds off of two
previous studies performed by the California Energy Commission (CEC) and several
major California utilities. Analysis extends across the residential, commercial, and
industrial sectors to provide an outlook of technical, economic, and achievable energy
savings potential over the ten year period of 2002-2011.
Three scenarios were developed to predict how future DSM funding levels would
affect electricity savings. A business-as-usual scenario serves as the baseline. In this
scenario, it is assumed that DSM program funding statewide remains steady at the
average level of the late-1990s, $240 million per year. The Advanced and Maximum
Efficiency scenarios were then developed assuming that this level of funding would be
approximately doubled or quadrupled, respectively. Additionally, the efficiency scenarios
were simultaneously run at three levels (low, base, and high) of energy costs to take into
account uncertainty in future energy prices. Table II-9 shows the results in the Maximum
Efficiency Scenario assuming base energy costs.
Table II-9. Energy Savings and Net Economic Benefits by 2011 from the
Maximum Efficiency Scenario in the California Study
Residential
Peak Demand Savings (MW)
Net Energy Savings (GWh)
Net Benefits (million $)
Benefit-cost ratio

1,800
9,400
N/A
N/A

Commercial
2,550
12,000
N/A
N/A

Industrial
1,550
8,700
N/A
N/A

Total
5,900
30,100
11,900
2.05

Economic Impacts
The Secret Surplus report helped to reveal the benefits that can still be reaped by
adopting further energy efficiency measures in California, a state that has aggressively
pursued energy efficiency over the past 30 years. Table II-10 illustrates the magnitude of
the potential energy and economic benefits by scenario, given the base case energy cost
assumptions. The benefit-cost ratio declines only slightly in moving from the BAU to the
Maximum Efficiency scenario, demonstrating that there is still very substantial cost-
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effective electricity savings potential even in a state that has implemented relatively
aggressive energy efficiency efforts over the past 30 years.
Table II-10. Cumulative Benefits from the California Efficiency Potential
Study, 2002-2011

Peak Demand Savings (MW)
Net Energy Savings (GWh)
Net Benefits (million $)
Benefit-cost ratio

BAU
1,800
9,400
5,550
2.37

Funding Level
Advanced
Maximum
3,500
5,900
19,450
30,100
8,600
11,900
2.18
2.05

Environmental Impacts
The study makes no specific mention of the environmental impacts of the energy
efficiency measures.
Outcomes
The Secret Energy Surplus study was instrumental in expanding the budget and
goals for utility sponsored DSM programs in California. In 2004, the California PUC
adopted new 10-year goals for utility energy efficiency programs to be implemented
through 2013. The goals are 23,200 GWh/yr of electricity savings and 4,900 MW of peak
demand reduction from a ten-year effort (CPUC 2004). These goals are midway between
the savings potential identified in the Advanced and Maximum Efficiency scenarios in
the Secret Energy Surplus study.
5. Energy Trust of Oregon (2003)
Overview
The Energy Trust of Oregon (ETO) is a statewide entity now implementing
energy efficiency programs on behalf of gas and electric utilities in Oregon. At its outset,
the Energy Trust of Oregon commissioned an energy efficiency potential study by a team
of consultants from Ecotope, Inc., the American Council for an Energy-Efficient
Economy, and the Tellus Institute (2003). The objective was to identify and analyze a
wide range of energy efficiency measures in the service areas of PacifiCorp and Portland
General Electric. The analysis was performed with the assumption that all cost-effective
efficiency measures would be fully adopted over a ten-year period; i.e., it is a technical
and economic potential study. No attempt was made to estimate the achievable savings
potential from specific policies or programs.
Table II-11 presents the energy savings potential estimates over a ten-year period.
The total savings potential after the ten-year effort is equivalent to 31% of projected
electricity sales in the final year. It is important to note that these energy savings figures
are based on a cost-effective threshold of $0.05 per kWh saved. This indicates that
greater energy savings are possible, but at a less attractive benefit-cost ratio.
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Table II-11. Energy Savings Projections in the Energy Trust of Oregon Study

Energy Savings (GWh/yr)
Savings as Fraction of Sales (%)

Residential
3,570
27.8

Commercial
3,190
32.2

Industrial
2,680
35.1

Total
9,440
31.1

Economic Impact
The Oregon study did not present specific economic benefits.
Environmental Impact
The study makes no specific mention of the environmental impacts of the energy
efficiency measures.
Outcomes
The study helped to justify the funding that was approved for the Energy Trust of Oregon
as well as provide direction for initial program and efficiency measures selection. The
savings potential study will be updated in 2006.
6. Puget Sound Energy: Assessment of Technical and Achievable Demand-Side
Resource Potentials (2005)
Overview
Puget Sound Energy (PSE) is Washington’s largest utility serving nearly one
million electric customers in the Puget Sound region. PSE recently sponsored a study
examining the potential for energy efficiency measures, fuel conversion options, and
demand response strategies (Haeri, Seiden, and Perussi 2005). The study developed
consistent “bundles” of measures that would allow for a comparison between both
existing and proposed demand-side options. Overall, 127 measures were considered. The
study examined both technical and achievable potentials, with the latter being more
conservative. Cost effectiveness was used to determine if measures are feasible. Table II12 shows the savings potential from electric energy efficiency measures in 2025 for the
achievable potential scenario. The total savings represent 9.5% of the electric load that is
forecasted for 2025 without expanded efficiency efforts.
Table II-12. Energy Savings Projections in the Puget Sound Energy Study

Energy Savings (GWh/yr)
Achievable savings potential (%)

Residential
1,169
9.2

Commercial
1,293
9.4

Industrial
139
10.0

Total
2,601
9.5

Economic Impacts
Efficiency measures were screened with a cost-effectiveness threshold of a
levelized per-unit cost of less than $0.115 per kWh saved. The report did not estimate the
potential net economic benefit from implementing the high efficiency scenarios.
However, the cost estimates for the savings measures were compared directly to a
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portfolio of supply alternatives in an integrated resource analysis for PSE’s 2005 Least
Cost Plan.
Environmental Impacts
The PSE study makes no mention of the environmental impacts of the proposed
efficiency measures.
Outcomes
This study was a key input to PSE’s 2005 Least Cost Plan. One of the primary
conclusions of the Plan was that approximately 75% of the achievable energy efficiency
and fuel conversion potential was less costly that supply-side alternatives. These results
guided the establishment of program savings goals and budgets for 2006 and 2007. PSE
has significantly ramped up its energy efficiency programs after integrated resource
planning was begun in 2003.
7. Northwest Power and Conservation Council: Regional Electric Power and
Conservation Plan (2005)
Overview
The Northwest Power and Conservation Council (NPCC) adopted its Fifth
Northwest Electric Power and Conservation Plan in December of 2004 with final
publication in 2005 (NPCC 2005). The Plan analyzes options to ensure the adequacy of
future electricity supply in the Pacific Northwest, in the context of rising natural gas
prices, uncertainty about future hydroelectric generation, and growing concerns about
global warming. This is not an “energy efficiency potential study” per se, but it does
contain a thorough examination of achievable energy efficiency potential over the long
term at a regional level.
The Plan recommends that the region increase and sustain its efforts to secure
cost-effective energy efficiency resources. In particular, the Plan recommends acquisition
of 6,130 GWh/yr (700 MWavg) of electricity savings during 2005-2009, and a total of
21,900 GWh/yr (2,500 MWavg) of savings by the end of the 20-year planning period.9
This is approximately 10% of projected electricity consumption in the region at the end
of the planning period.
For comparison, the Northwest region developed nearly 3,000 MWavg of savings
from conservation efforts implemented during 1978-2004 (see Figure II-1). About twothirds of this historical energy savings resulted from utility DSM programs; the remainder
came primarily from codes and standards. Savings were obtained at an average of $0.025
per kWh saved historically. Looking forward, the new Power and Conservation Plan
anticipates that future savings will be acquired at an average cost of $0.024 per kWh,
meaning that the region is not running out of cost-effective energy savings opportunities.
Much of the estimated savings comes from new measures not included in previous plans

9

Energy planners in the Pacific Northwest use the unit MWavg to represent energy consumption. One
MWavg is equivalent to 8.76 GWh/yr of electricity use.
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or deeper penetration of existing technologies as a result of improvements in their cost
and/or performance (e.g. compact fluorescent lamps).
Figure II-1 – Electricity Savings Achieved in the Pacific Northwest, 1978-2004
3,000
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1,500
1,000
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Alliance Programs
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Source: Northwest Power and Conservation Council.

Table II-13 lists some of the primary energy efficiency measures included in the
analysis supporting the conservation goals in the new Northwest Electric Power and
Conservation Plan. Many of the measures have a cost of saved energy of less than $0.03
per kWh. In order to achieve these energy savings goals, it is estimated that utilities in the
region would need to spend about $250 million per year on conservation programs during
the first five years of Plan implementation. In addition, the Plan recommends adopting
improved building energy codes and appliance efficiency standards, expanding regional
coordination and market transformation efforts, removal of other barriers inhibiting
vigorous conservation efforts, and better energy conservation tracking and reporting.
Economic Impacts
The Fifth Northwest Electric Power and Conservation Plan estimates that
achieving the energy conservation goals will provide consumers and businesses in the
region a cumulative savings of nearly $2 billion. In addition, achieving the conservation
goals reduces the region’s exposure to risks such as high market prices and fuel price
volatility, which in turn provides additional economic value.
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Table II-13. Major Energy Efficiency Measures in the
2005 Northwest Electric Power and Conservation Plan
Sector/measure
Res - compact fluorescent lamps
Res – heat pump water heaters
Res – clothes washers
Res – existing building shell
Res – water heaters
Comm – new lighting
Comm – new HVAC
Comm – retrofit HVAC
Comm – retrofit lighting
Comm – retrofit equipment
Ind – non-aluminum processes
Ag - irrigation
Multi – AC/DC power converters

Savings Potential by
2025 (MWavg)
530
200
140
95
80
221
140
119
117
114
350
80
155

Cost of Saved
Energy
(cents/kWh)
1.7
4.3
5.2
2.6
2.2
1.3
3
2.4
3.4
1.8
1.7
1.6
1.5

Benefit-Cost
Ratio
2.3
1.1
2.6
1.9
2.3
8.6
1.5
1.9
1.3
2.2
2
3.2
2.7

Environmental Impacts
The Fifth Northwest Electric Power and Conservation Plan does not analyze the
environmental impacts of the proposed energy conservation goals.
Outcomes
The Fifth Northwest Electric Power and Conservation Plan was issued in May,
2005 and therefore had not yet influenced energy efficiency efforts in the region as of
October, 2005. Previous regional plans were very influential, leading to the initiation of
energy efficiency programs by the Bonneville Power Administration and other utilities in
the region. Previous plans also contributed to the adoption of improved building energy
codes and energy efficiency standards throughout the region.
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III. Market Failures and Barriers
Inhibiting Greater Investment in Energy Efficiency
A. Introduction
Energy efficiency proponents point to a wide range of market failures or barriers
that inhibit greater investment in energy efficiency measures, including:
•
•
•
•
•
•
•
•
•

limited supply and availability of some energy efficiency measures such as newer
measures manufactured on a limited scale or not yet widely marketed;
consumers lacking or having incomplete information about energy efficiency
options;
consumers and businesses lacking the capital to invest in energy efficiency
measures;
lack of staffing and time within businesses and industries;
fiscal or regulatory policies that discourage energy efficiency investments;
decision making that does not consider or value energy efficiency;
perceived risk associated with the performance of relatively new energy
efficiency measures;
split incentives whereby the party designing, constructing or purchasing a
building or piece of equipment does not pay the operating costs; and
energy prices that do not reflect the full costs imposed on society by energy
production and consumption (so-called externalities).10

It is important to recognize there is no single market for energy efficiency. The
energy efficiency “market” consists of hundreds of end uses, thousands of intermediaries,
and millions of consumers (Golove and Eto 1996). In addition, it is useful to distinguish
between what are generally viewed as market failures and market barriers, as indicated in
Table III-1. Market failures occur if there is a flaw in the way markets operate. Market
barriers are not flaws in the way markets operate, but limit the adoption of energy
efficiency measures nonetheless.
Table III-1. Market Failures and Market Barriers Inhibiting
Greater Energy Efficiency
Market failures
Unpriced costs and benefits
Distortionary regulatory and
fiscal policies
Misplaced incentives
Insufficient and inaccurate
information

Market barriers
Low priority of energy issues
Incomplete markets for energy
efficiency
Capital market barriers

Source: Brown 2001.
10

No attempt was made to rank the various market failures or barriers by importance in this list or in the
subsequent discussion.
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B. Market Failures
Environmental externalities are one of the most important and frequently cited
examples of unpriced costs and benefits. Energy prices do include costs associated with
meeting environmental standards. But remaining adverse environmental impacts, such as
emissions of mercury or carbon dioxide, land disruption, or legal water contamination,
are not factored into energy prices. Likewise, the cost paid by society to protect and
defend oil and other energy imports is not included in energy prices. As a result, more
fossil energy is consumed than is socially optimal (Brown 2001).
Many energy economists acknowledge that not including environmental and
social costs in energy prices is a problem. For example, Jaffe and Stavins (1994) state,
“While much controversy surrounds the magnitude of the value of the environmental
damages associated with energy use, the direction of the effect is unambiguous.
…consumers face incentives to use more energy than is socially desirable if they do not
bear the full costs of the pollution their energy use fosters.”
There are also barriers to recognizing and taking into account the full benefits of
energy efficiency measures in consumer and business decision making. For example,
small increments of load reduction can have a significant effect on the market clearing
price for electricity or natural gas in tight, competitive markets. This energy price benefit
accrues to all consumers or businesses, not just those who take energy savings actions. In
aggregate the benefit can be large, but it is both highly dispersed and not captured by
those who cause it (Elliott and Shipley 2005; Wiser, Bolinger and St. Clair 2005).
Various types of fiscal or regulatory policies discourage investments in energy
efficiency. For example, capital investments in commercial buildings must be depreciated
over more than 30 years, while energy purchases can be fully deducted from taxable
income the year they occur (Brown 2001). This means that tax policy discourages
investment in energy saving measures. Likewise, regulatory policy that allows public
utilities to increase their profits by selling more electricity or natural gas is a disincentive
to effective utility energy efficiency programs (Carter 2001).
Misplaced incentives, also known as split incentives, exist in rental markets where
building owners are responsible for investment decisions but tenants pay the energy bills.
A number of studies have revealed lower levels of energy efficiency in dwellings
occupied by renters compared to those occupied by owners in the United States (Train
1985). For example, a recent survey in California found that insulation, energy-efficient
windows, programmable thermostats, and other energy efficiency measures are less
common in rental housing compared to owner-occupied dwellings (see Figure III-1).
Misplaced incentives also are found in construction markets where decisions about
building design and features are made by people not responsible for paying the energy
bills (Brown, Southworth, and Stovall 2005).
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Figure III-1. Comparison of the Market Penetration of Energy Efficiency Measures
in Owner-Occupied and Rental Housing in California (CEC 2004)

There is a large body of research documenting that consumers are often poorly
informed about technology characteristics and energy efficiency opportunities. Some
consumers do not know where to find credible information on energy efficiency options.
Consumers may know how much more an energy-efficient air conditioner or water heater
costs, but they do not know how much they will save per year by purchasing the more
efficient technology. In addition, it can take many years to inform and educate a large
majority of households and businesses about energy efficiency options. For example,
after nearly eight years of active promotion of and at times incentives for compact
fluorescent lamps (CFLs), nearly one-third of households surveyed in the Pacific
Northwest in late 2004 were still unaware of this energy efficiency measure (Rasmussen,
Geopfrich, and Horkitz 2005).
Likewise, consumers often lack the ability or time to process and evaluate the
information they do have, a situation sometimes referred to as “bounded rationality”
(Golove and Eto 1996). For example, consumers often have difficulty using information
on energy labels or calculating the payback period for a more efficient appliance (Sanstad
and Howarth 1994). Even when performance ratings are available (such as ENERGY
STAR® labeling), consumers may not know how the energy-efficient device will function
and how much energy and money will be saved in their own homes or businesses.
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Consumers or businesses may perceive (rightly or wrongly) that energy efficiency
technologies do not perform as well as the standard, less-efficient products they are used
to. For example, consumers may believe that energy-efficient fluorescent lamps provide
poorer quality light compared to incandescent lamps, that energy-efficient homes have
poorer air quality and are less healthy than leaky, inefficient homes, or that energyefficient furnaces or air conditioners are less reliable than “low tech” standard efficiency
models (Jaffe and Stavins 1994). Likewise, businesses may be concerned that energyefficient devices are less reliable and could lead to costly down time.
C. Market Barriers
Turning to the market barriers, businesses tend to pay limited attention to energy
use and energy savings opportunities if energy costs are a small fraction of the total cost
of owning or operating the business or factory or if energy efficiency is not viewed as a
priority by company management. Energy costs represent less than 2% of the total cost of
operating a factory or commercial business in many (but not all) cases. Many businesses
have cut back on staffing and have few if any staff dedicated to energy and facility
management. Furthermore, businesses are most concerned with developing new products,
maintaining production, and increasing sales; energy consumption is usually a secondary
or tertiary concern. As a result of these factors, many businesses limit energy efficiency
investments to projects with payback periods of no more than two or three years
(DeCanio 1993; Geller 2003).
Many individual consumers also do not value the lifetime energy savings
provided by more efficient appliances, vehicles, or other energy efficiency measures. For
example, consumers on average expect vehicle fuel efficiency improvements to pay back
their first cost in three years or less even though vehicles remain in use for about 14 years
on average (Greene and Schafer 2003).
Regarding incomplete markets for energy efficiency, some measures are relatively
new and are still not widely available in the marketplace or not well-supported by product
providers (Hall et al. 2005). These include measures such as highly-efficient light
fixtures, reflective roofing materials, heat pump water heaters, and modern evaporative
coolers. Also, some very effective energy efficiency services such as duct testing and
sealing and existing building re-commissioning are not widely available or marketed in
many parts of the WGA region.11
Regarding lack of capital to invest in energy efficiency measures, this is
particularly a problem for low-income households that have limited resources and limited
access to credit. In addition, some businesses (particularly small businesses) have
insufficient capital or borrowing ability.
Detailed studies of particular markets have found multiple and substantial barriers
inhibiting the adoption of cost-effective energy efficiency improvements. In the motors
11

It should be noted, however, that some energy efficiency measures such as insulation, compact
fluorescent lamps, or ENERGY STAR appliances are readily available.
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market, for example, motor suppliers may fail to stock high efficiency motors, buyers
may lack accurate information on motor efficiency or other opportunities for costeffectively saving energy in motor systems, facility managers often shy away from newer
technologies fearing reliability problems, and motors may be replaced on an emergency
basis resulting in little or no time to consider energy efficiency (Nadel et al. 2002). Also,
many motors are purchased by so-called Original Equipment Manufacturers (OEMs),
companies that assemble pumps, blowers, air conditioning systems, etc. OEMs generally
purchase motors based on lowest first cost since they are not responsible for paying
operating costs, another example of “split incentives.”
D. Implications
There are particular policy and program remedies to most if not all the market
failures and barriers described above (Hall et al. 2005). These include educating
consumers and businesses, increasing the supply and visibility of energy-efficient
products and services in retail establishments, offering consumers and businesses
financial incentives to get their attention and stimulate greater willingness in adopting
efficiency measures, offering technical assistance, removing inefficient products or
buildings from the marketplace through codes and standards, and reforming pricing and
regulatory policies.
It is true that there are transaction costs related to educating consumers,
addressing the split incentives problem, or convincing households or businesses to invest
in energy efficiency to a greater degree. The real question is whether policy and program
interventions are cost-effective mechanisms for stimulating greater investment in energy
efficiency measures; i.e., whether the value of the energy savings, peak demand
reduction, and non-energy benefits exceeds the costs (both for the efficiency measures
and policy or program implementation). As explained in Chapter IV, many types of
energy efficiency policies and programs are effective and economically attractive ways of
removing or reducing the market failures and barriers described above.
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IV. Best Practice Policies and Programs
The WGA states are implementing a wide range of policies and programs to
advance energy efficiency (see Table IV-1 at the end of this chapter for a summary of
these efforts). This chapter presents the best practices among energy efficiency policies
and programs that already exist in the WGA region. It covers a wide range of successful
efforts, but is not an exhaustive review of all efforts that could conceivably be deemed
exemplary. Also, we believe that while all of these policies and programs have
demonstrated (or are demonstrating) success, there is still room for further improvement
in many of them.
This review is organized around the following 10 categories:
•
•
•
•
•
•
•
•
•
•

Electricity Energy Efficiency Programs
Natural Gas Energy Efficiency Programs
Building Energy Codes and “Beyond Code” Programs
Appliance Standards
Research and Development (R&D) and Technology Transfer
Public Sector Initiatives
Tax Credits and Other Financial Incentives
Regulatory and Pricing Policies
Regional Cooperation and Market Transformation
Energy Efficiency as an Air Pollution Control Strategy

A. Electricity Energy Efficiency Programs
1. California Investor-Owned Utilities (Pacific Gas & Electric, Southern California
Edison, and San Diego Gas & Electric)12
Energy savings: Energy efficiency programs implemented by California’s
investor-owned utilities during 1976-2000 provided about 17,000 GWh/yr of electricity
savings in 2000, equivalent to 7% of statewide electricity use that year. Programs
implemented in 2004 alone saved over 1,800 GWh/yr, equivalent to nearly 1% of retail
sales by the three utilities. By 2013, the cumulative savings from utility energy efficiency
programs implemented during 2004-2013 is expected to total more than 23,000 GWh per
year. If this goal is achieved, it would cut the growth in consumption and peak demand
by more than half and would begin to reduce per capita consumption of electricity. In
other words, by 2013 the energy efficiency programs will save more electricity than San
Diego Gas & Electric currently supplies every year to its 1.3 million customers. The peak
savings from the programs are expected reach nearly 5,000 MW by the end of the ten-

12

PUC Sets Electricity and Natural Gas Savings Goals for Utilities as Outlined in State’s Energy Action
Plan, press release, Docket # R01-08-028, California Public Utilities Commission, Oct. 13, 2004;
California Public Utilities Commission, decisions D.03-12-060, D.04-02-059, and D.04-09-060; Utility
applications for approval of 2006-08 portfolios.
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year effort, equivalent to the output of ten large power plants. California’s annual
electricity savings will reach 1% of total annual load by 2007.
Program budgets: $1.73 billion is budgeted for 2006-2008 (three-year total).
Program funding in 2004-05 was $732 million (two-year total).
Funding mechanism: $228 million per year is funded out of the state’s nonbypassable public goods charge, while the remaining approximately $349 million per
year is funded out of the general procurement budget along with all of the other energy
resources relied upon to provide customer energy services. California requires its utilities
to pursue cost-effective energy efficiency measures as the first resource to provide
customer energy services. The utilities are expected to invest nearly $6 billion in energy
efficiency programs over the next decade, with a total of $1.6 billion coming from the
non-bypassable public goods charge.
Economics: The cost of energy efficiency programs over their lifetime has
averaged $0.02-0.03 per kWh, less than half the cost of avoided generation. The
programs are expected to provide about $10 billion in net benefits to the state’s
consumers over the next decade.
Programs: Residential: The residential lighting program offered rebates to
manufacturers and retailers for ENERGY STAR® CFLs, torchieres, fixtures and ceiling
fans to “buy down” the cost for customers. Other programs offer prescriptive rebates for
energy-efficient products including HVAC, home improvement, appliances, and pool
pumps. Nonresidential: The Standard Performance Contract program offers fixed-price
incentives (by end-use) for measured energy savings. The Savings By Design program
provides incentives for building owners and their design teams to use either a whole
building or systems approach to increase energy efficiency in new construction and
renovation/remodel projects. Crosscutting: The Codes and Standards Advocacy program
provides technical and economic analyses to support upgrades to California’s building
codes and appliance standards.
2. PacifiCorp - Utah13
PacifiCorp is a large investor-owned utility that provides close to 80% of the
electricity sold at the retail level in Utah through its Utah Power subsidiary. PacifiCorp is
ramping up its DSM programs in Utah and expects to spend $21 million (about 2.0% of
revenues) on these programs in 2005, up from $10 million in 2003 and $17 million in
2004. The programs include incentives for high efficiency air conditioners, evaporative
coolers, and air conditioner cycling controls, incentives for energy-efficient new
construction, technical assistance and incentives for all types of efficiency measures
implemented by businesses, and an industrial self-direction program.

13

Integrated Resource Plan 2003, PacifiCorp, Portland, OR; personal communication with Jeff Bumgarner,
PacifiCorp, Portland, OR.
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The 2004 DSM programs are projected to reduce peak demand by about 58 MW
and save about 91 GWh/yr of electricity. With an emphasis on peak demand reduction,
the programs are very cost effective with an average levelized cost of saved energy of
about $0.02 per kWh.
3. Austin Energy - Texas14
Austin Energy is a publicly-owned utility serving around 350,000 customers in
Austin, Texas. Austin Energy has implemented a wide range of energy efficiency
programs for all of its customers for over two decades. These programs on a cumulative
basis have reduced peak demand by 600 MW; something the utility calls its
“conservation power plant.” Austin Energy currently spends about $22 million per year
on its energy efficiency and load management programs, about 3% of its revenues.
The programs are comprehensive and include rebates, low-interest loans,
technical assistance, training and promotion of green building practices, and free retrofits
for low-income households. Since 1982, there have been 374,000 residential participants,
and all of Austin Energy’s top 200 commercial customers have participated in energy
efficiency programs. In recent years, over 30,000 households participated each year.
Austin Energy has won national awards for its sustained energy efficiency efforts. In
2003, Austin Energy adopted a new strategic plan with ambitious energy efficiency and
renewable energy goals. The plan calls for an additional 15% energy savings from energy
efficiency programs by 2020.
4. Puget Sound Energy - Washington15
Puget Sound Energy is an investor-owned utility serving nearly one million
electric customers in the Puget Sound region. The utility has been expanding its energy
efficiency programs in recent years. As of 2004, the utility spent about $25 million
(approximately 2% of revenues) on its electricity efficiency programs and saved 173
GWh/yr (0.8% of retail electricity sales). Programs providing the most savings included
commercial and industrial energy assessments and incentives, residential lighting rebates,
and activities implemented through the Northwest Energy Efficiency Alliance. In
addition, the utility implemented 11 pilot programs in 2004 in order to explore new
energy efficiency technology and program options. From a total resource cost
perspective, the utility estimates its energy efficiency programs are saving electricity at
an average cost of about $0.04 per kWh.

14

Austin Energy 2003 Annual Report; Austin Energy 2003 Strategic Plan; personal communication with
Roger Duncan, Austin Energy; www.austinenergy.com.
15
Semi-Annual Report for Demand Side Management (DSM) Programs January-December, 2004. Puget
Sound Energy, Bellevue, WA, Feb. 15, 2005.
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5. Seattle City Light - Washington16
Seattle City Light (SCL) is a publicly-owned utility serving over 360,000
customers in Seattle, Washington. SCL spent $20 million per year on its energy
efficiency and load management programs on average during 2000-04, equivalent to
4.1% of its sales revenue during this four-year period. The utility spent an average of
5.8% of its revenues on these programs during 1977-2003. Approximately 70 staff work
on these programs.
SCL’s energy efficiency programs include energy-efficient appliance and lighting
rebates, new construction design assistance and incentives, retrofits for low-income
households, and rebates for efficiency measures implemented by businesses. In recent
years, the programs have reduced electricity consumption by 72 GWh/yr (0.8% of
electricity sales) on average. The estimated electricity savings in 2003 due to cumulative
DSM efforts was 889 GWh, equivalent to 10% of SCL’s total electricity sales.
There were over 580,000 participants in these programs during 1977-2003. In
2001, the utility offered conservation kits that included two compact fluorescent lamps
(CFLs) and energy/water conservation measures to all of its residential customers. Kits
were requested by 178,500 households, 57% of all customers at the time. A follow-up
survey found that 94% of the CFLs were installed and used.
SCL’s customers reduced their electricity bills by about $59 million in 2003 alone
as a result of this sustained DSM effort. In 2003, the average utility incentive cost was
$0.013 per kWh saved over the lifetime of installed conservation measures, less than onequarter SCL’s average electricity price. In nominal dollars, conservation programs saved
SCL’s customers $370 million on their electricity bills during 1977-2003.
B. Natural Gas Energy Efficiency Programs
1. California Investor-Owned Utilities (Pacific Gas & Electric, Southern California
Gas Company, and San Diego Gas & Electric)17
Energy savings: Energy efficiency programs implemented by California’s
investor-owned gas utilities in 2004 alone saved about 21 million therms of natural gas.
The California PUC has directed the utilities to greatly scale up their gas DSM programs,
with goals of savings over 50 million therms per year starting in 2009. By 2013, the
cumulative effect of the programs implemented during 2004-2013 is expected to be 444
million therms of savings per year, equivalent to the consumption of one million
households and cutting California’s growth in end-use gas consumption almost in half.

16

Energy Conservation Accomplishments: 1977-2003, Seattle City Light;
www.cityofseattle.net/light/conserve.
17
California Public Utilities Commission decisions D.03-12-060, D.04-02-059, and D.04-09-060; utility
applications for approval of 2006-08 portfolios.
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Program budgets: The California gas utilities are planning to spend $333 million
for gas DSM programs during 2006-2008 ($110 million per year on average). Funding
during 2004-2005 was about $55 million per year.
Funding mechanism: Funding is provided through the state’s non-bypassable
public goods charge for natural gas. Looking forward, additional energy efficiency
program funding will be provided from general procurement budgets.
Economics: The CPUC directed utilities to reflect the natural gas savings targets
in any applications for supply-side procurement or pipeline needs. This will ensure that
the savings properly offset traditional supply-side resources. As the savings from the
efficiency programs are less expensive than procuring natural gas, the Commission’s
decision is the first step to enable efficiency programs to compete for the utilities’
procurement funding.
Programs: For residential customers, the programs include home energy audits,
rebates for efficient gas-fired equipment, and incentives for efficient new homes. For
non-residential customers, the programs include energy audits, prescriptive rebates for
efficient equipment, a standard offer that pays a set rebate per therm saved for custom
retrofits by larger customers, new construction design assistance and incentives, green
building design assistance, and education and training for contractors. The portfolio also
includes funding for emerging technologies, technical assistance and advocacy to
upgrade the state's building codes and appliance efficiency standards, and support for
better code enforcement.
2. Northwest Natural Gas and Energy Trust of Oregon
The Energy Trust of Oregon (ETO) is a statewide entity now implementing
energy efficiency programs on behalf of gas and electric utilities in Oregon. The utilities
collect a public benefits charge from ratepayers and pass funds to the ETO. The ETO is
implementing programs to encourage home and commercial building retrofit, installation
of efficient gas appliances, and efficient new construction. The savings as of 2004 in the
Northwest Natural Gas service area were approximately 800,000 therms per year,
equivalent to about 0.25% of total gas sales. In the case of Northwest Natural Gas, the
state has adopted a decoupling mechanism so that the utility is not penalized financially if
the ETO implements effective energy efficiency programs (see Section H below).
C. Building Energy Codes and “Beyond Code” Programs
1. Building Codes and Standards18
California: California’s Title 24 building efficiency standards are the most
stringent and comprehensive mandatory statewide building codes in the nation. California
law authorizes the California Energy Commission (CEC) to establish energy efficiency
18

Information on the status of building efficiency codes by state is available at
www.bcap-energy.org/map_page.php.
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standards for new buildings and major alterations and additions, which are referred to as
Title 24. The legislation requires all CEC regulations to be cost-effective, meaning any
incremental purchase costs are offset by the resultant energy bill savings. The code has
separate sections for residential and commercial buildings, and is updated approximately
every three years through a formal proceeding that provides multiple opportunities for
stakeholder participation and feedback.
Title 24 divides the state into 16 climate zones and sets differing requirements for
climate-sensitive measures such as insulation, windows, and heating/air conditioning
systems by climate zone. The code offers two compliance options: prescriptive and
performance-based. The prescriptive approach lists a specific package of measures that
must be utilized. This option makes it very easy for builders to understand what to install
and also makes compliance verification simpler. Under the performance-based approach,
the builder is provided with an energy budget that is based on the amount of energy that
the proposed building would have used if it met the prescriptive requirements. Energy use
is measured based on energy cost, so the high value of saving peak power is taken into
account. The performance-based approach provides the builder with greater design
flexibility and the potential to reduce the cost of compliance.
Over 80% of all homes built in California take advantage of the performancebased approach. The most recent revisions to the Title 24 standards, adopted in 2005, will
cut energy use in newly-constructed California buildings by approximately 10% and will
provide about 180 MW per year in peak demand savings. California’s Title 24 standards
have saved consumers and businesses nearly $56 billion in electricity and natural gas
costs since 1978. It is estimated that the standards will save an additional $23 billion by
2013.19
Idaho, Kansas, Montana, Nebraska, New Mexico, Oregon, Texas, Utah, and
Washington: These states have all adopted by law the International Energy Conservation
Code (IECC), published in 2003, or a customized energy code at least as stringent as this
version of the IECC. In each of these states, the code establishes the mandatory minimum
level of efficiency for new residential and commercial buildings and additions or
renovations to existing buildings.20 The IECC is published and maintained by the
International Code Council, a non-profit organization. The IECC is revised on a regular
cycle through an open public-hearing process sponsored by the International Code
Council. Similar to California’s Title 24 standards, the IECC has both prescriptive and
performance-based compliance approaches. While many states have adopted the 2003
IECC, 2004 and 2006 versions of the IECC are now available for consideration and
adoption.
2. Training and Compliance Programs
California: The state’s major utilities provide training for local code compliance
officials, as well as for architects, engineers, and specifiers, to provide timely information

19

See http://www.energy.ca.gov/title24/ for details.
In addition to the states mentioned here, all major jurisdictions in Nevada recently adopted the 2003
IECC.
20
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about implementation of code changes. These programs are part of the utilities’ energy
efficiency portfolios and help ensure high compliance with the state’s building standards.
Texas: Energy code training is provided by the Texas A&M Energy Systems
Laboratory and the State Energy Office. A combination of federal and state funding is
used to support this effort.
3. Programs Promoting Highly-Efficient New Buildings
Many states and utilities implement programs to encourage architects and builders
to exceed minimum energy code requirements. These programs typically provide training
and technical assistance to builders and contractors, as well as promotion and consumer
education. In some cases, financial incentives are offered to builders or homeowners for
constructing/buying buildings that exceed the minimum code requirements. In the
residential sector, many of these programs promote construction of ENERGY STAR (or
“beyond ENERGY STAR”) new homes.
Arizona: The Arizona Energy Office has a very active program promoting highly
efficient home construction primarily in the Phoenix and Tucson metro areas. The effort
centers on training builders and contractors. Also, utilities in Arizona have been active in
encouraging builders to construct new homes that are at least 30% better than the Model
Energy Code. The U.S. EPA estimated that 14% of new homes built in Arizona in 2004
qualified as ENERGY STAR homes.
Texas: Texas has active new construction commissioning and retrocommissioning (existing construction) programs that save from 10-20% of total energy
use, optimize operations, and improve comfort. Texas A&M’s Energy Systems
Laboratory has commissioned over 300 large buildings with savings of $70 million since
1992. Oncor’s Texas ENERGY STAR Homes program encourages builders to produce
ENERGY STAR-rated homes by providing incentives to builders, marketing, advertising,
training and support for HERS raters. In addition, the North Central Texas Council of
Governments in the Dallas-Ft. Worth area has recommended regional adoption of energy
codes 15% above the current statewide energy code.
California: Pacific Gas & Electric, Southern California Edison, and San Diego
Gas & Electric’s Savings By Design program provides incentives for building owners
and their design teams to use either a whole building or systems approach to increase
energy efficiency in non-residential new construction and renovation/remodel projects.
The California utilities also offer an ENERGY STAR new homes program and are
partnering with local governments to provide expedited permitting for buildings that
exceed minimum code.
Nevada: Nevada has a very effective ENERGY STAR new homes program that is
co-sponsored by the state energy office, U.S. EPA and DOE, the state’s utilities, and the
Las Vegas area home builders association. The program includes builder training,
cooperative advertising, and other educational activities. Nearly 50 builders participate in
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the program, with approximately 50% of new homes built in the Las Vegas metro area
being ENERGY STAR-certified as of 2004. This is the highest market share for
ENERGY STAR homes in the country.
D. Appliance Standards
California: California’s Title 20 appliance efficiency standards are the most
stringent and comprehensive state standards in the nation. California law authorizes the
California Energy Commission (CEC) to establish energy efficiency standards for
appliances sold in California that are not regulated by the federal government. The
legislation requires all CEC regulations to be cost-effective, meaning any incremental
purchase costs are offset by the resultant energy bill savings. The CEC’s regulations
require manufacturers to submit energy performance data for certain products, and in
some cases require the manufacturer to test its product’s energy use or efficiency and to
provide this information on the package to help inform consumers during their
purchasing process. The Title 20 standards also establish minimum efficiency
performance levels that covered products must meet in order to be sold in California. The
Title 20 standards cover a wide range of products, including:

Air Conditioners
Boilers
Clothes Dryers
Clothes Washers
Commercial Ice Makers
Consumer Audio and Video Equipment
Dishwashers
Distribution Transformers
Electric Motors
Exit Signs
Furnaces

Indoor and Outdoor Lighting
Plumbing Fixtures
Pool pumps
Power Supplies
Refrigerators and Freezers
Small Water Heaters
Traffic Signals
Vending Machines
Water-Source Heat Pumps
Wine Chillers

Some of these products are now covered by federal efficiency standards, adopted
after California began regulating their energy performance. According to CEC estimates,
standards enacted in California in 2001 and 2004 will save consumers and businesses $2
billion by 2020. Once the current installed base of covered products is replaced, these
standards will save 5,100 GWh of electricity per year, 1,200 MW of peak demand, and
53 million therms of gas per year (Mahone et. al. 2005).
Arizona, Oregon and Washington: All three states recently adopted new
appliance efficiency standards covering some of the products regulated by California.
The new standards set minimum efficiency levels for commercial ice makers, commercial
clothes washers, pre-rinse spray valves, commercial refrigerators and freezers, exit signs,
large packaged air conditioners (Arizona only), distribution transformers, metal halide
lamp fixtures, power supplies, incandescent reflectors (Oregon and Washington only),
torchieres, traffic signals, and unit heaters.
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E. Research and Development (R&D) and Technology Transfer
A number of states throughout the country support R&D on energy-efficient
technologies and technology transfer. Among western states, noteworthy efforts occur in
California and Washington.
California: The California Energy Commission’s Public Interest Energy Research
(PIER) program invests in R&D to increase the energy efficiency of electric and natural
gas technologies and services in the state.21 Funding is provided through the state’s
electricity public goods charge, and by investor-owned natural gas utilities. The
California Institute for Energy Efficiency (CIEE) supports public-interest energy research
in California, including energy efficiency research. CIEE makes use of R&D expertise at
California’s universities as well as the national laboratories. As of 2004-05, CIEE and the
PIER program were developing a wide range of technologies including natural cooling
systems, high efficiency air conditioners designed for hot, dry climates, new types of
evaporative cooling systems, light emitting diodes (LEDs), and new HVAC and lighting
control devices.
Washington: The Washington State University Energy Program (WSUEP) is a
self-supporting department within the university’s Extension Service. It is funded by the
U.S. DOE, the Bonneville Power Administration, Northwest Energy Efficiency Alliance,
and other sources. Among its activities, the WSUEP provides best practices training for
industries throughout the northwest region and targeted technical assistance to individual
companies. WSUEP also conducts field research and testing on issues such as indoor air
quality and moisture problems in buildings, and supports implementation of the state’s
building energy code through training and consumer education.22
F. Public Sector Initiatives
Arizona: In April 2003, Governor Napolitano signed into law House Bill 2324
which directs state agencies and universities to achieve a 10% reduction in energy use per
unit of floor area by 2008, and a 15% reduction by 2011; purchase cost-effective
ENERGY STAR or Federal Energy Management Program-designated energy-efficient
products; and meet energy conservation standards developed by the Arizona Department
of Commerce’s Energy Office. It is estimated that this policy will reduce energy costs in
state facilities by $90 million during 2004-2015.
California: In December 2004, Governor Schwarzenegger issued a green
buildings Executive Order requiring that all new and renovated state buildings achieve
environmental ratings of LEED™ (Leadership in Energy and Environmental Design
Green Building Rating System) Silver level or higher, setting a goal for all state buildings
to be 20% more efficient by 2015, and encouraging the private sector to do the same.23

21

See http://www.energy.ca.gov/pier/ for details.
See http://www.energy.wsu.edu/ for details.
23
Executive Order S-20-04, December 14, 2004.
22
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Colorado: Colorado adopted legislation in 2001 to facilitate use of energy service
companies (ESCOs) and performance contracting by state agencies. Since then,
considerable progress has been made in using ESCOs to implement energy efficiency
projects in state and local government buildings as well as in public schools. Also,
Governor Owens issued an Executive Order in 2005 calling for new and renovated state
buildings to be built to LEED standards.
Kansas: The Facility Conservation Improvement Program (FCIP) retrofitted
about 50% of all state facilities over five years using a streamlined performance
contracting model. The Program is now starting to benchmark the energy performance of
all public school buildings using the U.S. EPA’s Portfolio Manager System.24
Texas: The Texas LoanSTAR revolving loan program was begun in 1989 by the
Governor's Energy Office. It provides low-interest loans for energy-conserving retrofits
made in state, county and local government buildings and independent school districts.
The program allows qualified borrowers to repay loans through the estimated stream-ofcost savings generated by energy efficiency projects. It can now be used to fund projects
identified by energy service companies as well as leverage other local funds.
The original $98.6 million fund has “revolved” 2.3 times and funded 182 loans
for $227 million, with $152 million in cumulative energy bill savings as of December
2004. Extensive measurement and verification from utility bills and/or sub-metering has
been a program hallmark and served as the basis for many of the procedures found in the
widely used International Performance Measurement and Verification Protocol. Program
administrative fees, design and construction oversight, and reporting are all paid from a
3% annual interest rate on the outstanding loan balances.
G. Tax Credits and Other Financial Incentives
Oregon: Oregon provides residential tax credits for premium efficiency
appliances including dishwashers, clothes washers, and refrigerators; efficient heating
and air conditioning systems, including air conditioners, furnaces, and duct testing and
sealing; and efficient water heating systems. The state also provides businesses tax
credits for retrofits of energy-using equipment that yield a 10% increase in efficiency
except for lighting retrofits which must yield a 25% increase in efficiency; weatherization
of rental units; and new commercial buildings that achieve a U.S. Green Building
Council’s LEED (Leadership in Energy and Environmental Design) rating. The Oregon
tax incentives have been in place for more than two decades, and the Oregon Office of
Energy analyzes and revises the qualification thresholds. The total cost to the state for
these tax credits is about $35 million per year. Energy savings information is not
available.
Arizona: Arizona provides an income tax deduction for the purchase of homes
that are certified to be 50% more energy efficient than the 1995 Model Energy Code.
24

For details, see http://www.energystar.gov/index.cfm?c=evaluate_performance.bus_portfoliomanager.
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Idaho: Idaho provides income tax deductions for home insulation.
Montana: Montana provides tax credits for making new and existing homes more
energy-efficient through weatherization or replacement of heating, cooling, or water
heating systems. The state also provides corporate tax deductions for energy-efficient
space and water heating systems and any income received from royalties related to
patents that encourage energy savings.
Nevada: Legislation adopted in Nevada in 2005 reduces property taxes on new
commercial buildings that are built and certified to at least the LEED silver standard. The
details of this innovative and potentially influential policy were still being worked out as
of October, 2005.
H. Regulatory and Pricing Policies
1. Removing Financial Disincentives for Utility Energy Efficiency Programs
California: California Public Utilities Code Section 739.10, enacted in 2001,
provides that the Commission must “ensure that errors in estimates of demand elasticity
or sales do not result in material over or under collections of the electrical corporation.”
The California Public Utilities Commission now requires the state’s investor-owned
utilities (PG&E, SCE, SCG, and SDG&E) to use modest regular adjustments in electric
and gas rates to break the link between the utilities’ financial health and the amount of
electricity and natural gas sold. This removes significant regulatory barriers to utility
investments in cost-effective energy efficiency improvements, and helps align the
interests of utility shareholders and customers.
Oregon: In June 2001, Northwest Natural Gas Company filed an application to
request Commission approval of a mechanism to ensure the utility is not financially
penalized as a result of energy efficiency efforts. The Public Utility Commission of
Oregon subsequently adopted a settlement agreement establishing a decoupling
mechanism for the natural gas utility.25 The decoupling mechanism prevents the utility’s
net revenues and profits from declining if its DSM programs are successful.
New Mexico: New Mexico enacted legislation in 2005 that directs electric and gas
utilities to implement cost-effective energy efficiency programs. The legislation also
instructs the state utility commission to remove any financial disincentives or barriers that
inhibit utility expenditures for energy efficiency measures.
2. Integration of Energy Efficiency into Resource Planning and Procurement
California: The California PUC requires investor-owned utilities to invest in
energy efficiency as a resource, above and beyond investments through the public goods
charge, whenever it is cheaper than building new power plants. The Energy Action Plan,
endorsed by Governor Schwarzenegger and adopted by the California PUC and the
25

Public Utility Commission of Oregon, Order No. 02-634, 2002.
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California Energy Commission, establishes a “loading order” of preferred energy
resources, placing energy efficiency as the state’s top priority energy resource, followed
by renewable energy generation.26
A revised plan, known as Energy Action Plan II, was adopted in October, 2005. It
reiterates and strengthens California’s commitment to utility energy efficiency programs,
building energy codes, appliance standards, and other policies that will maximize the
realization of cost-effective energy efficiency improvements in the state.27 It also
provides a coordinated implementation strategy for the broad range of energy efficiency
efforts underway in the state.
Pacific Northwest: The Pacific Northwest Electric Power Planning and
Conservation Act of 1980 authorized the four northwest states to form an interstate power
planning agency. This agency develops 20-year regional power plans periodically, with
cost-effective energy efficiency measures incorporated as the highest priority resource
option. The energy efficiency component of the fifth regional power plan was described
in Chapter II.
3. Public Benefits Charges
Arizona, California, Montana, and Oregon have public benefits charges that
collect ratepayer funding for investment in energy efficiency programs as well as other
programs that provide public benefits. The largest public benefits charges for energy
efficiency programs in the West can be found in California, which collects 1.3
mills/kWh, Oregon with 1.26 mills/kWh, and Montana with 0.7 mills/kWh (Kushler,
York, and Witte 2004).
4. Energy Saving Targets
California: The California PUC has established aggressive electricity and natural
gas savings targets, and requires that the utilities meet or exceed these targets in pursuing
all cost-effective energy efficiency.28 The California PUC also requires that the energy
efficiency program savings be measured and verified by independent evaluators.29

26

California Consumer Power and Conservation Financing Authority (CPA), California Energy
Resources Conservation and Development Commission (CEC), and California Public Utilities
Commission (CPUC), Energy Action Plan, adopted May 8, 2003 by CPUC; April 30, 2003 by CEC;
and April 18, 2003 by CPA. Available online at www.energy.ca.gov/energy_action_plan/2003-0508_ACTION_PLAN.PDF; letter from Governor Schwarzenegger to CPUC President Peevey, April 28,
2004.
27
See Energy Action Plan II – Implementation Roadmap for Energy Policies, California Energy
Commission and California Public Utility Commission, October, 2005.
http://www.cpuc.ca.gov/word_pdf/REPORT/50480.doc.
28
CPUC Decision No. 04-09-060.
29
CPUC Decision No. 05-01-055.
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5. Inverted Block Rates (also known as tiered rates)
California: California has inverted block rates for most residential customers,
meaning the cost per kWh increases as electricity consumption increases. At the present
time, basic residential tariffs are split into five tiers, with the highest consumption tier
nearly twice as expensive per kWh as the lowest tier. This provides a strong incentive for
conservation and efficiency investments, complementing other energy efficiency
initiatives such as utility DSM programs and building energy codes.
Utah: Residential customers of Utah Power pay inverted block rates during the
summer. Rates start at 6.9¢ per kWh for up to 400 kWh per month, 7.9¢ per kWh for the
next 600 KWh, and 9.3¢ per kWh for usage over 1,000 kWh per month. This policy
encourages energy efficiency particularly in the use of air conditioning.
Washington: Utilities in Washington including Puget Sound Energy, Avista,
PacifiCorp, and Seattle City Light have inverted block rates, providing an incentive for
conservation and efficiency investments. Puget Sound Energy, for example, charges
residential customers 6.8¢ per kWh for the first 600 kWh per month, and 8.5¢ per kWh
for electricity use in excess of this amount.
I. Regional Cooperation and Market Transformation
Northwest Energy Efficiency Alliance30
The Northwest Energy Efficiency Alliance (NEEA) is a non-profit organization supported by electric
utilities, public benefits administrators, state governments, public interest groups and energy efficiency industry
representatives. These entities work together to make affordable, energy-efficient products and services widely
available in the marketplace in Idaho, Montana, Oregon, and Washington. NEEA was founded to complement

– not replace – the strong tradition of state and local utility energy efficiency efforts in
the region.
Projects: Many of NEEA’s projects are aimed at increasing the supply of and demand for energy efficiency
measures in the region, aiming to remove barriers inhibiting the adoption of efficiency measures in the marketplace.
Projects target residential, commercial, agricultural, and industrial sectors. A number of the

projects also provide information and training.
Energy savings: NEEA estimates its 2004 activities reduced electricity use in the region by 48 average MW
(aMW), i.e., 420 GWh/yr. This is equivalent to about 0.25% of annual electricity use in the four-state region. By

2010, the NEEA and related utility efforts are expected to save the region over 500 aMW,
enough to offset the need to build two new power plants (NEEA 2005).

Program budgets: From

1996 through 2004, $165 million was committed to NEEA by
its funders. Starting in 2005, an additional $20 million a year has been pledged for five
years through 2009.
30

Northwest Energy Efficiency Alliance website, www.nwalliance.org.
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Economics: Savings

to date (not counting savings that will continue to accrue from
the long-term impact of sustained market changes) have cost NEEA between 0.8 and 1.2
cents per kWh, with a mean of 1.0 cent per kWh. These savings are cost-effective
compared to the avoided cost of electricity that would otherwise have been purchased by
utilities, which is on the order of 4 cents per kWh over the long-term. Moreover, the
savings are at the low-end of costs from other types of conservation programs over the
last five to 10 years, which have been about 2.1 cents per kWh according to the
Northwest Power and Conservation Council.31
J. Energy Efficiency as an Air Pollution Control Strategy
Texas: The State Implementation Plan (SIP) for Clean Air Act compliance for
Dallas-Fort Worth includes a number of energy efficiency and renewable energy projects
brought about through the Texas Emissions Reduction Plan of 2001. Senate Bill 5 (SB5)
requires counties surrounding Dallas-Fort Worth to implement all cost-effective energy
efficiency measures with a goal of reducing electric consumption by 5% per year through
2007. Texas developed a methodology and historical generation data base for quantifying
emissions benefits (the Texas Emissions and Energy Calculator, eCalc) with the help of
Texas A&M University’s Energy Systems Laboratory, the Texas Commission on
Environmental Quality, the Texas Public Utilities Commission, and the U.S. EPA.32
Texas estimates the emissions reductions from new and existing efficiency and renewable
energy programs will be as much as 16 tons of NOx per peak ozone day by 2010. Also, it
is anticipated that Texas will include NOx reduction credits from other major energy
efficiency and renewable energy initiatives in future SIPs.
Region-wide: Regional modeling sponsored by the Western Regional Air
Partnership (WRAP) found that a combination of energy efficiency and renewable energy
(EE/RE) measures could yield reductions of 1-2 % in NOx emissions and 10-14% in CO2
emissions by 2018, and up to $7 million in SO2 compliance savings. Five western states
(Arizona, New Mexico, Oregon, Utah and Wyoming) have since submitted regional haze
SIPs that include one or more EE/RE programs as pollution control strategies.
Demonstration of the contribution EE/RE programs make to short- and long-term
emissions reductions and visibility improvements is required by EPA’s regional haze
rule. States that filed SIPs are developing methodologies to estimate and track emissions
reductions from EE/RE programs.

31

NEEA’s low cost of energy savings is due mainly to the large number of very cost-effective CFLs that
the program promoted in recent years.
32
See http://ecalc.tamu.edu/ for details.
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Table IV-1. Summary of Energy Efficiency Policies and Programs in the 18 WGA
States
Utility Energy Efficiency Programs and
Incentives
EE
EE
Public
Program - Program Benefits EE
–
Fund
Goal
Electricity Natural
*
Gas
AK
X

CA

X

CO

X

HI

X

ID

X

Commercial

Appliance
Standards

X

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X

NM

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

ND

X

X

X

X
X

X

X

X

X

X

SD

X

X

X

TX

X

UT

X

WA

X

WY

Tax
Credits/
Deductions

X

NE

OR

Public
Building
Programs

X

X

KS

NV

Residential

X

AZ

MT

Up-to-Date Building
Codes

X

X

X

X

X

X

X

X

X

X

X

X
X

*HI and NV allow for a portion of the requirements under their Renewable Portfolio Standards to be met
by energy efficiency measures.
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V. Analysis of Energy Efficiency Potential
A. Introduction
Two of the central objectives of the Energy Efficiency (EE) Task Force are to: (1)
assess the impacts of current electricity efficiency efforts across the region, and (2) to
assess the feasibility of the energy efficiency goal in the WGA’s 2004 energy resolution.
With support from the U.S. EPA, the Task Force analyzed these issues using a scenariobased approach and an integrated energy model.
Based on our own knowledge as well as consultation with other experts and
available literature, the Energy Efficiency Task Force identified existing commitments to
energy efficiency in the WGA region due to legislation, regulations, codes, standards, or
mandated goals. We also compiled a set of “best practice” policies and programs from
across the region, drawing heavily from our review in Chapter IV. We then considered
the potential energy, economic, and environmental impacts of a “ramp up” to best
practice across all states in the region. This chapter presents our analytical methodology
and the results of this exercise.
B. Analytical Approach
Our analysis of energy efficiency potentials and impacts involves three discrete
steps. First, we define three scenarios for regional energy efficiency: (1) a Reference
scenario based on U.S. Department of Energy (DOE) projections; (2) a Current Activities
scenario reflecting known regional, state and local programs and policies; and (3) a Best
Practices scenario. Second, we establish the cost assumptions and other parameters for
evaluating impacts. Third, we analyze the impacts of the Current Activities and Best
Practices scenarios relative to the Reference scenario, using the U.S. DOE National
Energy Modeling System (NEMS) along with spreadsheet analysis. These steps are
described in the following subsections and in Appendix B.
1. Defining Scenarios
To estimate the impacts of current and potential future energy efficiency policies
and programs in the WGA region, we construct three alternative scenarios for regional
electricity consumption over the period 2005 to 2020. Each scenario is then evaluated in
terms of its impact on electricity supply. The three scenarios are defined as follows:
• Modified EIA Reference Case. The Reference scenario projects electricity
consumption using the key assumptions and drivers of the reference case of the
Energy Information Administration’s Annual Energy Outlook 2005 (AEO 2005) (EIA
2005). In preparing its projections, EIA evaluates “a wide range of current trends and
issues that could have major implications for U.S. energy markets over the 20-year
forecast period. Trends in energy supply and demand are linked with such
unpredictable factors as the performance of the U.S. economy overall, advances in
technologies related to energy production and consumption, annual changes in weather
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patterns, and future public policy decisions.” EIA develops its energy outlook using
the National Energy Modeling System (NEMS), its national energy supply and
demand model. We used NEMS for this analysis.
The primary modifications that we made to the EIA reference case were to include
the estimated energy savings from: (1) the 2005 Federal energy bill and (2) some of
EPA’s ENERGY STAR® programs. The Federal energy bill was passed in August
2005, after EIA had prepared the AEO 2005 reference case. We used estimates
provided by the American Council for an Energy-Efficient Economy for national
electricity savings from the new Energy Act (ACEEE 2005). We interpolated the
values between years and used a feature in NEMS to allocate savings pro-rata to each
region.33 Additionally, discussions with EIA and EPA staff along with review of
NEMS input assumptions and detailed output indicated that the EIA reference case
accounts for many federal energy efficiency programs. However, the Federal
ENERGY STAR programs are not completely represented in the model. EPA staff
provided the expected national energy savings from ENERGY STAR office
equipment and residential electronic devices as an initial estimate of savings from
some of the programs not currently reflected in the NEMS.34 We also adjusted EIA’s
assumptions regarding reserve margins, to incorporate more recent analysis, as
described in Appendix B.
• Current Activities. The Current Activities scenario adjusts the Modified EIA
Reference Case scenario to account for the estimated impacts of ongoing and recently
enacted energy efficiency policies and programs at the state, regional, or utility levels,
in the WGA region. While EIA’s Annual Energy Outlook includes the effects of
energy efficiency policies adopted at the national level, such as Federal appliance
efficiency standards, it does not effectively capture the effects of non-Federal energy
efficiency policies and programs such as state or local building energy codes, or utility
demand-side management (DSM) programs. This statement is based on conversations
with EIA staff as well as a review of the EIA projections. For instance, AEO2005
projects electricity consumption in the Pacific region (Washington, Oregon,
California, Alaska and Hawaii) to grow at an average of 2.2% per year from 2005 to
2020. However, demand projections from the California Energy Commission and the
Northwest Power Planning Council, which cover 95% of Pacific region electricity use,
indicate expected growth of 1.4% to 1.5% per year, after accounting for current state
and local efficiency efforts.
To estimate electricity savings from current or committed policies and programs, we
collected as much information as possible about significant energy efficiency
initiatives in any of the 18 WGA states. While some states have comprehensive
33

It can be argued that the new appliance efficiency standards included in the 2005 Federal energy bill
were enabled by adoption of these standards in California and other states, and thus the energy savings
should continue to be credited to the states. The fact that we are attributing the savings to Federal action is
thus conservative from the viewpoint of assessing energy savings potential at the state level.
34
We are assuming that the energy savings effects from other ENERGY STAR products are captured to a
substantial degree through the utility DSM programs underway or proposed for the region.

38

information on expected electricity savings and expenditures, others have limited data
from which to estimate efficiency savings. In those cases, we use estimates of
expected efficiency program expenditures together with historical data on energy
savings per dollar expended for similar states or programs, or other simple estimation
techniques.
In general, this scenario assumes continued support of current activities in the future.
Unless there is a commitment to program expansion, we assume current policies and
programs remain in place through 2020, and continue to achieve a constant level of
incremental annual electricity savings (equivalent to the last year in currently available
program plans or policy estimates). Table V-1 presents examples of current activities
that have been included in this scenario. Further details on some of these policies and
programs are provided in Chapter IV.
• Best Practices. This scenario assumes that all states in the WGA region adopt and
implement energy efficiency programs and policies similar to today’s best practices
among the 18 states. To develop this set of best practice programs and policies, we
reviewed leading current activities, as outlined in Table V-1 and presented in more
depth in Chapter IV. For each program/policy category – appliance standards, DSM
programs, building energy codes, market transformation programs, and public sector
initiatives – we estimated the electricity savings (as a percentage of total consumption)
associated with the top policies currently underway. We then assumed that other states
and localities could ultimately – after several years of “ramp up” – achieve similar
savings in percentage terms through well-designed and adequately-supported efforts.
Table V-2 summarizes the assumptions used in this scenario. The examples presented
in Chapter IV come from both rapidly and slower growing states, and we believe the
savings values described in Table V-2 are possible in all states.35 Note that for states
that already have a wide array of ambitious programs, such as California, the
electricity savings in the Best Practices scenario are not much greater than the savings
in the Current Activities scenario. However, for most states, a significant gap exists
between what is currently underway and what might be achieved through adoption of
best practice policies and programs.

35

Faster growing states present more opportunities for efficiency improvement in new construction, while
slower growing states have an older building stock that offers substantial energy savings opportunities as
well.
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Table V-1. Examples of Current Activities
Appliance
Standards

DSM Programs

Building Energy
Codes

Market
Transformation

Public Sector

California has been at the forefront of setting appliance standards. In 2004 it
upgraded its state standards to include nearly 25 products, including those for
consumer electronics (reducing stand-by power use), pool pumps, generalservice incandescent lamps, and commercial walk-in coolers and freezers. By
2020, these standards are expected to reduce electricity use by 1.5%, compared
to the reference case.
Arizona, Oregon, and Washington recently enacted minimum energy efficiency
standards on a variety of residential and commercial appliances that are not
covered by federal standards, replicating standards first adopted in California.
The California Public Utilities Commission (CPUC) recently adopted the
nation’s most aggressive goals for electricity DSM programs for 2006-2013 for
the state’s three major investor-owned electric utilities (CPUC 2005). In June
2005, these utilities filed their estimates of expected savings from programs for
2006 to 2008 and these savings exceeded the CPUC goals by an average of 9%
each year. The average expected savings for the three utilities is about 1% of
total load per year, meaning 5% savings after five years of programs, 10% after
10 years, etc.
Many other utilities in the WGA region have DSM programs with a range of
budgets and energy savings levels. Several municipal utilities such as Austin
Energy and Seattle City Light have achieved or expect to achieve energy
savings of about 0.8% of total load.
For building codes, we accounted for states or portions of states that have
upgraded to a recent version of the International Energy Conservation Code
(IECC), specifically a 2000 or later version of the code, or a customized version
of the code which is the case in California. Since the Modified EIA Reference
Case forecast includes minimal efficiency improvements in new homes, we
assume adoption of the code leads to rather substantial energy savings.36
However, we assume somewhat limited code enforcement and compliance with
a savings realization rate of 70% on average.
The Northwest Energy Efficiency Alliance (NEEA) implements a variety of
programs aimed at increasing the efficiency of energy use in the northwest
region (ID, OR, MT, and WA). This regional effort results in savings above and
beyond that provided by utility DSM programs or building energy codes in the
region (NEEA 2005).
Arizona adopted a requirement that state agencies and public universities reduce
their energy consumption per square foot of floor area 10% by 2008 and 15%
by 2011 (relative to levels in 2002). Also, Arizona Governor Napolitano issued
an executive order in 2005 requiring all future state-funded buildings to meet
the Silver Leadership in Energy & Environmental Design (LEED™) standard
(Arizona State Government 2005).
In 1989, Texas established a revolving loan fund known as the LoanStar
program to finance energy efficiency projects in state and local government
buildings, independent school districts, and higher education buildings. The
original $98.6 million fund has provided 182 loans for $227 million, with
cumulative energy bill savings worth $152 million as of December 2004.

36

In particular, we assume adoption of a recent version of the IECC leads to 5% electricity savings on
average in states in colder or moderate climates, and 13% savings in homes in very hot climates (AZ, TX,
and NV). Regarding commercial buildings, we assume adoption of the code leads to 10% electricity
savings in moderate and colder states, and 15% savings in very hot states (Kinney, Geller, and Ruzzin
2003). For California, we used estimates of the electricity savings from building code upgrades adopted in
2001 and 2005 (Mahone, et al. 2005). These savings levels are prior to the adjustment for savings
realization mentioned in Table V.1.
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Table V-2. Assumptions for Best Practices Scenario
Appliance
Standards

DSM Programs

Building Energy
Codes

Market
Transformation

Public Sector

This scenario reflects assumptions that:
• states with no current appliance standards enact appliance standards similar
to those already implemented in several WGA states, leading to annual
energy savings of 0.10% (relative to total electricity consumption) per year
(same level of savings as achieved by California).37
• Washington, Oregon and Arizona maintain current appliance standards until
2009, then expand them to cover the additional appliances included in
California’s standards.
• California deepens or expands its standards as needed to maintain annual
energy savings at the 0.10% level achieved by current standards.38
All electric utilities would aim to achieve 0.9% savings (relative to total
consumption) annually, starting in 2007. Utilities with no current programs start
with a lower goal (0.45%) in 2006. The goal of 0.9% represents a midpoint
between the savings achieved by the best investor-owned utility (IOU)
programs (1% per year) and the best municipal utility programs (0.8% per
year).39 These savings would be maintained through 2020. Since the CPUC
goals for the three major IOUs in California, combined with continuation of
current activities for other utilities, are expected to achieve 0.93% savings per
year, the current activities of DSM programs in California already represent best
practices and no additional savings are expected for this scenario.
This scenario assumes that the International Energy Conservation Code, 2004
version, is adopted in 2007 in all states except California, as California has its
own more stringent standard. It is assumed that state and/or local building
energy codes are upgraded in 2011 (3% improvement) and in 2015 (additional
6% improvement). This scenario also assumes that compliance and enforcement
are improved and that a 90% savings realization rate is achieved. Finally, we
assume that California’s current building energy codes will be upgraded in 2009
(3%), 2013 (6%) and 2017 (3%).
By 2007, this scenario reflects the adoption by all WGA states of market
transformation programs similar to those of the Northwest Energy Efficiency
Alliance. NEEA programs achieve reductions in electricity consumption of
about 0.2% per year (NEEA 2005), and this rate is assumed to apply to all
states. These savings are in addition to those achieved through building energy
codes and utility DSM programs.
It is assumed that all states adopt savings goals for public buildings, along with
supporting financial and technical assistance initiatives, similar to those in place
in Arizona. This scenario thus assumes that public buildings (state and local
government buildings plus K-12 schools and higher education) reduce
electricity use per square foot by 15% in 2020.

37

Some of the California standards were adopted as federal standards in the 2005 federal energy bill. We
have included the savings from the federal standards in the Reference scenario; the savings in the Best
Practice scenario is an estimate of the savings potential if states adopt appliance standards not covered by
federal standards.
38
Once the stock of appliances covered by standards begins to fully “turn over,” the rate of energy savings
reaches a plateau. For the 2001/2004 California standards, this effect starts to be significant around 2017.
Experience suggests that further, economically-beneficial opportunities to strengthen standards or cover
new appliances will appear over time, and thus it is reasonable to assume that energy savings from
standards will continue to occur through 2020.
39
The best practices for IOUs are based on expected savings from 3 large IOUs in California, Pacific Gas
and Electric, Southern California Edison, and San Diego Gas and Electric. Best practices for municipal
utilities are based on Austin Energy and Seattle City Light (see Chapter IV).
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2. Establishing Cost and Other Assumptions
Most assumptions used in this analysis for the electric sector – demand growth,
fuel prices, power plant construction, operation and maintenance costs, transmission,
financing – are drawn directly from the EIA’s 2005 Annual Energy Outlook (see
Appendix B for some of these key assumptions). However, EIA does not provide
estimates of the cost of efficiency programs and policies. For these figures, we looked
directly to experience and estimates from activities within the WGA region. Table V-3
shows the assumptions we used for the cost of saved electricity by policy or program
type, along with the source for these assumptions. These costs reflect the total resource
cost approach, meaning they include the full incremental capital costs of more efficient
technologies plus any program development, implementation, and administration costs.
Table V-3. Cost of Saved Electricity Assumptions, Total Resource Cost Approach
Policy / Program type

cents/kWh
(2005$)

Appliance Standards

1.19

DSM Measures

2.50

Building Energy Codes

4.74

Market Transformation

1.20

Public Sector

4.74

source:
Average cost of appliance standards in Oregon and Washington,
based on results from Appliance Standards Awareness Project
(2005)
Estimate based on Funding and Savings for Energy Efficiency
Programs in Program Years 2000 through 2004 (Rogers,
Messenger, and Bender 2005) and the Fifth Northwest Electric
Power and Conservation Plan (NPPC 2005)
Based on estimate of 7 year pay back, discussions with staff of
Building Codes Assistance Project and Alliance to Save Energy
Total resource cost estimate from Retrospective Assessment of
the Northwest Energy Efficiency Alliance (Violette, Ozog and
Cooney 2003)
Based on estimated 7-year payback from review of
LBNL/NAESCO database (Osborn et al. 2002)

For the net present value calculations, we first estimated annual values of all costs
and benefits. The costs were estimated by multiplying annual electricity savings by the
costs per kWh in Table V-3. For benefits we used annual estimates of avoided fuel costs,
operating and maintenance costs, and transmission and distribution costs (as provided by
NEMS output). We calculated avoided capacity in MW then multiplied by the overnight
capital costs of units (see Appendix B). However, capital costs were then levelized as
annual costs over the lifetime of the power plants, using a 5% real discount rate. These
calculations combined to provide a stream of annual costs and benefits from 2005 to
2020. We then calculated the net present value of these costs and benefits, again using a
5% discount rate.
3. Modeling Impacts
The principal difference among the three scenarios considered is the extent of
future energy efficiency activities, and their resulting impact on electricity supply
requirements. Energy efficiency policies and programs in the Current Activities and Best
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Practice scenarios entail equipment, program, and administrative costs, as just noted.
They will also yield economic benefits as fewer power plants are needed to ensure
reliable electricity supply, as less fuel is purchased and used, and as plant operation and
maintenance costs are lowered. As noted above and described in more detail below, we
use the NEMS model to estimate these impacts.
We begin by calculating electricity consumption for each scenario. Based on the
assumptions described above, we estimate electricity savings from each policy or
program area by state and by year, and then subtract these savings from electricity
consumption in the modified EIA Reference forecast. For building codes, staff at the
Building Codes Assistance Project developed estimates of the energy savings for each
state in the Current Policies and Best Practices scenarios.40
We then use the electric market module of NEMS to simulate how the electric
sector might respond to meet demand in each scenario. NEMS projects the production,
imports, conversion, consumption, and prices of energy, subject to assumptions on
macroeconomic and financial factors, world energy markets, resource availability and
costs, behavioral and technological choice criteria, cost and performance characteristics
of energy technologies, and demographics. It contains, among other attributes, methods
to characterize the evolution of power plant costs over time (including learning effects),
resource supply curves for renewables as well as conventional fuels, and electricity load
shapes. The assumptions and algorithms used in NEMS are continuously and widely
reviewed by leading energy experts and economists across the U.S.41
For each projected year, NEMS seeks to determine the mix of new plant builds
and dispatch that will meet electricity demand at the lowest cost, subject to environmental
constraints. The key results from the model for this analysis are the types of new plants,
the mix of generation, emissions resulting from generation and operations, electricity
prices, and the total costs of the electric system (capital fuel, operating and maintenance,
transmission, and distribution).
NEMS is a national model with regional disaggregation: the demand modules
(e.g., residential, commercial, industrial, and transportation) are disaggregated into the
nine Census divisions, and the Electricity Market Module consists of 15 supply regions
based on the North American Electric Reliability Council (NERC) regions. The WGA
states are subsumed within 6 of the 15 electricity regions.42 To develop results
specifically for the WGA region, we use the NEMS output from six electricity supply
regions, then allocate electricity generation, energy consumption, and emissions to states
based on their shares of electricity consumption in the corresponding NEMS/NERC
40

Personal communication with David Weitz, Building Codes Assistance Project, Providence, Rhode
Island.
41
For a more detailed description of NEMS, see The National Energy Modeling System: An Overview 2003
(EIA 2003) and Appendix B of this report.
42
The regions correspond to National Electricity Reliability Council regions - the WECC (excluding
Canada) is covered by 3 regions in NEMS while MAPP, SPP, and ERCOT are each represented by one
NEMS region. The MAPP and SPP regions also include some states outside the WGA region, and we
adjust the NEMS results accordingly.
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region. We sum the results for each of the 18 states and report them for the WGA region
as a whole. This approach yields relatively accurate estimates of generation resources and
electric sector operations for the full 18-state region.43 We did not attempt to precisely
assign power plants to individual states. Therefore, we do not present state-by-state
results.
C. Results
1. Electricity Use
Table V-4 and Figure V-1 show the electricity consumption levels in each of the
scenarios. In the Reference scenario, electricity sales are projected to grow at a rate of
about 1.9% per year, rising from 1,013 TWh in 2003 to 1,385 TWh in 2020. In the
Current Activities scenario, electricity demand growth is reduced to 1.3% per year on
average during 2003-2020. Adopting best practice efficiency policies and programs
throughout the region could lower electricity demand growth to only 0.5% per year on
average during 2003-2020. In other words, the efficiency activities embodied in the Best
Practices scenario (in addition to those in Current Activities scenario) could offset
approximately three-quarters of the region’s potential growth in electricity sales during
2003-2020.
Figure V-1. Electricity Sales in WGA States, By Scenario
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Table V-4 shows that by 2020, electricity sales in the Current Activities scenario
are 9% lower than in the Reference scenario. Under the Best Practices scenario,
electricity sales in 2020 are 20% lower than in the Reference scenario. Thus, this analysis
suggests it is possible to achieve the WGA goal of increasing the efficiency of energy use
by 20% by 2020, defined as a 20% or greater reduction in projected electricity use in
2020. Saving 278 TWh in 2020, as is accomplished by the Best Practices scenario, is
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Four of the six NEMS electricity supply regions, representing 80-90% of total WGA electricity loads, are
fully within the WGA boundaries.
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equivalent to the average electricity consumption of about 28 million households44 or the
amount of electricity delivered by 100 large baseload power plants.45
Table V-4. Electricity Sales by Scenario (TWh)
Reference
Current Activities
% change from reference case
Best Practices
% change from reference case

2003
1013

2010
1171
1126
-4%
1084
-7%

2015
1273
1188
-7%
1094
-14%

2020
1385
1258
-9%
1107
-20%

We did not analyze the potential reduction in peak electricity demand from the
high efficiency scenarios because the NEMS model does not provide this capability.
However, we note that energy efficiency efforts such as utility DSM programs or
building energy codes often emphasize measures that reduce peak load such as those
aimed at increasing air conditioning efficiency and/or reducing air conditioning load.
Therefore, it is likely that the peak demand reduction will be greater than the electricity
savings in percentage terms, in both the Current Activities and Best Practices scenarios.
Table V-5 and V-6 show electricity savings in the Current Activities and Best
Practices scenarios by program and policy type. In both scenarios, DSM programs
contribute about half of overall savings, reducing consumption in 2020 by close to 6%
assuming Current Activities and by 12% with Best Practices. As they are already
implemented widely in the WGA region (but not accounted for in the NEMS Reference
scenario), energy-saving buildings codes also provide significant savings in both
scenarios, reducing consumption by over 2% for Current Activities and nearly 4% for
Best Practices.
Table V-5. Electricity Savings in Current Activities Scenario,
Relative to Reference Scenario (TWh)
Program / Policy type
Appliance Standards
DSM Programs
Building Energy Codes
Market Transformation
Public Sector
Total

2005
1
4
1
0
0
6

2010
3
26
11
2
2
45

2015
5
50
22
4
4
85

2020
6
76
33
6
7
128

2010
0.3%
2.2%
0.9%
0.2%
0.2%
3.8%

2020
0.4%
5.5%
2.4%
0.4%
0.5%
9.2%
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Based on average household consumption of 10,000 kWh per year. Note that the electricity savings are
from all sectors, not just the residential.
45
Based on 400 MW plants running at an 85% capacity factor, and delivering electricity with 7%
transmission and distribution losses.
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Table V-6. Electricity Savings in Best Practices Scenario,
Relative to Reference Scenario (TWh)
Program / Policy type
Appliance Standards
DSM Programs
Building Energy Codes
Market Transformation
Public Sector
Total

2005
1
4
1
0
0
6

2010
7
52
16
10
3
87

2015
13
105
34
22
5
179

2020
20
162
54
34
8
278

2010
0.6%
4.4%
1.4%
0.9%
0.2%
7.4%

2020
1.4%
11.7%
3.9%
2.5%
0.6%
20.1%

In contrast, appliance standards and market transformation policies provide more
limited savings in the Current Activities scenario, in large part because they are less
widely implemented today. Currently only four of the 18 WGA states have adopted
appliance standards, and the principal market transformation activities occur in the
Pacific Northwest. Savings from appliance standards due to current state activities are
also limited due to our representation of the Federal Energy Bill 2005. Since the savings
from the appliances covered by the new Federal standards have been included in the
reference case, we have avoided double-counting by excluding estimated savings from
appliances covered by both state and Federal standards.46
The Best Practices scenario assumes that the best existing policies are adopted
throughout the WGA region, and as a result, appliance standards and market
transformation provide a much more significant contribution to electricity savings. We
estimate that widespread adoption of new state appliance standards could reduce regional
electricity consumption by 1.4% by 2020, while regional market transformation could
reduce consumption by 2.5%.
Programs to promote energy conservation in public buildings are being
implemented to some degree in almost all WGA states, but these programs could be
strengthened in many cases. The overall savings potential from these programs is
relatively low – limited by the fraction of public buildings compared to the full building
stock – however they are commonly pursued as a means to demonstrate leadership and
provide positive spillover benefits to private buildings.
Each state differs in its contributions to overall electricity savings. By virtue of its
large electricity loads and the extent of its efficiency programs and policies, California
provides nearly half of the overall electricity savings (62 TWh) in the Current Activities
in 2020. In fact, California’s electricity savings under the Best Practices scenario for
2020 is not much higher (72 TWh), owing to its already aggressive efficiency efforts. In
contrast, Texas provides about one-fifth of the savings in the Current Activities scenario,
and with a larger untapped efficiency resource, is the largest source of additional
electricity savings in the Best Practices scenario, providing 31% of the total 2020
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We estimated that the state appliance standards in Arizona, California, Oregon and Washington would
have reduced electricity consumption by about 38 TWh in 2020, relative to a reference case without the
2005 federal energy bill.
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savings. Owing largely to their smaller levels of state electricity use, no other state
contributes more than 10% overall savings in each scenario.
2. Supply Requirements
Currently 70% of the electricity generation for the WGA states is from fossil fuels
(coal, natural gas and oil), with nuclear power accounting for about 11%, hydroelectricity for 16%, and non-hydro renewables for 3%. Although many states have
policies to promote non-hydro renewables, the modified EIA Reference scenario projects
that non-hydro renewable resources increase to only 4% of total electricity generation in
2020.47
Figure V-2 Electricity Generation Sources, Current (2003) and Projected (2020),
by Scenario (TWh)
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With no new large hydro or nuclear power plants expected over the next fifteen
years, EIA projects that coal and natural gas plants will provide the vast majority of new
generation. The Reference scenario suggests that fossil fuel plants will increase their
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Results by specific capacity type are subject to considerable uncertainty, namely because of the many
factors that will affect future choices of technology and fuel type, and because results are highly dependent
on models and assumptions such as relative fuel prices. In addition, in the case of non-hydro renewables,
NEMS is not necessarily up-to-date with respect to the impacts of Renewable Portfolio Standards and other
state and local incentives, and thus the results for renewable generation should not be viewed too precisely.
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contribution to 74% of total generation in 2020. In this scenario, which embodies EIA’s
projections for coal and gas prices, two-thirds of new generation will be gas-fired through
2010; thereafter, two-thirds of new generation is projected to be coal-fired as the
increasing price of natural gas leads to more reliance on coal-fired plants. Figure V-2
shows the mix of electricity generation in 2003 and 2020, by scenario.
As illustrated in Figures V-3 and V-4 for the Current Activities and Best Practices
scenarios, respectively, NEMS modeling suggests that energy efficiency policies and
programs will likely avoid electricity generation in a similar pattern – largely displacing
gas-fired power in early years, and increasingly displacing coal-fired power during the
2010-2020 period. A small amount of non-hydro renewable energy generation is avoided
in the Current Activities and Best Practices scenarios because state Renewable Portfolio
Standards would apply to a lower amount of total electricity sales.
Figure V-3. Avoided Generation By Source, 2005-2020, Current Activities Scenario
300
250

Non-hydro
renewables
Natural Gas

TWh

200
Petroleum
150
Coal
100
50
0
2005

2010

2015

2020

48

Figure V-4. Avoided Generation By Source, 2005-2020, Best Practices Scenario
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Table V-7 presents the new generating capacity projected for the WGA states for
the three scenarios. Relatively few changes occur by 2010 because in the short-run most
of the impacts of increased energy efficiency will be less generation from existing power
plants, rather than avoiding new power plants. The exception are combustion turbines –
about 3GW of new capacity are avoided by 2010 – because this type of power plant has a
short lead time and relatively low capital cost, meaning construction levels can be
influenced by short term changes in total electricity consumption. By 2020, the results
show substantial reductions in construction of both coal and natural gas combined-cycle
power plants in the Best Practices scenario. Overall, the modeling indicates 48,000 MW
of avoided new generating capacity in moving from the Reference to the Best Practices
scenario.
Table V-7. New Electric Power Plant Additions for WGA States
(cumulative GW from 2004)
2010

Coal Steam
Combined Cycle
Combustion Turbine/Diesel
Non-hydro Renewables
Total Capacity

WGA
Reference
Case
1
12
6
2
21

Current
Activities
1
11
6
2
19

2020
Best
Practices
1
11
3
2
16

WGA
Reference
Case
22
31
19
4
76

Current
Activities
13
26
12
3
54

Best
Practices
6
13
6
2
28

3. Price and Cost Impacts
Under the Reference scenario, average electricity prices (in real dollars) for the
WGA states decline from 2005 through 2012 and then begin to rise again, though
remaining below 2005 levels through 2020. This overall decline is in large part a product
of EIA’s assumptions and modeling, which suggest that upward pressures from rising
natural gas prices will be countered by expected declines on power plant capital costs and
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California’s reduced reliance on long-term contracts, particularly in the near-term. With
wind generation becoming cost competitive with natural gas in many areas, increased
renewable generation due to state policies is projected to lead to little increase in
electricity prices.
Figure V-5 illustrates the impact of the energy efficiency policies and programs
on electricity prices. Overall, the policies and programs have relatively little impact of
electricity on average electricity prices across the region. Average electricity prices in the
Current Activities and Best Practices scenarios vary from the Reference scenario by no
more than 0.25 cents per kWh in any given year, and in most years the differences are
less than 0.1 cent per kWh.
Figure V-5. Electricity Prices, By Scenario
9.0

Current Activities
Best Practices

cents/kWh (2005$)

8.5

Reference case
8.0

7.5

7.0

6.5
2000

2005

2010

2015

2020

The electricity prices include cost recovery of DSM and market transformation
policies. We assume that 50% of the costs of DSM programs and 100% of the costs of
market transformation policies will be recovered through increases in rates – these
amounts increase electricity prices in 2020 by less than 0.1 cents/kWh in the Current
Activities scenario and by 0.2 cents/kWh in the Best Practices scenario. The remaining
costs for energy efficiency measures, which we assumed are paid by the individual
households and businesses that adopt the measures, are included in the broader economic
analysis described below.
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Table V-8. Annual Electricity Bill Impacts of Current Activities and Best Practices
Scenarios (Billion 2005 dollars)
2010

Residential
% change from reference
Commercial
% change from reference
Industrial
% change from reference
Total
% change from reference

WGA
Reference
Case
$34
$32
$17
$84

Current
Activities
$33
-4%
$30
-6%
$17
-2%
$80
-4%

2020
Best
Practices
$31
-9%
$29
-11%
$17
-3%
$77
-8%

WGA
Reference
Case
$39
$40
$19
$99

Current
Activities
$35
-11%
$35
-14%
$19
-4%
$88
-11%

Best
Practices
$30
-24%
$29
-29%
$18
-9%
$76
-23%

In contrast to the very small impact on electricity prices, energy efficiency
policies and programs can have a significant impact on the overall electricity bills paid by
consumers of all types. Table V-8 shows the total electricity bill (cost) in 2010 and 2020
for each scenario. The bill reductions are roughly proportional to the electricity savings.
In 2020, the Current Activities scenario average electricity bills are 11% lower than in the
Reference Case, and in the Best Practices scenario bills are about 23% lower. By 2020,
best practice energy efficiency policies and programs could provide residential customers
across the 18 states with $9 billion in energy bill savings, commercial customers with $11
billion, and industrial customers with $1 billion.
Table V-9 shows the overall net economic impacts, using a total resource cost and
net present value approach. Costs include the incremental capital costs of more efficient
technologies plus the program development, implementation and administration costs.
Benefits are the avoided costs due to lower electricity generation – decreased costs of
building and operating power plants and reductions in transmission and distribution costs.
The results show that the benefits of the energy efficiency policies and programs exceed
costs by a factor of 2.4 or 2.5, depending on the scenario. The total net economic benefits
are $27 billion in the Current Activities scenario and $53 billion in the Best Practices
scenario. Once again, this is the cumulative net present value of benefits minus costs
from 2005 to 2020. Most of the benefits are due to decreased fuel purchases by utilities
and avoided investment in the transmission and distribution grid.

51

Table V-9. Cumulative Economic Impacts of Current Activities and Best Practices
Scenarios, 2005-2020 (Billion 2005$)

Net economic benefits
1
Costs
Benefits (Avoided costs)
generation investment
fuel
operating and maintenance
trans. and distribution investment
Benefit-Cost Ratio

Current
Best
Activities Practice
$27
$53
$19
$35
$46
$87
$7
$13
$13
$27
$10
$5
$21
$37
2.4
2.5

In fact, these results probably underestimate the net economic benefits of the
energy efficiency measures for a number of reasons. First, adopting energy efficiency
best practices in western states would have a positive impact outside the region.
Downward pressure on natural gas prices in particular should spillover to nearby states,
providing some energy bill savings to consumers east of the WGA region. We have not
accounted for these potentially substantial (i.e., multi-billion dollar) benefits in the
analysis presented here.
Second, the economic analysis is based on EIA’s projected natural gas prices as of
December 2004. At that time, EIA projected prices to decrease in the early years of the
forecast “as drilling levels increase, new production capacity comes on line, and LNG
imports increase in response to current high prices” (EIA 2005). EIA then projected
increasing prices through 2020, but with wellhead prices remaining under $5 per
thousand cubic feet (2005$). However, EIA’s most recent short term forecast (September
2005) projects only minor (3%) reductions in the short run, compared with a 12% decline
in the EIA AEO2005 reference case for 2005-2006. In fact, natural gas prices were over
$10 per thousand cubic feet as of October 2005 in the wake of hurricanes Katrina and
Rita, and are expected to remain relatively high due to very tight demand-supply
conditions. If natural gas prices remain high and exceed the AEO2005 projections,
energy efficiency improvements will result in greater economic benefits than estimated in
this analysis.
4. Environmental Impacts
As reported above, active pursuit of energy efficiency opportunities could lead to
significant overall cost savings. In addition, the modeling suggests that these energy
efficiency gains could result in some environmental benefits as well. As shown in Table
V-10, several types of power plants emissions are expected to decline in the Current
Activities and Best Practices scenarios, relative to emissions levels in the Reference
scenario. Carbon dioxide (CO2) emissions decline the most, roughly proportional to
electricity savings. Nitrogen oxide (NOX) and mercury emissions decline less
significantly, and sulfur dioxide (SO2) emissions remain constant, looking across the
scenarios. SO2 emissions are subject to an overall emissions cap, as established in the
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Clean Air Act, and power plant owners will attempt to meet the cap at lowest cost. So
while greater end-use energy efficiency may mean less need for SO2 emissions reductions
by power plants, it does not necessarily lead to a reduction in overall SO2 emissions.
Table V-10. CO2, SO2, NOx and Mercury Emissions from Power Plants (annual)
2010

CO2 emissions
% change from reference case
SO2 emissions
% change from reference case
NOx emissions
% change from reference case
Mercury
% change from reference case

million metric tons

WGA
Reference
Case
663

thousand tons

843

thousand tons

901

tons

10.72

Current
Activities
645
-3%
843
0%
893
-1%
10.72
0%

2020
Best
Practices
632
-5%
843
0%
887
-2%
10.65
-1%

WGA
Reference
Case
802
839
970
10.97

Current
Activities
729
-9%
839
0%
932
-4%
11.00
0%

Best
Practices
664
-17%
839
0%
905
-7%
10.83
-1%

Electricity efficiency measures also result in a reduction in water consumption.
Appliance standards, DSM programs, and other policies lead to more purchase and use of
resource-efficient clothes washers, low-flow water spray valves used in commercial
kitchens, and other appliances that reduce both water consumption and energy use. In
addition, less water would be consumed for power plant cooling if fewer new power
plants are needed and less electricity is generated. As shown in Table V-11, we estimate
that the Best Practices scenario would save a total of 260 billion gallons of water per year
by 2020, equivalent to the water consumption of approximately 1.4 million households.48
Total water savings during 2005-2020 in this scenario would equal about 1.8 trillion
gallons.
Table V-11. Water Savings Relative to the Reference Scenario
(billion gallons per year)

Total
Demand-side measures
Power plants

2010

2020

Current
Best
Activities Practice
20
49
5
18
14
31

Current
Best
Activities Practice
87
260
17
119
70
141

D. Conclusion
The combination of: (a) current state and utility energy efficiency policies and
programs, and (b) widespread adoption of “best practice” policies and programs could cut
otherwise projected load growth in the western states by about three-quarters during
2003-2020. These efforts would reduce electricity consumption in 2020 by 20% relative
to a scenario where both current state and utility activities and best practices are excluded
(i.e., the Reference scenario). The absolute electricity savings in 2020 are equivalent to
the electricity supply of 100 baseload power plants. Realizing this level of electricity
48

Based on average annual water consumption of 183,000 gallons per household per year (SWEEP 2002).

53

savings would enable western states to avoid constructing new power plants that are
especially controversial due to their adverse impacts on communities, air quality,
visibility, and/or water resources.
Thus we conclude it is possible to achieve the energy efficiency goal enunciated
in the WGA Clean and Diversified Energy Resolution, namely realizing 20% electricity
savings by 2020. Moreover, even greater savings may be possible through adoption of
other strategies not included in our Best Practices scenario, such as expanded R&D,
technology transfer, and pricing initiatives.
Implementing best practice energy efficiency policies and programs would
provide substantial economic benefits for households and businesses in western states. By
2020, these efforts could lower electricity bills in aggregate by 23%. Furthermore, the
Best Practices scenario would yield $53 billion in net economic benefits during 20052020 on a net present value basis. The benefits are mostly in the form of avoided fuel
purchases by utilities and avoided investment in generation, transmission, and
distribution infrastructure.
Implementing best practice energy efficiency policies and programs would also
reduce air pollutant emissions. Carbon dioxide (CO2) emissions would decline the most
(17% by 2020) since CO2 is not currently controlled. In addition, NOx emissions by
power plants would decline a moderate amount (7% by 2020) in the Best Practices
scenario, relative to the Reference Scenario.
In addition, energy efficiency best practices would result in water savings from
both increased use of energy and water saving devices in homes and businesses, and less
operation of steam-based power plants. We estimate that the Best Practices scenario
would save 260 billion gallons of water per year by 2020 relative to water use in the
Reference scenario, equivalent to the annual water use of about 1.4 million households.
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VI. Energy Efficiency Policy Recommendations
This chapter presents the policy recommendations of the Energy Efficiency Task
Force. The recommendations are based on our review of best practice policies and
programs in the region as well as “what it will take” to achieve the energy efficiency goal
in the 2004 WGA energy resolution. We believe that all western states will benefit
economically, socially, and environmentally from adopting these recommended policies.
However, the priorities and the details concerning policy and program design would no
doubt depend on the characteristics and preferences of individual states.
Our recommendations are divided into two categories: (1) state-level initiatives,
and (2) regional initiatives. While most of our recommendations pertain to actions that
states can take on their own, we believe there are some important opportunities for
advancing more efficient use of energy in a coordinated way throughout the region. Our
specific recommendations are highlighted in bold type below.
A. State-Level Initiatives
1. Electric Utility Demand-Side Management (DSM) Programs
Leading electric utilities in the country are investing 2-3% of their revenues on
DSM programs. These programs in turn save the equivalent of around 0.8-1% of
electricity sales each year. This means that these programs cut electricity use
approximately 3.5-5% after five years of effort, 8-10% after ten years, etc. As described
in Chapter IV, a number of western utilities including Austin Energy, Pacific Gas &
Electric Company, PacifiCorp (Utah Power), Puget Sound Energy, San Diego Gas &
Electric Co., Seattle City Light, and Southern California Edison are in this category.
The leading utilities are implementing energy efficiency programs for all types of
customers and are targeting new construction, equipment replacement, retrofit, and
systems improvements including electrical systems in industrial facilities. Successful
programs for industrial customers include customer participation in program design,
active outreach, flexibility in program participation including an option for “selfdirection” of DSM program payments, and thorough monitoring and reporting.
Most western electric utilities are not implementing well-funded, comprehensive
energy efficiency and load management programs. It is clear that much more could be
done to stimulate the adoption of cost-effective energy efficiency measures in western
states. Expanding utility DSM programs would provide economic benefits to customers,
help the utilities reduce growth in peak power demand, reduce water consumption for
electricity generation, and provide environmental benefits from less fossil fuel
consumption by power plants.
DSM programs typically save electricity at a total cost of $0.02-0.03/kWh (utility
plus participant costs), meaning that improving end-use efficiency is the least expensive
electricity resource. Expressed differently, these programs have a benefit-cost ratio of two
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to three (Kushler, York and Witte 2004; NPCC 2005). Also, many DSM programs reduce
peak power demand more than they reduce electricity consumption in percentage terms,
meaning the programs also improve the load factor for the utility system and improve
system reliability.
With adequate measurement and verification, increasing the efficiency of
electricity use is also a very reliable and flexible energy resource. We recommend that
all western states require utilities to integrate cost-effective energy efficiency options
into resource planning and procurement decisions and pursue energy efficiency
whenever it is the least cost resource option. Electricity distribution companies in
western states should dedicate at least 2% of revenues to ratepayer-funded energy
efficiency programs, assuming that doing so is cost-effective. These programs are most
commonly implemented by utilities, but some states such as Oregon prefer to have the
programs implemented by a third party. Funding can be provided either through utility
rates, a tariff rider, or separate surcharge commonly known as “public benefits fund.”
In addition to ensuring adequate investment levels and measurement and
verification processes, the western states should establish minimum energy savings
requirements or targets, either separately or in combination with renewable energy
requirements or targets. In effect this is the policy in Texas where utilities are required
to save at least 10% of projected annual load growth through their DSM programs. Also,
California has established electricity savings goals for its utilities in order to reduce
electricity demand growth by over 50%. We recommend setting a goal of saving 3-5%
of projected electricity sales in 2010 through DSM programs, as long as this is costeffective. We further recommend setting a goal of saving 10-15% of projected sales
from DSM programs by 2020.49 This level of savings is consistent with assumed
savings from DSM programs in the Best Practices scenario in Chapter V.
In order to stimulate well-funded and effective electric utility energy efficiency
programs, it is important to remove financial disincentives that utilities have towards
promoting less electricity use by their customers. In this regard, we recommend
decoupling of electricity sales and revenues so that reduced electricity sales do not
adversely affect utility revenues and fixed cost recovery, in combination with the
creation of performance incentives that reward utilities for implementing effective
DSM programs. These policies have already been adopted in California, Oregon, and
other non-western states (Kushler, York and Witte 2004).
As part of DSM program implementation, states should require utilities (or
alternative DSM program implementers) to undertake thorough energy savings
monitoring and verification, and program cost effectiveness analysis. In particular,
utilities should evaluate the net impacts of their programs taking into account both “free
riders” and “free drivers” (spillover effect). There are well-established procedures such as
the International Performance Measurement and Verification Protocol (IPMVP) and the
California Evaluation Framework that states and utilities can use to evaluate energy
49

To be clear, these recommended savings goals are from cumulative energy efficiency programs starting
in 2006.
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savings.50 These functions can be carried out at reasonable cost, without compromising
program cost-effectiveness.
2. Gas Utility Demand-Side Management (DSM) Programs
Natural gas prices are high and rising in western states. According to the federal
Energy Information Administration, the average residential retail gas price ranged from
about $10-17 per million Btu in western states during early summer, 2005. Commercial
sector gas prices ranged from about $7-10 per million Btu. Consumers are now paying
twice as much for natural gas as compared to a few years ago, and gas prices could be
even higher this coming winter.
There is considerable potential to increase the efficiency of natural gas use and do
so cost-effectively at today’s natural gas prices. A gas energy efficiency potential study
completed in Utah showed that well-funded and comprehensive gas DSM programs
operated for ten years (2004-2013) could reduce gas use in residential and commercial
buildings by 20 percent at the end of this period. Furthermore, the study showed that
realizing this gas savings would provide over $1.5 billion in net economic benefits to
consumers and businesses in Utah (GDS Associates 2004).
As noted in Chapter IV, some natural gas distribution utilities in western states,
such as Southern California Gas Co. and Northwest Natural Gas, sponsor gas
conservation programs for their customers. Other gas utilities, such as Southwest Gas
Corp. and Public Service of New Mexico, have proposed implementing natural gas
conservation programs. These programs include consumer education, marketing, and
financial incentives. California recently established minimum gas savings requirements
for its utilities, with targeted annual savings increasing significantly during 2005-2010.
However, in general, natural gas energy efficiency programs are much less common than
electricity efficiency programs.
We recommend that all western states encourage or require gas utilities to
integrate energy efficiency resources into their resource planning and procurement
decisions and pursue energy efficiency whenever it is the lowest cost resource option.
All western states should establish ratepayer-funded natural gas energy efficiency
programs. These programs are most commonly implemented by utilities, but as is the
case with electricity some states prefer to have the programs implemented by a third
party. Funding can be provided through either utility rates, a tariff rider, or a separate
surcharge commonly known as a “public benefits charge.” We recommend that gas
utilities invest at least 1.5-2% of their revenues in energy efficiency programs, and
strive to save the equivalent of 0.5-1.0% of gas consumption per year, as long as this
is cost-effective. These metrics are typical of “best practice” natural gas energy efficiency
programs nationwide.
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The IPMVP is available online at www.ipmvp.org. The California Evaluation Framework is available
online at www.calmac.org.
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In order to stimulate well-funded and effective gas utility energy efficiency
programs, it is critical to remove financial disincentives that utilities have towards
promoting less gas consumption by their customers. In this regard, we recommend
decoupling of gas utility sales and revenues along with creating performance
incentives that reward utilities for implementing effective gas DSM programs. These
policies were recently endorsed by the American Gas Association and Natural Resources
Defense Council.51 In summary, both gas and electric utilities should be rewarded (and
not penalized) if they implement effective energy efficiency programs for their
customers.
3. Building Energy Codes
Building energy codes specify minimum energy efficiency requirements for new
buildings or existing buildings undergoing a major renovation. The eighteen WGA states
have differing approaches to building codes: some have mandatory statewide codes with
regular upgrade cycles, others are "home rule" states that leave codes up to local
jurisdictions.52 Building codes in the region range from California's totally homegrown
Title 24 (with the latest version taking effect in October 2005), to states or cities that have
adopted a relatively recent version of the model energy code (the 2003 or 2004 IECC), to
states that have outdated codes. They also differ with respect to support for energy code
development and education, and achieve different levels of compliance.
Upgrading the energy efficiency of new homes and commercial buildings is very cost
effective. A recent study estimated that upgrading the energy efficiency of a typical new home in
order to comply with the model energy code in Nevada would cost about $1,500 on average but
would result in about $400 in annual energy bill savings, meaning a simple payback of less than four
years. Likewise, this study estimated that upgrading the energy efficiency of commercial buildings to
comply with the code would cost about $1.60 per square foot but would result in about $0.68 per
square foot of energy bill savings per year, meaning a simple payback of about 2.4 years (Geller,
Mitchell, and Schlegel 2005).

Well-designed, energy-efficient buildings provide a number of benefits besides energy bill
savings. These non-energy benefits include greater comfort, residents that are more satisfied with
their new homes, workers in commercial buildings that are more productive, fewer health problems
due to indoor air pollutants or mold build-up, and less litigation over building defects (Skumatz and
Dickerson 1998; Hall and Roth 2003). Research currently underway at the Harvard School of Public
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Environmental Group Teams with Natural Gas Utilities to Promote Innovative State Approach to Energy
Efficiency. Joint Statement of the American Gas Association and Natural Resources Defense Council, July
12, 2004.
http://www.aga.org/Template.cfm?Section=AGA_News1&template=/ContentManagement/ContentDisplay
.cfm&ContentID=14370
52
Home rule states include Arizona, Colorado, and Texas. Texas passed legislation requiring local
governments to follow a single statewide building energy code.
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Health is documenting the link between adoption of the latest building energy codes and improved
public health due to reduced emissions from power plants.53

Training and assisting architects, builders, contractors, and code officials is critical to the
successful implementation of new building codes. Studies show that such efforts can significantly
improve code compliance (Kinney, Geller, and Ruzzin 2003). Training and technical assistance
should be provided in a variety of areas including integrated building design, proper sizing and
installation of HVAC systems, proper air tightness and insulation procedures, and use of other stateof-the-art technologies.

We recommend that western states take the following actions in order to
realize the energy savings and other benefits offered by state-of-the-art building
energy codes:
•

•
•
•

•

For states with outdated (pre-2003) energy codes, adopt the 2004 International
Energy Conservation Code. Also, consider adopting innovative features of
California’s latest Title 24 building energy codes, such as lighting efficiency
requirements in new homes.
All states should update their energy codes regularly. A three-year cycle could
be timed to coincide with release of the national model codes.
In home rule states, either establish a statewide mandatory code or strongly
encourage local jurisdictions to adopt and maintain state-of-the-art codes.
Implement code training and technical assistance for architects, builders, and
local code inspectors. If these support activities are sustained over time, builders,
designers, and code officials can become allies rather than opponents of state-ofthe-art building codes. Federal funding for this purpose may be available in the
future through a provision in the Energy Policy Act of 2005.
Establish a "reach code" for state-owned buildings to demonstrate the feasibility
of not only achieving the minimum code requirements but exceeding them. This
will encourage the use of advanced energy efficiency products and designs, and
will also reward the states with the inherent benefits of more efficient buildings.

Taking these actions would lead to a high level of energy efficiency in new homes
and new commercial buildings, consistent with the assumptions and level of energy
savings in the Best Practices scenario in Chapter V. In addition, we recommend that
western states establish a regional building code collaborative, as explained further in
Part B below.
4. Appliance Efficiency Standards

53

For more information on this research, see
http://www.naima.org/pages/resources/library/pdf/NAIMA036.PDF.
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The Federal government has adopted minimum energy efficiency standards on a wide range
of products including refrigerators, clothes washers, air conditioners, furnaces, water heaters,
fluorescent lamps and ballasts, HVAC equipment used in commercial buildings, and motors. But the
U.S. Department of Energy is many years behind schedule in its review of existing standards. States
are preempted from adopting efficiency standards on products already regulated by the Federal
government, but states can adopt efficiency standards on products not covered by the national
standards.

Because of this situation, California adopted state standards on 26 products in 2001 and
2004 (see Chapter IV for details). The products include distribution transformers, commercial
packaged air conditioning equipment, commercial refrigerators and freezers, commercial clothes
washers, icemakers, exit signs, torchiere light fixtures, and traffic signals.54 Other states including
Arizona, Oregon, and Washington have copied some of the state appliance efficiency standards
adopted by California. These standards are very cost-effective; the energy bill savings pay back any
extra first cost in two years or less in most cases (Nadel et al. 2005).

The Energy Policy Act of 2005 includes efficiency standards pioneered by California on 15
different products. We recommend that California continue to adopt minimum efficiency
standards on products not covered by the Federal standards. In addition, we urge other
western states to replicate standards first adopted by California, as long as they are costeffective and not included in Federal standards. In general, there is little or no opposition to
such action, as long as the standards are entirely consistent among states.

5. Public Sector Initiatives
Every western state has taken some action to reduce energy waste in the public sector.
Chapter IV summarizes some of the more innovative and successful actions including energy savings
requirements for state agencies adopted by Arizona, energy efficiency requirements and goals in
California, a successful building retrofit program in Kansas, and a revolving loan fund and retrofit
program implemented in Texas. In addition, a number of western states have adopted ENERGY
STAR® product procurement requirements.

National policy has established energy savings requirements for Federal agencies and a wide
range of energy efficiency initiatives to back them up. The 2005 Federal Energy Act includes new
requirements, namely a 2% per year reduction in energy use per square foot in federal buildings
during 2006-2015. Western states should follow the lead of the Federal government in this area. We
recommend that all western states adopt “best practices” in public sector energy
management including:
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California has the authority to establish and the capability to evaluate appliance efficiency standards
through activities of the California Energy Commission. For a summary of the new standards adopted in
California, see http://www.energy.ca.gov/releases/2004_releases/2004-12-15_appliances.html.
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•
•
•
•
•

Establish goals for reducing energy intensity by 2% per year or greater in state buildings,
track progress towards the goals using a benchmarking system such as the U.S. EPA’s
Portfolio Manager, and encourage local governments to set similar goals;
Provide financial and technical assistance for implementation of energy savings projects
in existing buildings and facilities;
Use energy service companies (ESCOs) and performance contracting to implement
efficiency projects without public sector capital investment;
Construct new buildings that are exemplary and surpass minimum energy code
requirements by a wide margin; and
Purchase only ENERGY STAR-labeled equipment in categories where such products
are designated.

Adopting these policies should lead to widespread energy efficiency
improvements in public buildings, and at least the level of energy savings assumed in the
Best Practices scenario in Chapter V.
6. Financial Incentives
There is relatively limited experience with state-funded financial incentives for
energy efficiency measures in western states.55 As noted in Chapter IV, the most
extensive incentives are tax credits that the state of Oregon provides for both individuals
and businesses that purchase energy efficiency measures. Arizona, Idaho, and Montana
have more limited state tax incentives, while the Energy Policy Act of 2005 includes
federal tax credits for a variety of residential energy efficiency measures as well as highly
efficient new homes and new commercial buildings.
We recommend that other western states consider providing tax incentives to
help stimulate greater adoption of energy efficiency measures. In particular, states
may want to coordinate qualification levels with the newly adopted federal energy
efficiency tax credits. This will enable consumers and businesses to reduce both federal
and state taxes when purchasing qualifying energy efficiency measures. Tax credits may
be most appealing in states with a budget surplus as well as limited or nonexistent
ratepayer-funded energy efficiency programs (e.g., Wyoming). Also, western states with
growing severance tax revenues on fossil fuels production should consider using a
portion of these revenues to offset the revenue loss from tax credits on energy
efficiency measures.
7. Pricing and Regulatory Policies
Chapter IV also discusses some of the pricing and regulatory policies that states
can adopt to overcome the barriers to greater energy efficiency by consumers and
businesses. These policies include decoupling utility revenues from sales and integrating
consideration of energy efficiency options into resource planning and procurement
decisions.
55

This section refers to state-funded incentives rather than ratepayer-funded incentives such as those
provided by utility DSM programs.
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We recommend that all western states follow the leads of California and Oregon
and remove financial disincentives that utilities face if they implement successful energy
efficiency programs. As noted above, we recommend decoupling utility revenues from
sales and allowing utilities to keep a small percentage of the net economic benefits
produced by their energy efficiency programs. In order to implement this policy, it is
critical to carefully evaluate the energy savings, peak demand reductions, and economic
benefits of DSM programs.
Many consumers in western states are used to paying inverted block rates (also
known as tiered rates) for water; i.e., the more you consume, the more you pay per unit. A
few states including California, Oregon, Utah, and Washington have adopted inverted
block rates for electricity (see Chapter IV for details). We recommend that all western
states adopt inverted block rates for electricity consumed by residential customers.
This would provide a price signal that encourages conservation, complementing other
policies such as utility rebate programs or building energy codes. In addition, we suggest
that states consider adopting inverted block rates for natural gas.
8. Education and Training
Consumer, business, and industry education and training are critical components
of energy efficiency efforts, in response to the information barriers discussed in Chapter
III. Virtually all states implement energy efficiency education and training programs for
both households and businesses. In addition, many utility and other ratepayer-funded
energy efficiency programs include education and training components.
We recommend continuing and where needed expanding energy efficiency
education and training programs at the state, local, and/or regional levels. In
particular, we suggest that states:
•
•
•
•
•

Partner with the U.S. EPA and DOE in promoting ENERGY STAR products,
homes, commercial buildings, and industries;
Implement programs to train builders and contractors on proper heating and air
conditioning sizing and installation;
Train commercial building energy and facility managers, for example, by
making use of the successful building operator training and certification
program developed in the Pacific Northwest (Putnam et al. 2002);
Train industrial energy and facility managers in techniques for improving the
efficiency of their steam, process heat, pumping, compressed air, motors, and
other systems, and partner with the U.S. DOE in doing so; and
Increase awareness of innovative energy efficiency measures such as modern
evaporative cooling systems, reflective roofing materials, sealing thermal
distribution systems, and use of daylighting.

The planning horizon for this study, 15 years, provides an opportunity to influence
the next generation of energy consumers. Even students who are in kindergarten today
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will be making energy purchase and consumption decisions in 2020. Considering how
young people have embraced recycling and use of seat belts, we recommend that K-12
school- and college-based energy education programs be part of this initiative.
Energy education should engage teachers in project-based classroom activities that help
students understand the role of energy in their lives and future. Students should be given
the opportunity to gain real-world experience in saving energy in schools, homes, and
communities, and in advocating for energy efficiency as a cornerstone of protecting the
environment (ASE 2004).
9. Technology R&D and Transfer
Many states including California, Texas, and Washington support R&D and
technology transfer activities in support of innovative energy efficiency technologies and
strategies. In addition, the U.S. DOE supports a number of innovative state-based R&D
and technology deployment projects through the State Technologies Advancement
Collaborative (STAC). STAC supports projects that involve multiple organizations, in
many cases a combination of state energy agencies, universities, and private companies.56
Some western states such as Washington are promoting “best practices” in
industrial energy management including promoting technologies and strategies developed
by the U.S. DOE’s Industrial Technologies Program. Specific activities include
promoting more efficient motor, compressed air, and steam systems; offering plant
assessments; disseminating systems optimization software and other information; and cofunding demonstration projects.57 We recommend that all western states initiate,
continue, and where appropriate expand programs promoting best practices in
industrial energy management. In doing so, a commitment should be made to deliver
targeted training and follow-up technical assistance, to the degree funding permits. In
addition, states should encourage companies to set goals for energy efficiency
improvement and energy savings, and then track progress towards the goals.
Section 917 of the Energy Policy Act of 2005 authorizes grants to non-profit
institutions, state and local governments, or universities, to establish a geographically
dispersed network of Advanced Energy Efficiency Technology Transfer Centers. It
directs the Secretary of Energy to organize an Advisory Council to provide input to the
DOE and to consider the special needs and opportunities for increased energy efficiency
for manufactured and site-built housing.
We recommend that western states support energy efficiency R&D and
technology transfer activities to increase the commercialization and market
penetration of innovative energy efficiency technologies. Governors can urge Congress
to appropriate funds for these new programs, and strive to participate if funding is
provided. Likewise, more states could participate in collaborative R&D and technology
deployment projects such as those co-funded by STAC.
56
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See http://www.stacenergy.org/about/index.htm for details.
See http://www.eere.energy.gov/industry/technologies/crosscutting_technologies.html for details.
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B. Regional Initiatives
States within the WGA region often face similar issues when developing or
deploying energy saving and energy efficiency programs. States can form and participate
in a regional collaborative to support energy efficiency innovation and enhance delivery
of energy efficiency programs. As noted in Chapter IV, the Northwest Energy Efficiency
Alliance (NEEA) is a very effective regional organization that is accelerating the
deployment of cost-effective efficiency measures in the four northwest states. We
recommend that western states consider undertaking the following additional regional
initiatives.
1. Creation of Additional Regional Market Transformation Organizations
NEEA is a model organization that other western states should consider
replicating. It would be logical to form these organizations for states with strong energy
inter-ties and geographical similarities. The following are examples of states and
territories that may want to collaborate:
•
•
•
•

Arizona, Nevada, New Mexico, and Texas
Colorado, Utah, and Wyoming
Kansas, Nebraska, North Dakota, South Dakota
American Samoa, Guam, Hawaii, and Northern Marianna Islands

We recommend creating additional regional market transformation
organizations that would:
•
•
•
•
•

Promote ENERGY STAR products and programs at the regional level;
Train architects, builders, code officials, and facility managers on energy
efficiency practices, codes and compliance options;
Develop and promote voluntary targets or standards for energy efficiency in the
commercial and industrial sectors;
Coordinate regionally to train commercial and industrial energy managers, and
promote “best practices” in energy management; and
Research, demonstrate and test innovative energy efficiency technologies or
strategies.

Regional collaboration along these lines can provide a number of benefits. States
with limited resources can leverage their funds by working with other states and the
Federal government. States with similar climates can focus on technologies and programs
most effective for their region. And working together at the regional level can be a more
effective way to interact with major manufacturers and retailers, compared to working at
the state or local level.
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2. Building Energy Codes Collaborative
Building energy codes are a critical component for any state energy efficiency
program portfolio. As described in Chapter V, building energy codes can provide a
considerable amount of electricity savings in the future. But to achieve these savings,
codes must be revised periodically and energy code compliance and enforcement must be
boosted.
To secure these potential gains and ensure that new construction in the WGA
region is reasonably energy efficient, we recommend forming a regional building
energy code collaborative. This collaborative would consist of code officials,
government officials, efficiency advocates, homebuilders, and other stakeholders
interested in energy efficiency. The collaborative could implement the following
activities:
•

•

•

•
•

Support code development and adoption, including providing analysis of
technical and economic viability of innovative code elements. Barriers will be
broken down as relationships are developed with builders, designers, and code
officials.
Support code implementation through training architects, builders, and code
officials at the regional level. In some cases it makes sense to provide this
training locally, but in other cases it could be carried out on a regional basis.
Also, the regional collaborative could offer to “train the trainers.”
Establish a process for code development agencies in the states to coordinate
their activities. This will allow states to learn from each other's experiences. It
can also be used as an incubator for developing recommendations to submit into
the national model code development process, carrying the weight of a
considerable block of states and their code officials.
Establish a "reach code" for state- and locally-owned buildings to demonstrate
the feasibility of exceeding code requirements. This can be done taking into
account climatic characteristics at the regional level.
Support upgrading the HUD manufactured housing energy standards. These
homes are outside the scope of state regulation, but they impact energy
consumption in the states. Governors should become involved in efforts to
upgrade the stringency for this class of homes on the national level.

This initiative could include a regional effort to secure Federal funding for code
adoption and enforcement support. The Energy Policy Act of 2005 contains financial
incentives for states that can achieve and document at least a 90 percent rate of
compliance with the latest (2004) residential and commercial building energy codes. The
Act authorizes (but did not appropriate) up to $25 million per year in incentives for this
purpose. Western states can work together to help secure such appropriations for this
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program. And if funding becomes available, western states should consider collaborating
where appropriate in project development and implementation.

3. Coordinated Appliances Standards Advocacy
Federal minimum efficiency standards on refrigerators, air conditioners, furnaces,
water heaters, fluorescent lamps, motors, and other residential and commercial products
are very effective. It is estimated that federal standards in effect as of 2001 will save 253
TWh per year of electricity (6.5 percent) by 2010. The standards usually lead to a slight
increase in the first cost of new products, but the operating savings exceed any increase in
first cost, often by a wide margin. It is estimated that appliance and equipment efficiency
standards already enacted will save U.S. consumers over $186 billion net during 19902030 (Geller, Kubo and Nadel 2001). Furthermore, appliance standards have not resulted
in any loss in consumer amenities or services.
As noted previously, the U.S. Department of Energy (DOE) is responsible for
periodically updating the current appliance standards, if this is shown to be technically
and economically feasible. However, the U.S. DOE is many years behind schedule in
carrying out these rulemakings. In addition, the DOE has the authority to extend federal
efficiency standards to products not currently covered by standards, and the U.S.
Congress adopted additional standards on 15 products as part of the 2005 national energy
bill.
Some individual states such as California and Oregon already urge DOE to
establish stronger standards and participate in the rulemakings. We recommend that
western states advocate, as a region, for stronger Federal appliance efficiency
standards where this is technically feasible and economically justified. Advocacy as a
region could have a significant impact on the DOE by increasing pressure to speed up the
process for updating existing standards and to develop new standards on products not
currently covered.
4. Quantification of Air Emissions Benefits
We recommend that western states create or utilize a regional working group
to quantify the air emissions benefits of energy efficiency and renewable energy
programs and foster inclusion of such programs in state and regional air quality
improvement plans. As pointed out in Chapter IV, energy efficiency and renewable
energy offer cost-effective opportunities to reduce emissions from the electric sector.
These air emissions reductions have the potential to help efforts to reduce regional haze,
ozone, and particulate matter.
Several states including Texas have begun to incorporate the emissions benefits
associated with specific energy efficiency programs or renewable energy projects into
their air quality planning and other regulatory efforts (e.g., administration and evaluation
of system benefit charge funds). In recognition of the multiple benefits of energy
efficiency and renewable energy, EPA developed policy guidance in August 2004, to
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help states incorporate energy efficiency and renewable energy initiatives in their state
implementation plans for Clean Air Act compliance (EPA 2004).
There are no cookie cutter approaches to emissions benefit quantification and
states have limited resources in this regard. A regional working group would help by
providing much needed technical tools as well as information required by policy makers
to better integrate energy efficiency and renewable energy into their existing regulatory
and policy frameworks. Strategies for implementation of this recommendation include:
•
•
•
•

Create a new or use an existing WGA working group to foster and implement this
recommendation, or do so through the WRAP;
Develop new or use existing information to quantify potential emissions reduction
benefits in Western States from energy efficiency and renewable energy initiatives;
Identify a matrix of Federal (e.g., cap & trade) and state regulatory policies (e.g.,
SIPs, SBCs, RPSs) where inclusion of emissions benefits from energy efficiency and
renewable energy efforts bolsters the rationale for adopting these policies; and
Identify and showcase existing successful state efforts such as the one in Texas and
efforts underway or completed in Maryland and Louisiana..
5. Inclusion of Energy Efficiency in Regional Transmission Planning

We recommend that western states collaborate to ensure that the potential
for and effects of energy efficiency efforts are incorporated in regional transmission
planning. In the past, transmission planning has narrowly focused on paths to connect
new central station generation and load centers. There has been little consideration of
distributed energy or “negawatts” in the form of customer-based energy efficiency as a
means for deferring the need for new transmission lines. However, implementing energy
efficiency measures on a large scale can change the shape and size of load and thus the
need for new transmission and distribution infrastructure.
To pursue this policy, we recommend that the WGA convene a regional
planning group similar to the New England Demand Response Initiative (NEDRI)
or the Mid-Atlantic Demand Response Initiative (MADRI). The objective of the
group would be to ensure that energy efficiency and demand response are integrated into
future transmission planning within the WGA region.
NEDRI participants represented about 50 organizations, including state energy
and environmental regulators and utilities and energy industry stakeholders. These parties
were assisted by professional facilitators and expert consultants. NEDRI produced a
consensus report which recommended 11 regional demand response (DR) programs
(NEDRI 2003).58 Recommendations included:
•
•
58

Strengthening and providing adequate resources and cost recovery, including
ratepayer incentives, for regional reliability and economic DR programs;
Monitoring and limiting the environmental effects of DR programs;
Note that NEDRI defined energy efficiency as long-term demand response.
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•
•
•

Allowing the participation of DR resources in regional ICAP and LICAP markets;
Adopting performance-based standards for advanced metering and data telemetry
systems to facilitate more DR program participation; and
Supporting the participation of clean distributed generation technologies in regional
DR programs.

Billions of dollars are expected to be spent in the West in the next decade on new
transmission lines. There is substantial potential for cost savings if energy efficiency is
considered in the planning process. However, transmission planners will need to be
educated and planning processes modified to promote understanding of the potential
impacts from large-scale energy efficiency and DR efforts on transmission systems.
6. Collaboration Among Native American Tribes
The WGA region contains hundreds of small Native American tribes. In many
small tribes, there is not sufficient staff to dedicate one or more people to energy issues.
Energy management and efficiency duties, if defined, are commonly part of a
maintenance position. These staff may not be aware of methods to save or use energy
more efficiently. Hiring new staff or dedicating existing staff to energy may be
impossible for individual tribes. We recommend that tribes work together to hire
energy management professionals or contractors, train existing staff in energy
management, and/or share staff among several tribes.
Tribes that have similar circumstances, geographic locations or climate would be
likely partners. If resources allow, several people with varying skill sets could work as a
team and support each other. Tasks of the regional tribal energy efficiency expert or team
could include collecting data on existing energy use, conducting energy audits of
facilities, developing energy plans, evaluating energy efficiency options, installing energy
efficiency equipment, and working with tribal leadership to develop policies to ensure
new construction projects are energy-efficient. The energy expert can also work with
tribal housing and other government sectors to build efficient new buildings or deploy
energy efficiency programs such as weatherization.
Tribes can also leverage their resources by applying for and obtaining federal
grants. The Energy Policy Act of 2005 directs the Secretary of the Department of
Housing and Urban Development to promote energy efficiency in housing that is located
on Native American land.
7. Reducing Barriers to Performance Contracting and Other Strategies for
Increasing Energy Efficiency in Commercial Buildings
The energy efficiency potential studies reviewed in Chapter II showed there is
tremendous potential to save energy in commercial buildings. Retrofitting commercial
buildings with energy efficient equipment (e.g., insulation, lighting, HVAC) and “tuning
up” energy management and control systems can dramatically reduce energy usage (and

68

costs) and improve occupant comfort and building function. Performance contracting is
an effective method to improve the commercial building stock, however barriers exist.
We recommend forming a working group that would develop a set of
recommendations to overcome the barriers to implementing greater energy
efficiency in commercial and public buildings, barriers such as financial impediments,
lack of knowledge and information on energy efficiency benefits, and building ownership
structures. The working group could include representatives of commercial building
owners, state and local government facility managers, energy project finance companies,
energy service companies, state energy offices, and U.S. DOE and U.S. EPA. Among the
strategies the working group should consider, we suggest:
•
•
•
•

Setting energy savings targets for existing commercial buildings;
Promoting benchmarking using guidelines developed by the U.S. EPA and
refined by California;
Setting up building commissioning and retro-commissioning programs
patterned after those operating in California, Texas, and Utah; and
Adopting mechanisms that will increase performance contracting by both the
private and public sectors.

A precedent for this effort is the Green Building Initiative (GBI) convened by the
Governor of California and chaired by a prominent California real estate developer. This
initiative resulted in an Executive Order and Action Plan that emphasizes the increased
use of performance contracting and benchmarking in one million commercial and
government buildings.59

59

See http://www.energy.ca.gov/greenbuilding/index.html for further details.
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VII. Conclusion
Increasing energy efficiency is our cleanest, cheapest, least risky, and least
controversial energy resource. Energy efficiency should be a major component of energy
strategies developed and implemented by Western Governors at the state and regional
levels. Some western states have already undertaken important initiatives including
adopting comprehensive and well-funded utility energy efficiency programs, up-to-date
building energy codes and/or appliance efficiency standards, initiatives to improve
energy efficiency in the public sector, tax credits, and R&D and technology transfer
efforts. In addition, the Pacific Northwest states have formed a model organization aimed
at transforming energy efficiency markets at the regional level. But much more can and
should be done.
Adopting “best practice” energy efficiency policies and programs in all western
states could eliminate most of projected load growth during 2005-2020, reduce overall
electricity consumption in 2020 by 20% relative to a scenario without energy efficiency
initiatives, and yield tremendous economic and environmental benefits. We estimate that
consumers and businesses in the region would save over $50 billion net during 20052020 if best practices in energy efficiency policies and programs are widely
implemented. Doing so would also save approximately 1.8 trillion gallons of water,
substantially reduce power plant CO2 emissions, and moderately reduce NOx emissions.
In order to realize these broad benefits, we recommend that Western Governors
work with their legislatures, state regulatory commissions, and private sectors to enact
new policies aimed at increasing the efficiency of both electricity and natural gas use.
There is no “silver bullet” for overcoming the barriers that are inhibiting widespread
energy efficiency improvements. But there are a variety of proven policies and programs
that are available for states to take advantage of. With energy costs high and rising, the
time to act is now.
States that adopt a combination of financial incentives, education and training
programs, R&D and technology transfer efforts, energy efficiency requirements, and
integrated energy planning will advance the furthest in developing their energy efficiency
resources. In addition, western states could benefit from increased cooperation in the
development, analysis, and deployment of cost-effective energy efficiency policies and
measures.
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Appendix B – Analytical Approach
Our approach for this analysis consists of estimating electricity demand reductions and
investment costs due to electricity efficiency based on recent analysis from Western U.S.
sources. These electricity demand reductions were analyzed within the National Energy
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Modeling System (NEMS) to simulate the response in the electric sector (avoided costs, avoided
emissions, incremental power supply costs, supply/demand/price feedback effects, etc.).
NEMS is the primary energy forecasting and policy analysis model developed and used by the
Energy Information Administration (a branch of the U.S. Department of Energy). The electricity
market module (EMM) of NEMS models electricity demand/supply interactions by dividing the
United States into 13 National Electricity Reliability Council (NERC) regions, some of which
embody or approximate power pools (see Figure B-2). The model ensures that supplies are
developed and dispatched to meet the demands in each region, taking account of system
reliability, the capital, fuel and O&M costs of new power plant options (see Table B-1), the
operating costs of existing units, the efficiencies and outage rates of all power plants,
transmission and distribution system costs and losses, inter-regional sales and purchases, state
renewable energy requirements, and national and regional pollution cap and trade systems. Prices
for fuels used in the electric sector (natural gas, coal, biomass, fuel oil) are determined
endogenously – depending on demand for these fuels. NEMS is able to capture the benefits of
lower electricity demand leading to lower natural gas demand, which results in lower natural gas
prices for all users.
NEMS EMM provides information on:
•
•
•

Amount and type of electricity generation, including non-utility generation, fuel use,
imports and exports;
SO2, NOX, mercury, and CO2 emissions; and
Costs for new capital investments, fuel and operations, transmission and distribution.

NEMS also has individual modules for the residential, commercial and industrial sectors. We did
not use these modules directly in our analysis, but we did use the output of the modules as a
starting point for the electricity sales projections by state (see state-level projections section
below). These modules use Census Divisions (see Figure B-2) to represent U.S. regions.
The NEMS analyses were used to determine costs and emission reductions by comparing a
reference case scenario with the scenarios containing the electricity sales reductions (owing to
greater end-use efficiency).
Further information on NEMS is available from the Energy Information Administration’s
website, www.eia.doe.gov/bookshelf/docs.html.

Figure B-1. Electricity Market Module regions in NEMS
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Figure B-2. U.S. Census Divisions in NEMS

Table B-1. Power Plant Assumptions in NEMS
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Conventional
Coal

Coal
(IGCC)

Natural Gas
Combined Cycle conventional

Natural Gas
Combined
Cycle advanced

Capital Cost (2005$/kW)
installed 2005-2011
1,226
1,473
600
installed 2012-2018
1,204
1,405
590
installed 2019-2025
1,174
1,272
580
Capacity factor (%)
85
85
87
25
35
11
Fixed O&M ($/kW-yr.)
Variable costs (incl fuel)
($/MWh)
13
11
44
2008
15
13
45
2015
17
14
49
2022
550
250
Typical Size (MW)
600
Estimate of total cost (2005$/MWh), total resource cost perspective
28
50
installed 2005-2011
27
29
51
installed 2012-2018
29
installed 2019-2025
31
30
55
CO2/MWh
installed 2015
0.813
0.681
0.370

Landfill
Landfill
Landfill
Gas Gas - Low Gas - Very
Biomass High Yield
Yield
Low Yield
Capital Cost (2005$/kW)
installed 2005-2011
1,836
1,459
1,843
2,831
installed 2012-2018
1,744
1,442
1,822
2,797
installed 2019-2025
1,583
1,426
1,801
2,766
Capacity factor (%)
77
80
80
80
Fixed O&M ($/kW-yr.)
48
100
131
212
Variable costs (incl fuel)
($/MWh)
10
13
13
13
2008
16
15
15
15
2015
17
18
18
18
2022
Typical Size (MW)
100
30
30
30
Estimate of total cost (2005$/MWh), total resource cost perspective
installed 2005-2011
35
41
49
70
installed 2012-2018
40
43
51
71
installed 2019-2025
40
45
53
74

Natural Gas Natural Gas
Combustion Combustion
Turbine Turbine advanced
conv

589
552
525
87
10

419
412
404
10
11

394
358
331
10
9

41
42
45
400

67
69
75
160

55
57
62
230

47
48
51

110
112
118

95
94
97

0.335

0.552

0.451

Wind

Solar PV
(central
station)

Solar
Thermal

1,193
1,191
1,187
32-34
27

3,911
3,322
2,900
25
10

2,596
2,415
2,227
22
51

0
0
0
50

0
0
0
5

0
0
0
100

36
36
36

121
103
91

114
108
102

Source : EIA 2005, Tellus Calculations.
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Reference Case Modifications
The primary modifications that we made to the EIA reference case were to include the
estimated energy savings from (1) the 2005 Federal Energy Bill and (2) EPA’s ENERGY
STAR programs. The 2005 Federal Energy Bill was passed in August 2005, after EIA
had prepared the AEO2005 reference case. We used estimates provided by the American
Council for an Energy-Efficient Economy for national savings in 2010 and 2020 (ACEEE
2005), as shown in Table B-2. We interpolated the values between years and used a
feature in NEMS to allocate savings pro-rata to each region. These electricity savings
reflect a 4% reduction of national electricity consumption in 2020.
Table B-2. Savings from 2005 Federal Energy Bill, national (TWh)
Appliance Efficiency Standards
Tax Incentives
CHP
RD&D
Miscellaneous
Building Energy Codes
Public Awareness
TOTAL
Source: ACEEE 2005 staff report

2010
21
4
11
2
19
0
6
63

2020
90
22
30
12
45
3
4
206

Discussions with EIA and EPA staff along with review of NEMS input assumptions and
detailed output indicated that the EIA reference case accounts for many federal energy
efficiency programs (such as the minimum energy efficiency standards for equipment
stated in the Energy Policy Act of 1992, updated in 2003). However, the EPA’s
ENERGY STAR program is not completely represented in the model. EPA staff provided
the expected national energy savings from ENERGY STAR residential electronics and
office equipment.60
Another modification to the EIA reference case was the planned reserve margins for each
EMM region. The reserve margin is used to plan the amount of new capacity, based on
expected future levels of peak demand. In NEMS, each EMM region is assigned a
minimum reserve margin and the model ensures that sufficient capacity is built to meet
this margin. In order to represent time delays, NEMS includes required lead times for
building new power plants of 2-6 years and it includes foresight on expected future peak
demand. The planning reserve margin is used to determine the set of builds that must be
started in one year to meet peak demands in future years with an overall goal of lowest
system costs. The planning reserve margins currently in NEMS are based on a review
several years ago of WECC and NERC data. We compared the reserve margins in NEMS
with current levels of reserve margins in the western EMM regions and with the plans
provided by WECC, ERCOT, and NERC sources (WECC 2005, ERCOT 2005, NERC
2004). We found that the reserve margin implied or reported in the recent NERC reports
60

We assume that the energy savings effects from other ENERGY STAR products are captured to a
substantial degree through the utility DSM programs underway or proposed for the region.
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were higher than the reserve margins in NEMS. Further discussions with EE task force
members and other electric sector industry contacts indicated that the levels of new builds
included in the recent NERC reports may under-estimate the impacts of contributions by
independent power producers and over-estimate the likely amount of new capacity
requirements. To account for the higher estimates from the recent NERC reports, yet
avoid over-estimating builds, we chose the mid-point between current NEMS reserve
margins and the amounts from the recent NERC reports, as shown in Table B-.
Table B-3. Reserve Margins, Original NEMS Values, Values Implied By NERC
Reports, Final Values Input for Reference Case (and all other scenarios)

ERCOT
MAPP
SPP
NWP
Rocky mountain
California

NEMS values
17%
6%
10%
18%
16%
17%

implied by
current
NERC
reports
20%
13%
12%
48%
30%
31%

Modified
values
19%
10%
12%
33%
23%
24%

State-level Projections
In order to estimate the impact of a variety of energy efficiency policies and programs, it
was necessary to estimate future electricity sales for each of the WGA states. Since we
did not find a readily available, consistent source of state-level electricity projections, we
relied on the projection embodied in the NEMS AEO2005 reference case. The AEO2005
reference case provides electricity sales projections by census division (see Figure B-2).
We applied the census division annual electricity growth rate, by sector, to each state in
the division. These are rough estimates and will not accurately capture differences
between states in each division. However, they provide a starting point for the analysis,
and since the focus of the analysis is on electricity which is supplied on a regional basis
rather than by individual states, the impact of this generalized approach is expected to be
small in terms of the final results.
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