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ABSTRACT
Over the past decade, state electricity policy has evolved to encourage end-use
efficiency as part of utilities’ efforts to serve their customers’ needs. Programs
implemented in response to these policies have grown rapidly across the United
States and are expected to save approximately 20 billion kWh per year over the
coming decade. These energy savings translate to roughly 15,000 tons of avoided
NOx emissions, 45,000 tons of avoided SO2, and 16 million tons of avoided CO2
each year. At the same time, many states are still struggling to meet existing
ambient air quality standards under the Clean Air Act, and states and utilities
both are planning for a raft of new regulations that are expected to add another
$100 billion to air compliance costs. Despite the clear environmental benefit of
existing end-use efficiency programs, very few states have incorporated them into
air quality compliance plans. This paper explores the barriers that have led to
this under-utilization of end-use efficiency as a Clean Air Act compliance tool,
explains EPA’s efforts to provide pathways towards compliance credit, and
identifies opportunities for states to capitalize on the overlap between EPA’s
requirements and the pre-existing state energy regulatory framework.
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INTRODUCTION
State and federal policies meant to promote more efficient electricity use by consumers have
gone through several iterations since their advent following energy crises of the 1970s.1 Over the
past 40 years, energy efficiency (EE) program spending has fluctuated with changes to energy
markets, utility structures, and energy and environmental regulation.2 Due to the prominent role
for state regulation of electricity providers, EE investment has also historically varied from state

1

The first policies to promote energy efficiency were adopted by the federal and state governments after the 1973
oil embargo and the resulting spike in U.S. energy prices; while the most familiar of these policies is perhaps the
federal fuel-economy standards adopted in 1975 (the Corporate Average Fuel Economy, or CAFE standards), the
expected scarcity of energy inputs for the power sector also triggered widespread interest in greater efficiency and
conservation of electricity use. See, e.g., Energy Policy and Conservation Act, 89 Stat. 871, P.L. 94-163 (1975)
(requiring states to submit energy conservation plans, including uniform standards for building lighting, HVAC, and
insulation); Public Utility Regulatory Policies Act, PL 95–617, 92 Stat 3117 (1978) (providing incentives for
cogeneration and requiring states to evaluate changes to ratemaking practices); Pacific Northwest Electric Power
Planning and Conservation Act, P.L. 96–501, S.885 (1980) (required the Bonneville Power Association (a federally
controlled power marketing authority) to consider energy efficiency as an alternative to new generation resources).
For a detailed overview of the history of energy efficiency policies at the state level, see Dan York et al., American
Council for an Energy-Efficient Economy (ACEEE), Three Decades and Counting: A Historical Review and
Current Assessment of Electric Utility Energy Efficiency Activity in the States (June 2012). The widespread
reliance on policies to promote EE presupposes that the market will not provide the optimal amount of EE
investment. Fred Bosselman et al., Energy, Economics and the Environment, 964 (3d ed. 2010) (“Implicit in the
notion that regulators may be able to nudge consumers through incentives is some understanding that markets fail to
do this on their own.”). Policies and programs promoting EE have typically been aimed at overcoming three wellstudied types of barriers to “naturally occurring” EE:
[1] Market barriers [also called split incentives]—Homebuilders and commercial developers are not motivated
to invest in energy efficiency for new buildings because they do not pay the energy bill. [2] Transaction cost
barrier—Consumers and small-business owners are reluctant to pay the higher cost of energy-efficient
appliances and products when less efficient products cost less. . . . Another factor is that consumers pay an
average price for electricity—not the actual cost of electricity—which varies throughout the day. [3] Customer
barriers—Customers need more information on energy-saving opportunities as well as how energy-efficiency
programs make investments easier.
Edward Comer, Transforming the Role of Energy Efficiency, 22 Nat. Resources & Env’t 34, 35 (2008) (emphasis
added); see also Kenneth Gillingham et al., Nat’l Bureau of Econ. Rese., Energy Efficiency Economics and Policy,
2–3 (June 2009) (describing the market failures that lead to under-investment in energy efficiency); Ralph
Cavanaugh, Least Cost Planning Imperatives for Electric Utilities and Their Regulators, 10 HARV. ENVTL. L. REV.
299–344, 318–20 (1986) (same).
2
EE research and spending that started in the 1970s grew rapidly into the mid 1980s when energy markets stabilized
and generation capacity caught up with expected demand growth; slower growth continued into the early 1990s, and
by 1993, national ratepayer funded EE had reached $1.6 Billion. See Carol Harrington & Catherine Murray,
Regulatory Assistance Project, Who Should Deliver Ratepayer Funded Energy Efficiency?, 7 (May 2003); National
Action Plan for Energy Efficiency (NAPEE), Customer Incentives for Energy Efficiency through Electric and
Natural Gas Rate Design, B-3 (Sept. 2009). But in the mid-90s, the advent of market restructuring caused a sharp
drop in spending during the rest of the decade. Id.; see also York et al., supra note 1, at 4 (overall spending on utility
sector energy efficiency programs plunged by 50% from 1993 to 1998). EE spending rebounded in the late 1990s
and steadily increased to $1.1 billion by 2000, $1.35 billion in 2003, and $1.6 billion in 2006. York et al., supra note
1, at 6–12.
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to state.3 Over this period, innovative policies to promote EE have emerged as technology
improved, the cost of new generation increased, barriers to implementation were better
understood, and changes in the electricity industry shifted utility incentives and made room for
new market participants.4 This paper focuses on EE programs that are implemented by utilities,
with costs recovered through retail electricity rates, and programs administered by the state or
third parties that are funded by a general “system benefits charge” (SBC—also called public
benefits charges) tacked onto electricity rates by state regulators—these two categories are
collectively referred to as “ratepayer funded” EE.
Ratepayer funded EE evolved in the 1980s as utilities developed programs to manage peak
electricity demand and improve system reliability and state regulators began requiring utilities to
3

Martin Kushler, et al., ACEEE, A National Survey of State Policies and Practices for the Evaluation of RatepayerFunded Energy Efficiency Programs (Feb. 2012) (“[E]ach state is its own little ‘kingdom’ when it comes to
designing the details of how the retail utilities within its borders are regulated. State approaches to the issue of
whether and how to provide ratepayer-funded energy efficiency programs are a classic example of this
independence.”) For a variety of reasons, the federal government has left retail electricity rate regulation—and
oversight of utilities’ cost recovery and long-term planning for assets used to generate retail electricity—to the
states. See Bosselman et al., supra note 1, at 62–64. Within this framework, the federal government has provided a
substantial amount of funding to states and incentives to private individuals in efforts to promote EE, but federalism
principles embodied by the U.S. Constitution’s 10th Amendment prevent the federal government from requiring
states to implement federally-mandated EE programs (i.e., absent preemption, the federal government must respect
states’ flexibility to regulate utilities’ provision of retail power). See Comer, supra note 2, at 38; see, e.g., Energy
Independence and Security Act, P.L. 110-140; American Recovery and Reinvestment Act, P.L. 111-5 (both
conditioning receipt of federal funding on states’ adoption of certain policies to integrate ratepayer EE into state
energy planning); see also Lynn Cunningham & Beth Roberts, Congressional Research Service, Renewable Energy
and Energy Efficiency Incentives: A Summary of Federal Programs (Mar. 2011) (providing an overview of federal
EE policies). The result is a wide variety in state EE policies and investment: In 2000, about a third of the states
accounted for 86% of EE program spending. Id. at 6. And in 2011, even though nearly every state had some form of
ratepayer-funded EE, the top four states (California, Florida, Massachusetts, and New York) accounted for nearly
50% of total EE program budgets. Consortium for Energy Efficiency (CEE), State of the Efficiency Program
Industry: Budgets, Expenditures, and Impacts 2011, at 17 (2012) [hereinafter CEE, 2011 Industry Report]; ACEEE,
The 2011 State Energy Efficiency Scorecard, 5 (Oct. 2011); see also Galen Barbose et al., Berkeley Nat’l Lab., The
Shifting Landscape of Ratepayer-Funded Energy Efficiency in the U.S., 3–6 (Oct. 2009) (categorizing states by EE
budget levels); cf. Regulatory Assistance Project (RAP), U.S. States with Defined Energy Efficiency Delivery
Structure (Dec. 2009).
4
The most important regulatory and market changes that shaped these EE policies were: (1) the slowdown in
declining capital costs for new electricity generation and delivery technologies and the increase in real energy input
prices, which led to rate hikes in many states during the 1970s and 80s; (2) the growth of integrated resource
planning (or least-cost planning) and demand side management (DSM) in the 1980s, which precipitated the shift
towards treating consumer demand as a resource to be managed rather than just an input to utilities’ long-term
planning; and (3) market restructuring in the 1990s, which decreased centralized planning and opened electricity
markets to new participants. See York et al., supra note 1, at 2–3; NAPEE, Customer Incentives, supra note 2, at B1 to B-3; Cavanagh, supra note 1, at 314–15.
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integrate these programs into their long-term resource plans.5 Utilities typically managed the
programs with state public utility commission (PUC) oversight and recovered costs similarly to
its supply-side resources.6 During the 1990s, the regulatory uncertainty and new incentives
created by market restructuring led many utilities and regulators to decrease emphasis on
ratepayer funded EE, but since markets stabilized in the late 90s and regulators adopted new
mechanisms to account for these changed incentives, ratepayer funded programs have steadily
increased.7 A raft of recently-adopted state policies to mandate or incentivize ratepayer funded
EE—many by states with historically low EE funding levels—have accounted for a rapid
expansion of ratepayer spending over the past few years that is expected to continue the coming
decade.8

5

See York et al., supra note 1, at 2; Harrington & Murray, supra note 2, at 6–7.
These early efforts consisted of distributing educational information on how electricity is used in the home and
how consumers could make their home more energy efficient. During the 1980s, as energy prices started to rise,
more electric companies expanded their efficiency efforts into formal programs that offered financial rebates
and other incentives to motivate customers to become more energy efficient.
Comer, supra note 2, at 34.
6
See Harrington & Murray, supra note 2, at 6–7. Ratepayer funding can also come from public benefit surcharges to
electricity rates that fund programs administered by the state or a third party, but the most common funding
mechanism is to include utility EE spending in their cost of service. See Kushler et al., Survey of EE Evaluation,
supra note 3, at iii; ACEEE, 2011 EE Scorecard, supra note 3, at 5; RAP, States with Defined EE Structures, supra
note 3, at 1 (listing 34 states that deliver EE primarily through utilities, 7 through third-party administrators, and 5
through state government entities). Regardless of who implements the programs, state public utility commissions
(PUCs) typically oversee the initial administration of funding and either utility staff or independent contractors
evaluate the performance of EE programs to ensure cost-effective use of ratepayer funds. See Kushler et al., Survey
of EE Evaluation, supra note 3, at iii.
7
York et al., supra note 1, at 4–5. Since the drop cause by restructuring, ratepayer funded EE has increased from
around $1 billion to $4.5 billion in 2010. Id. at 17.
8
Barbose et al., supra note 3, at i, 10; see also York et al., supra note 1, at 15–19.
States with long-standing, well-funded programs are pushing towards much higher levels of program activity to
achieve higher savings. Many states that have not had significant programs in place have initiated major new
program efforts. Forces converging today are accelerating in the direction of dramatically scaling-up energy
savings and the transformation of markets for a wide variety of products and services that drive and determine
energy use. Parallel with these converging forces are market and technology developments that may have
dramatic impacts on utility energy markets, mostly the advent and growth of the “smart grid” and related
“smart” technologies, new pricing structures, and new market products.
York et al., supra note 1, at 26. Ratepayer funding is expected to double or even triple by 2020, even if no new
policies are adopted (due to aggressive recently-adopted policies)—the expected result is nearly a 5% decrease in
electricity consumption by 2020. Barbose et al., supra note 3, at 10–12; cf, CEE, 2011 Industry Report, supra note 3,
at 15 (reporting from 2007 to 2011 total budgets—including all funding mechanisms—for electric EE programs
grew from $2.7 billion to $6.8 billion).
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The principal driver for new state policies and growing utility investment in EE has been its
value as energy resource.9 With the rising costs of new capacity and transmission and increasing
variability in fuel prices, many states and utilities rely on EE as a low-cost alternative to new
supply-side resources, a way to improve grid reliability, and a useful hedge against fluctuations
in energy input prices.10 Most cost-benefit analyses used by PUCs to evaluate these programs
measure the directly-avoided cost of producing and delivering electricity that was offset by the
EE measure; i.e., the avoided costs of new electricity infrastructure and the cost of generating
and delivering the saved energy.11 But there are some non-energy benefits that are not easily
incorporated into this framework—namely the non-monetized and widely shared environmental
benefit of lower emissions from less electricity production.12 It is difficult to quantify these
benefits and their impact on ratepayers, and as a result, the majority of states do not explicitly
9

See Harrington & Murray, supra note 2, at 8; Edison Electric Institute (EEI), Making a Business of Energy
Efficiency: Sustainable Business Models for Utilities, 3–4 (Aug. 2007); Ceres, Practicing Risk-Aware Electricity
Regulation, 42 (Apr. 2012) (“Properly viewed and planned for, energy efficiency can be considered as equivalent to
a generation resource.”).
10
See Comer, supra note 2, at 34; EEI, Making a Business of EE, supra note 9, at 3–4; see also Marc Chupka et al.,
Brattle Group, Transforming America’s Power Industry: The Investment Challenge 2010–2030, vi (Nov. 2008)
(“[I]mplementation of realistically achievable EE/DR programs by electric utilities would reduce the need for new
generation capacity significantly; dropping the . . . forecast from 214 GW to an estimated 133 GW, or by 38
percent.”); National Action Plan for Energy Efficiency (NAPEE) Report, 1-6 to 1-7 (July 2006) [hereinafter
NAPEE, 2006 Report] (explaining that very aggressive national EE investments could decrease nationwide load
growth by 50% by 2025, avoiding the need for 20,000 MW of new capacity); David Hoppock & Dalia Patino
Echeverri, Duke University, Using Energy Efficiency to Hedge Natural Gas Price Uncertainty (Jan. 2013);
Katherine Friedrich et al., ACEEE, Saving Energy Cost-Effectively: A National Review of the Cost of Energy
Saved through Utility-Sector Energy Efficiency Programs, 4 (Sept. 2009) (reporting an average levelized cost of
avoided energy (using the program administrator test) between 1.6 and 3.3 cents per kWh).
11
See NAPEE, Understanding Cost-Effectiveness of EE Programs, ES-2 (Nov. 2008). There is not a uniform test for
measuring avoided costs; rather, there are five generally-accepted methodologies: (1) the participant cost test, (2) the
ratepayer impact measure test, (3) the program administrator cost test, (4) the total resource cost test, and (5) the
societal cost test. Id., at 2-2. No single test is necessarily the best; rather, each methodology evaluates different costs
and benefits, against different baselines, from different stakeholder viewpoints. As a result, each test will return a
different cost-benefit analysis, and multiple tests can provide a comprehensive assessment of a program’s overall
effects and the distribution of those effects. Id. at 2-3. These tests are described in more detail in section I. C. 1. b.
below.
12
Avoided compliance costs for existing regulations that are quantifiable on a per-unit basis (e.g., emission
allowances) are included in some avoided-cost calculation; however, long-term costs (e.g., the avoided need for new
control technologies at existing plants) and costs not reflected in the price of electricity (i.e., externalities created by
pollution) are not included in most cost-benefit tests. See NAPEE, Understanding Cost-Effectiveness, supra note 11,
at 3-2; see also Harrington & Murray, supra note 2, at 9; cf. Ceres, supra note 9, at 34–35 (noting the benefits of EE
as a hedge against future environmental regulations).
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count these broad environmental benefits when evaluating potential ratepayer funded programs,
even though many states have cited environmental objectives when adopting policies to promote
EE.13
For the same reason state energy regulators have found it difficult to assign concrete benefits
to ratepayers, state air regulators and the utilities implementing these EE programs have
confronted barriers to taking environmental compliance credit for their efforts, despite the
unquestioned benefits these efforts produce.14 Environmental compliance mechanisms
traditionally curtail pollution at its source; for example, a coal-fired power plant may meet its
Clean Air Act (CAA) permit obligations by installing a scrubber at the plant that reduces SO2
emissions by a certain number of tons per kilowatt hour (kWh) produced.15 EE measures, on the
13

See Harrington & Murray, supra note 2, at 9; see, e.g., Fla. Exec. Order 07-126, -127, -128 (July 13, 2007); N.C.
S.L. 2011-55 (amending N.C. Stat. 62-133.8); Mo. S.B. 2009-376, 95(R); Ky. 07 H.B. 1. Of the five cost-benefit
tests described above, only the societal cost test includes non-monetized environmental benefits. See NAPEE,
Understanding Cost-Effectiveness, supra note 11, at 3-2. Only six states rely on the societal cost test as the primary
decision-making test. Kushler et al., Survey of EE Evaluation, supra note 3, at iii.
14
As of 2012, only four states (Texas, Louisiana, Connecticut, and Washington, D.C.) had taken any credit for EE
programs in their state implementation plans (SIPs) under the Clean Air Act (CAA). See U.S. Envtl. Protection
Agency (EPA), Roadmap for Incorporating Energy Efficiency/Renewable Energy Policies and Programs into State
and Tribal Implementation Plans, K-8 (July 2012); see also, Sara Hayes & Rachel Young, ACEEE, Energy
Efficiency: The Slip Switch to a New Track Toward Compliance with Federal Air Regulations, 18–21 (Jan. 2012)
(discussing the barriers that inhibit compliance credit for EE measures). These barriers are discussed in depth in
section II. A. below. It is important to distinguish demand-side efficiency measures—that reduce electricity
consumption—from on-site efficiency improvements in supply-side resources (e.g., replacing old boilers, improving
production efficiency), which do not pose the same difficulties discussed above and have long been used as a control
strategy for environmental regulations. See, e.g., National Emission Standards for Hazardous Air Pollutants
(NESHAPS) for Area Sources: Industrial, Commercial, and Institutional Boilers, 76 Fed. Reg. 15,554 (Mar. 21,
2011) (2011 Boiler MACT rule); EPA, PSD and Title V Permitting Guidance for GHGs, 22 (Nov. 2010) (listing onsite efficiency as the Best Available Control Technology (BACT) for GHG gasses).
15
The CAA regulates both individual sources (e.g., by limiting emissions to x tons per kWh) and ambient air quality
(e.g., by requiring x ppb or less of a pollutant). See J.B. Ruhl et al., The Practice and Policy of Environmental Law, ,
173–76 (2d ed. 2010) (providing an overview of the CAA framework). Sources are regulated through a variety of
permitting requirements, with the emissions limitations imposed in a permit depending on the pollutant, the source
category, and the ambient air quality in the region affected by the permitted source. Id. at 175–76; see, e.g., 42
U.S.C. § 7411 (CAA § 111). For ambient air quality, states are the entity responsible for compliance; they are
required to demonstrate that state-wide pollution levels meet the National Ambient Air Quality Standards (NAAQS)
set by the EPA. Ruhl et al., supra at 191–92; 42 U.S.C. §§ 7408–10 (CAA §§ 108–110). States have a large degree
of flexibility in meeting the NAAQS, including the power to impose additional limitations on emissions from point
sources (above those already required by pre-existing EPA permits) as well as a variety of other control measures to
reduce emissions from any source contributing to ambient concentrations of a given pollutant (e.g., automobile
emission rates or driving patterns, agricultural practices, chemical handling rules). See Ruhl et al., supra, at 191–92;
42 U.S.C. § 7410 (CAA § 110); Union Elec. Co. v. EPA, 427 U.S. 247, 255–56 (1976) (explaining that the EPA’s
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other hand, reduce electricity usage at the point of consumption, so the quantity of emissions
avoided will depend on which power plants reduce their production in response to this change in
consumption.16 Due to the variability of electricity demand and economics of plant dispatched, it
is difficult to trace this change in consumption back to a change in production at a particular
source at a particular time.17 Moreover, even when plant dispatch modeling provides a reliable
estimate of the location and quantity of emissions reductions, the entity administering the EE
program may not be the same entity responsible for environmental compliance for the affected
source or air quality area.18 These quantification difficulties and mismatches between the
environmental benefit and regulated entity have made the environmental benefits of EE largely

authority to reject a SIP is limited to determining whether the measures in the SIP will bring the state into attainment
with the NAAQS, not whether the measures are the best or cheapest way of achieving that objective); see generally
EPA, Menu of Control Measures (Apr. 12, 2012) (describing a wide range of control measures available to states).
States must then demonstrate “attainment” of the NAAQS (or their plan for coming into attainment) to the EPA by
submitting a State Implementation Plan (SIP), which describes the control measures and provides emissions
modeling showing the EPA that the states ambient levels will meet the NAAQS by the attainment deadline. Ruhl et
al., supra, at 192; 42 U.S.C. § 7410(a)(2) (setting out the requirements for EPA approval of a SIP).
16
EPA, Guidance on SIP Credits for Emission Reductions from Electric-Sector Energy Efficiency and Renewable
Energy Measures, 7–9 (Aug. 2004) [hereinafter EPA, Aug. 2004 EE SIP Guidance]; see also EPA, EE/RE
Roadmap, supra note 14, at C-3 (“[U]nlike traditional control measures on stationary sources . . . [t]here is typically
a physical distance between where the measure is implemented and where the emission reductions occur, as well as
a geographic distribution to the emission reductions.”); Hayes & Young, Slip Switch, supra note 14, at 19
(describing the variables that affect the amount of emissions avoided by EE). This difficulty in quantifying in
emissions reductions is layered on top of uncertainty in quantifying the location, timing, and magnitude of the
energy savings in the first place. See section II. A. 1. infra.
17
EPA, Aug. 2004 EE SIP Guidance, supra note 16, at 7–9. Generally, generation resources are dispatched to meet
changes in demand from lowest cost to highest cost per kWh produced; the last plant to come online at any given
time—the marginal unit—is the plant that will be displaced by a drop in electricity consumption. EPA, EE/RE
Roadmap, supra note 14, at 19. Regional power systems are much more complicated than this simplified principle;
methods that account for these complexities are described in more detail in section II. B. 1. below.
18
See EPA, Aug. 2004 EE SIP Guidance, supra note 16, at 8–9.
[E]ven if the energy efficiency saving itself is clearly shown to occur in a nonattainment area, unless you are
able to determine where the displacement of electrical generation will likely occur as a result of measures, it is
problematic to assign the emission reductions to the nonattainment area. For example, if the nonattainment area
imports a significant amount of electricity from locations outside and downwind of the area, reduced demand
from energy efficiency could result in less electricity being imported, rather than reduce production (and
consequently reduced emissions) within the nonattainment area, or in areas affecting its air quality.
Id. at 8 (emphasis added). Moreover, different pollutants affect air quality in different ways; for example, SO2 and
primary PM may affect ambient air relatively quickly and close to the point source, while secondary pollutants like
ozone and secondary PM will affect regional air quality with longer lag times. EPA, EE/RE Roadmap, supra note
14, at 15–16.
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an unrealized positive externality.19 But with increasing costs of traditional air compliance, the
ongoing struggle in some regions to meet existing air quality standards, and new regulatory
drivers expected to come from future regulations, states and sources are facing increasing
pressure to reduce emissions with fewer and more expensive traditional compliance options and
cannot afford to ignore the emissions reductions from EE.20
The EPA has partially responded to the need for innovative compliance mechanisms by
relaxing some of the traditional requirements to help states overcome the awkward fit between
EE and the CAA framework for ambient air quality.21 EPA has not allowed the same flexibility

19

See Hayes & Young, Slip Switch, supra note 14, at 14 (“A state must balance limited resources against the risk
that the EPA will reject its application and require a different approach. The EPA has provided guidance on what is
appropriate; however, there appears to be a perception of continued uncertainty”); EPA, EE/RE Roadmap, supra
note 14, at K-7 (noting that regulatory uncertainty and quantification difficulty has led to lackluster response from
states to incorporate EE measures into their SIPs).
20
See EPA, Aug. 2004 EE SIP Guidance, supra note 16, at 1 (“[A]reas of the country continue to experience
challenges in meeting air quality standards . . . Some areas have implemented most available traditional emission
control strategies and want tot try new types of pollution reduction strategies . . . .”); Over 400 counties are still in
nonattainment of at least one NAAQS. EPA, The Green Book Nonattainment Areas
for Criteria Pollutants (Dec. 2012), http://www.epa.gov/oaqps001/greenbk/index.html. Over the next decade, CAA
compliance costs are estimated between $70 and 180 billion. Hayes & Young, Slip Switch, supra note 14, at 21
(citing Metin Celebi et al., Brattle Group, Potential Coal Plant Retirements under Emerging Environmental
Regulations (Dec. 2010)). See James McCarthy & Claudia Copeland, Congressional Research Service (CRS), EPA’s
Regulation of Coal-Fired Power: Is a “Train Wreck” Coming? (Aug. 2001) for an overview of the many studies
regarding the impact of EPA’s new rules on the U.S. generation fleet.
21
See EPA, Incorporating Emerging and Voluntary Measures in a State Implementation Plan, 8 (Sept. 2004)
[hereinafter EPA, Sept. 2004 Emerging/Voluntary Guidance] (“In light of the increasing incremental cost associated
with stationary source emission reductions and the difficulty of identifying additional stationary sources of emission
reduction, EPA believes that it needs to encourage innovative approaches to generating emissions reductions.”); see,
e.g., id. at 2 (relaxing quantification and enforceability requirements for voluntary measures or measures that
provide a clear, albeit difficult to quantify, environmental benefit); EPA, Guidance on Incorporating Bundled
Measures in a State Implementation Plan, 14 (Aug. 2005) [hereinafter EPA, Bundled Measures Guidance] (allowing
states to evaluate “bundles” of control measures to allow over-performing controls offset under-performing
controls); cf. EPA, EE/RE Roadmap, supra note 14; EPA, Guidance on the Use of Models and Other Analyses for
Demonstrating Attainment of Air Quality Goals for Ozone, PM 2.5, and Regional Haze (Apr. 2007) [hereinafter
EPA, 2007 Modeling Guidance]; EPA, Draft Report: State Set-Aside Programs for Energy Efficiency and
Renewable Energy Projects under the NOx Budget Trading Program: A Review of Programs in Indiana, Maryland,
Massachusetts, Missouri, New Jersey, New York, and Ohio (Sept. 2005); EPA, Sept. 2004 Emerging/Voluntary
Guidance, supra; EPA, Aug. 2004 SIP Guidance, supra note 16; EPA, Improving Air Quality with Economic
Incentive Programs (Jan. 2001); EPA, Incorporating Voluntary Stationary Source Emissions Reduction Programs
into State Implementation Plans (Jan. 2001); EPA, Emissions Inventory Improvement Program, Volume X,
Guidance on Emissions Projections (Dec. 1999); EPA, Guidance on Establishing an Energy Efficiency and
Renewable Energy Set-Aside in the NOx Budget Trading Program (Mar. 1999). Table A.1. in the appendix
summarizes all the guidance EPA has issued on this topic.
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for individual sources to take direct credit for off-site emissions reductions from EE.22 This paper
examines EPA’s rules and their application to the handful of states that have attempted to
implement them and identifies the opportunity for joint gains created by the overlap between
EPA’s requirements and the work already being done by state energy regulators that supervise
ratepayer funded efficiency programs.
Part I examines the major categories of ratepayer efficiency policies and state energy
regulators’ role in administering them. Part II then discusses EPA’s efforts to count EE
(ratepayer and non-ratepayer) towards states’ obligations under the National Ambient Air
Quality Standards (NAAQS) framework. Part III explains how common ratepayer policies and
programs can count towards CAA credit and how energy regulators’ roles described in part I can
help air regulators meet the requirements described in part II.

I. RATEPAYER FUNDED EFFICIENCY
Utilities first began promoting energy efficiency in the late 1970s and early 80s as a way to
mitigate the effect of rising fossil fuel prices and accelerated demand growth that was expected
to outpace the industry’s ability to build new capacity.23 These first programs were largely
geared towards educating customers and providing incentives to reduce household energy
usage.24 As methods of managing electricity demand (typically referred to as demand side
management, or DSM) improved, utilities began incorporating DSM into their long-term
resource plans alongside new supply-side investments.25 Over time, state regulators took a more

22

EPA, Sept. 2004 Emerging/Voluntary Guidance, supra note 21, at 10–11 (allowing states to take credit for
measures (like EE) that are difficult to quantify or not enforceable against the source actually reducing emissions,
but not allowing sources to rely on these same measures to meet a variety of CAA permitting requirements). See
section II. A. 2. infra.
23
Bosselman et al., supra note 1, at 975; York et al., supra note 1, at 3. The 1970s
24
Comer, supra note 2, at 34; Ahmad Faruqui, Brattle Group, U.S. Regulatory Mechanisms for Promoting Energy
Efficiency, 2 (presented Dec. 12, 2011).
25
See York et al., supra note 1, at iii; Harrington & Murray, supra note 2, at 6. DSM can refer to policies and
programs aimed at either (i) reducing energy consumption per unit of energy services provided (e.g., decreasing the
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prominent role in supervising long-term planning, and most adopted policies to integrate EE into
the traditional utility rate structure and promote utility-implemented EE use as a means of
providing least-cost electricity to customers.26 The drop in regulatory oversight and change in
utility incentives that came with market restructuring in the 1990s led some states to replace the
utility-led framework with alternative funding and implementation mechanisms—the most
common being a state-imposed per-kWh public benefits charge on customer bills that funded
state or third-party administration of EE programs.27 Today, one or both of these frameworks
exist to fund EE programs in most states: public benefit funding is not limited to restructured
states, and many restructured states have re-implementing policies to promote utility program

amount of energy needed to heat a home or light a building) or (ii) moving energy usage from peak periods to offpeak periods (i.e., from periods of high to low marginal production cost). Bosselman et al., supra note 1, at 975,
981–84. Most industry members refer to the first category of DSM as “energy efficiency” (EE) and the second
category as demand response (DR): “EE concentrates on end-‐use energy solutions and targets permanent reduction
of electricity consumption, attempting to reduce the demand for power. DR works to change the timing of energy
use from peak to off-‐peak periods by transmitting changes in prices, load control signals, or other incentives to end
users to reflect existing production and delivery costs.” North American Electric Reliability Corporation (NERC),
2012 Long-Term Reliability Assessment, 13 (Nov. 2012). While DR does not necessarily decrease the total amount
of electricity consumed, it can decrease the need for new capacity, since utilities must build for peak demand, even
if some units only operate for a few hours a year during the hottest days of summer. Bosselman et al., supra note 1,
at 981. Electricity produced at peak demand often has higher marginal costs than the overall average costs, so
utilities already have incentives to reduce these less-profitable sales. See NAPEE, Aligning Utility Incentives with
Investment in Energy Efficiency, 1-11 n.9 (Nov. 2007); Jay Zarnikau, The Many Factors that Affect the Success of
Regulatory Mechanisms Designed to Foster Investment in Energy Efficiency, 5 ENERGY EFFICIENCY 393, 395–96
(2012)
26
Harrington & Murray, supra note 2, at 7 (“Regulators set policy parameters for efficiency investments by
designating how cost effectiveness will be measured, approving budgets, verifying results and in many jurisdictions,
by providing regulatory incentives designed to align utility financial motives with ratepayers interest in achieving
cost effective efficiency investment (thus avoiding more expensive supply side alternatives).”); Bosselman et al.,
supra note 1, at 967–68.
27
Bosselman et al., supra note 1, at 976–77; Martin Kushler et al., ACEEE, Five Years In: An Examination of the
First Half-Decade of Public Benefits Energy Efficiency Policies, iii (Apr. 2004). ([T]he move toward less regulation
under restructuring tended to weaken or eliminate prior mechanisms that had helped provide for energy efficiency . .
. such as integrated resource planning.”).
The model of regulatory and utility resource planning with utility customer programs to pursue energy
efficiency and other demand-side objectives did not fit will with the philosophy of relying upon competitive
retail and wholesale energy markets to make decisions about electric resources. In addition to the utilities’
perceived need to shed “extraneous costs” in order to minimize average rates in a “competitive” market,
program funding decreased to the uncertainty and associated risk of the restructured markets and the fear of lost
regulatory support for utility energy efficiency programs.
York et al., supra note 1, at 4. Moreover, vertically integrated utilities are better positioned to capture the benefits of
the avoided costs of generating, transmitting, and distributing the offset electricity consumption. NAPEE, Aligning
Utility Incentives, supra note 25, at 1-4.
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administration.28 This section describes the basics of these policies and state regulators’ role in
supervising the use of ratepayer funds, but first discusses the barriers to utility-implemented EE
that have led to the need for these policies in the first place.

A. Barriers to Utility-Implemented Energy Efficiency
While EE measures have been delivered by utilities and incorporated into state rate
regulation as far back as the 1970s, there are fundamental tensions between demand-side
efficiency measures and utilities’ traditional business models centered around managing supplyside assets to generate shareholder returns—this is true regardless of whether the utility is a
vertically-integrated utility in a traditionally regulated jurisdiction or a utility in a restructured
state.29 Moreover, average cost-of-service ratemaking was created to accommodate, even
28

See Kushler et al., Five Years In, supra note 27, at 1–2; York et al., supra note 1, at 10; Harrington & Murray,
supra note 2, at 19–21; see, e.g., Tex. PUC, Rule 25.181; N.H. PUC Order 25,062 (Jan. 5, 2010); Cal. PUC Order
R.09-01-019 (Sept. 28, 2010). The move back to utility-led implementation was driven in part by raids on public
benefit funds by strapped state governments, the development of new policies to account for changes to electricity
markets, and utilities’ institutional competency. See Kushler et al., Five Years In, supra note 27, at 16–18; York et
al, supra note 1, at 7–10; Harrington & Murray, supra note 2, at 16–17, 19–22.
Arguments advanced for and against each model appear consistently in state dockets across the United States.
In support of utility-administered administration it is argued that: [1] Utilities generally understand their
customers and the unique infrastructure aspects in their service area. [2] Utilities have data on their customers
and a longstanding relationship that is usually perceived to be positive. People turn to their utilities when they
have questions. [3] Utilities already have the staffing and contracting capabilities and back-office systems
necessary to administer the programs. [4] Only the utilities will be able to use energy efficiency to address
system needs and to optimize system resources. If energy efficiency is to be viewed as a means to meet growing
demand, it must be a part of any resource planning process, which is difficult to do if it is removed from the
utility. . . . [5] Regulators have a clearly defined oversight role and well-understood authority over the utilities
to ensure only cost-effective programs are pursued an d only savings achieved are compensated.
Those in favor of third party administration argue: [1] Energy efficiency is the only focus. There is no
regulatory incentive to increase sales or bias towards supply-build options that increase rate base. [2] The costs
of implementing energy efficiency measures may be lower because recovery of lost margins is not an issue and
additional monies in the form of incentives are not necessary. [3] having one statewide program run by a third
party reduces inefficiencies due to the confusion of multiple programs run by different utilities.
Diane Munns, EEI, Trend Analysis: Administration of Energy Efficiency Programs, 2 (Sept. 2008); see also Comer,
supra note 2, at 35–36 (describing utilities’ institutional competency to administer EE programs).
29
Martin Kushler et al., ACEEE, Aligning Utility Interests with Energy Efficiency Objectives: A Review of Recent
Efforts at Decoupling and Performance Incentives, 3 (Oct. 2006). Not all utilities are investor-owned (though most
customers in the U.S. are served by an investor owned utility (IOU)); however, the same principles discussed in this
section apply to publically owned utilities (POUs) and cooperatives—rather than generating shareholder returns,
these utilities use earnings to cover debt costs, fund other municipal projects, or distribute dividends to co-op
members. NAPEE, Aligning Utility Incentives, supra note 25, at 2-11 n.11, 2-12 n.13; NAPEE, 2006 Report, supra
note 10, at 2-3. These utilities may not be subject to the same state regulation as their privately owned counterparts.
NAPEE, 2006 Report, supra note 10, at 2-2 n.2.
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encourage, supply-side investments by utilities.30 This section briefly describes how cost
recovery through regulated rates creates incentives to overproduce and overcapitalize—
incentives that are inconsistent with utility-led EE investment and that state policies are aimed at
either removing or working around.31
Under traditional rate regulation, utilities recover their cost of providing electricity through
average per-kWh rates set by the PUC during rate cases.32 These rates are based on the total
revenue required for the utility to cover all of its expected costs over the rate period, including
variable costs associated with the production, transmission, and distribution of electricity and
30

Under traditional rate regulations, a utility receives a monopoly franchise from the state for a certain geographic
area in exchange for undertaking an obligation to serve all customers in that area at PUC-regulated rates. Bosselman
et al., supra note 1, at 62–65. The PUC reviews these costs to ensure that customers only bear prudently-incurred
costs that are necessary as part of a plan to provide the most economical power to customers, and that utility
shareholders earn only a “reasonable rate of return” for the amount of risk borne; this review process is traditionally
done through public hearings called rate cases, where the utility presents evidence demonstrating the need for a
proposed project and its benefit to ratepayers, the relative economics of the project compared to alternatives, and its
capital costs associated with the project (including what constitutes a reasonable return to shareholders). Bosselman
et al., supra note 1, at 970, 65–101 (providing a detailed review of rate regulation). If the PUC determines that the
proposed project is either not needed or not the most economical option, it can either withhold preliminary approval
(before the utility implements the project) or disallow cost recovery (after the utility implements the project). Id.
Throughout most of the 20th century, utilities and PUCs concentrated on building capacity and expanding the
electricity grid to provide the country with abundant, reliable power. Bosselman et al., supra note 1, at 975; NAPEE,
Customer Incentives, supra note 2, at B-1. Throughout this period, average costs fell with increased production and
rate cases commonly resulted in lower average rates; as a result, the PUC’s role was largely reactionary—it
evaluated utility’s growth projections and each new project it proposed to meet the new demand. Bosselman et al.,
supra note 1, at 975; NAPEE, Customer Incentives, supra note 2, at B-1. It was not until the 1970s that PUCs first
began requiring utilities to manage demand as part of their overall plans to meet customer needs. York et al., supra
note 1, at 2. This section explores the challenges to associated with incorporating demand-side investments into a
framework that was originally intended to allow recovery on supply-side investments.
31
See Comer, supra note 2, at 36. The traditional regulatory structure “has historically rewarded utilities for building
infrastructure (e.g., power plants, transmission lines, pipelines) and selling energy. Under traditional regulatory
frameworks, efficiency programs that result in fewer sales make it more difficult for the utility to recovery fixed
costs, to create an adequate return for the investors’ risk, and to keep Wall Street and shareholders confident.” Id.
32
NAPEE, 2006 Report, supra note 10, at 2-2. Utilities often provide different rate structures and different average
rates to different customer classes (e.g., industrial or large commercial customers usually have lower average rates
than residential customers; utilities also provide time-of-use rates to many industrial customers as a way to both
shave peak demand and allow more sophisticated customers to better manage their bill). There are also a variety of
ratemaking procedures that have improved on or departed from the classical rate case (e.g., formulaic ratemaking).
This paper simplifies electricity rates and PUC ratemaking for purposes of explaining the throughput incentive and
the incentive to overcapitalize, notwithstanding the fact that some rate structures and ratemaking procedures
diminish these incentives (in fact, some are designed to do precisely that). Cf. sections I. B. 2. and I. B. 3. infra
(explaining the effect of decoupling and straight fixed variable ratemaking on the throughput incentive). Moreover,
while this section discusses the classical model of a vertically integrated utility with a state-granted monopoly and
price regulation, the relationship between sales and revenue that leads to the incentives described herein also exists
for distribution-only utilities in restructured states. Kushler et al., Aligning Utility Interests with EE, supra note 29,
at 3 (Oct. 2006).
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capital costs associated with financing investment in the assets used to produce and deliver that
electricity—these capital costs include a reasonable return to investor owned utilities’ (IOUs)
shareholders.33 The total revenue requirement is then averaged based on forecast electricity sales
over the rate period, and the utility charges this average rate until the next rate case.34 Because
actual revenue depends on actual electricity sales, and because the utility’s revenue covers fixed
and variable costs, the utility’s ability to recover all of its fixed costs depends on the accuracy of
projections in the base case (the assumptions used to set rates): if actual sales exceed base case
projections, the utility will over-recover on its fixed costs; if sales are lower than expected, it will
under-recover.35 Because utilities are obligated to pay interest to bondholders, taxes, and most

33

Bosselman et al., supra note 1, at 65; NAPEE, 2006 Report, supra note 10, at 2-2; see also note 30 supra. The
ratemaking process can be represented by the formula R = O + B(r), where R is the total revenue required, O is
operating expenses, B the “rate base,” and r is the rate of return. Bosselman et al., supra note 1, at 56; see also
NAPEE, Aligning Utility Incentives, supra note 25, at 2-4 to 2-5 (explaining the ratemaking formula and providing
examples); cf. note 29, supra.
34
NAPEE, 2006 Report, supra note 10, at 2-2. So, for example, if a utility expects to sell 800,000 MWh of
electricity in the upcoming year, incur operating expenses (both fixed and variable costs, including fuel, wages,
labor, O&M, depreciation) of $20 million, and has generation, and transmission assets worth $500 million, financed
by $300 million in long-term debt at 8% interest and $150 million in equity at an allowed ROE of 12%, then the
utility’s revenue requirement for the upcoming year is: $20 + $300*0.08 + $150*0.12 = $62 million and the average
rate is: $62,000,000 ÷ 800,000,000 kWh = 7.75¢ per kWh. See NAPEE, Aligning Utility Incentives, supra note 25,
at 2-4; note 33 supra. Expected sales can be based on either historic test years or forecasts. See Lester Baxter,
Understanding Net Lost Revenue Adjustment Mechanisms and Their Effects on Utility Finances, 5 UTILITIES POLICY
174, 176 (1995). The frequency of rate cases varies from state to state; some require cases every few years while
others only hold rate cases when the utility or PUC initiates them. NAPEE, Aligning Utility Incentives, supra note
25, at 2-12 n.16.
35
NAPEE, Aligning Utility Incentives, supra note 25, at 2-4 to 2-5; Zarnikau, supra note 25, at 394. Sales
fluctuations do not affect variable-cost recovery because short run variable costs (the costs of generating and
delivering each kWh) are a function of production; i.e., if sales are below the base case, the utility avoids the
variable costs associated with reduced sales because it did not have to generate and deliver the electricity in the first
place (though note that average rates are based on average volumetric costs, so utilities do have an incentive to
reduce peak sales, or at least shift peak usage to other times, because the most expensive marginal units operate at
peak demand and therefore these sales are the least profitable). See Baxter, supra note 34, at 175. Fluctuations are
commonly caused by slower economic conditions or different weather than projected in the base case. NAPEE,
2006 Report, supra note 10, at 2-2; Zarnikau, supra note 25, at 394; see also Cavanagh, supra note 1, at 316 (“[T]he
typical utility forecast is beset with indeterminacy because of its emphasis upon trends in personal income,
economic growth, employment, appliance saturation, fuel prices, and consumer sensitivity to rate increases.”). While
it is common for a state prohibition on “single-issue ratemaking” to prevent utilities from adjusting rates based on
changed circumstances without a full-blown rate case, state regulations are riddled with exceptions that allow
utilities to recoup losses from changes in sales or costs that are outside the utilities’ control (e.g., extreme weather,
fuel price spikes); these mechanisms typically take the form of automatic adjustment clauses (e.g., fuel adjustment
clauses), that are reflected in rate changes, or balancing mechanisms that allow the utility to carry the excess or
under-recovered costs as a regulatory asset to be recovered later. See Baxter, supra note 34, at 176; see also NAPEE,
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other fixed costs, the cost most exposed to fluctuations in revenue is the utility’s margin—for
IOUs, this is the return to shareholders.36
The result: in the period between rate adjustments, utilities have an incentive to sell more
electricity than was forecast in the base case because it will increase shareholder returns above
the ROE set by the PUC; this incentive to maximize electricity sales is called the “throughput
incentive.”37 Because EE investments ostensibly decrease electricity usage, they therefore reduce
potential shareholder earnings; this effect creates a disincentive to aggressive EE investment and
is commonly called the lost margins problem.38 Table 1 below illustrates the problem by
providing an example of shareholder returns with actual sales above and below the base case.

Aligning Utility Incentives, supra note 25, at 3-5 n.3 (explaining single-issue ratemaking prohibitions); see also
Richard Morgan, Time to Face the FACs: How Fuel Clauses Undermine Energy Efficiency, ELECTRICITY J., 34
(Oct. 1993) (explaining how fuel adjustment clauses contribute to utility disincentives to implement EE). These
mechanisms are part of a broader effort to strike the appropriate apportionment of risk between ratepayers and
shareholders and to manage the cost of this risk to shareholders (i.e., the return demanded by investors), since the
utility’s cost of capital gets passed along to ratepayers. See NAPEE, Aligning Utility Incentives, supra note 25, at 212, n.12.
36
NAPEE, Aligning Utility Incentives, supra note 25, at 2-4 to 2-5. Utilities’ inability to pay adequate shareholder
dividends will drive up their cost of capital, and rates along with it:
Although a utility is not obligated to pay returns to shareholders in the same sense that it is obligated to pay for
fuel or to pay the interest associated with debt financing, failure to provide the opportunity to earn adequate
returns will lead equity investors to view the utility as a risker or less desirable investment and will require a
higher rate of return if they are to invest in the utility. This will increase the utility’s overall cost of service and
its rates.
NAPEE, Aligning Utility Incentives, supra note 25, at 2-12 n.12. Utilities also rely on revenue growth between rate
cases to fund new investments. Southern Co., Shareholder Report: Energy Efficiency Regulatory Structures, 5 (Apr.
2008).
37
NAPEE, 2006 Report, supra note 10, at 2-2; Kushler et al., Aligning Utility Interests with EE, supra note 29, at 3.
This incentive also exists for POUs, co-ops, and distribution-only utilities: POUs use margins to service debt and
fund other government activities, co-ops pay members dividends, and distribution-only utilities still recover fixed
costs through average volumetric rates that include their fixed costs. See Kushler et al., Aligning Utility Interests
with EE, supra note 29, at 3; cf. note 29, supra; note 40, infra. Importantly, more frequent rate cases or other
adjustment mechanisms to reduce the impact of regulatory lag may diminish the throughput incentive to the extent
these efforts adjust rates to minimize under-recovery of fixed costs. See Southern Co., supra note 36, at 9.
38
Even when the expected impact of EE measures are taken into account in when setting rates (for example, when
PUCs use forward test years to set rates), any savings above projections will dip into shareholder earnings; at
bottom, the relationship between ROE and sales creates a fundamental tension between the utility’s objectives in
implementing the EE program and its obligation to shareholders. See Baxter, supra note 34, at 176; cf. Mark Lowry
et al., EEI, Innovative Regulation: A Survey of Remedies for Regulatory Lag, 31–33 (Apr. 2011) [hereinafter EEI,
Innovative Regulation for Regulatory Lag] (describing the use of forward test years). At bottom, utilities “cannot
fulfill their obligations to their shareholders while simultaneously encouraging energy efficiency efforts of their
customers.” NAPEE, Aligning Utility Incentives, supra note 25, at 5-1.
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Table 1. Impact on Shareholder Earnings from Changes in Electricity Sales39
Base Case
(used to set rates)
800,000

Weather Increases
Demand 5%
840,000

EE Reduces
Demand 5%
760,000

16,000

16,800

15,200

4,000

4,000

4,000

Rate Base

450,000

450,000

450,000

Debt @ 8%

300,000

300,000

300,000

Equity @ 12 %

150,000

150,000

150,000

Interest

24,000

24,000

24,000

Allowed Earnings

18,000

18,000

18,000

Revenue Required to Cover
Costs

62,000

62,800

61,200

7.75

7.75

7.75

62,000

65,100

58,900

-

2,300

(2,300)

-

12.8%

-12.8%

12.00%

13.5%

10.5%

Elec. Sales (MWh)
Variable Costs
Depreciation

Average Rate (¢/kWh)
Actual Revenue
Revenue Required –
Revenue Collected
% Change in Earnings, ROE
ROE

As the table illustrates, relatively small fluctuations in sales can significantly change earnings
and ROE, with this hypothetical utility experiencing a 12.8% change in earnings from a 5%
change in sales.40 A substantial percentage of states have adopted policies to counteract the lost
margin problem, even where utilities are required to provide a certain amount of energy
savings—discussed in section I. B. 2. a. below.

39

Dollar amounts in thousands unless otherwise indicated. This example was adapted from one provided in NAPEE,
Aligning Utility Incentives, supra note 25, at 2-5. Also see note 34 supra for an explanation of the base case
scenario calculations.
40
The sensitivity of ROE to changes in sales will depend on the utility’s fixed-to-variable cost ratio, and so it will
vary from utility to utility. NAPEE, Aligning Utility Incentives, supra note 25, at 2-5 to 2-6. For example, gas
utilities traditionally have very high fixed costs (because the price of gas is passed through directly to customers),
and so have a strong throughput incentive; policies to counteract this incentive—decoupling being the most
common—have been widely adopted. See NAPEE, Aligning Utility Incentives, supra note 25, at 2-6, 2-12 n.15. The
unbundling of utility assets that came with restructuring also lowered the fixed-cost portion of the residual
distribution-only utilitys’ volumetric rates.
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The second important utility incentive built into cost-of-service ratemaking is created by the
utilities’ ability to earn a ROE on hard assets (e.g., power plants, transmission lines).41 In
general, because utilities’ rate of return is a function of its “rate base” (the depreciated value of
the assets used to generate and deliver electricity), utilities have an incentive to overcapitalize—
increase the rate base—because an higher rate base generates more earnings.42 This incentive to
overcapitalize presents a fundamental tension between utilities’ obligation to maximizing
shareholder earnings and also provide least-cost power to customers, but the incentive is well
understood, and PUCs’ oversight role has developed in response to this incentive to ensure
reliable power at the lowest possible cost.43 Most states do not treat utility spending on EE
investments as a capital investment (to be included in the rate base); instead, EE spending is
typically treated as an expense (so the utility will recovers its costs—including carrying costs—
but does not earn a return).44 Therefore, given a choice between investments to address
incremental load growth, a utility prefers traditional supply-side assets to EE programs because it

41

NAPEE, Aligning Utility Incentives, supra note 25, at 2-7; see Bosselman et al., supra note 1, at 65; note 33,
supra.
42
See NAPEE, Aligning Utility Incentives, supra note 25, at 2-6 to 2-7. This incentive to for regulated firms to
overcapitalize is commonly known as the Averch–Johnson Effect. See Harvey Averch & Leland L. Johnson,
Behavior of the Firm Under Regulatory Constraint, 52 AM. ECON. REV. 1052 (1962). For a large part of the 20th
century this incentive served ratepayers well; average costs declined with increased capacity and production, and
PUCs and utilities focused on building new capacity to provide more abundant, reliable service. NAPEE, Customer
Incentives, supra note 2, at B-1.
43
See NAPEE, Aligning Utility Incentives, supra note 25, at 2-7. During the 1970s, when rates began to rise for the
first time, PUCs began developing oversight mechanisms to ensure new investments were part of a plan to deliver
the lowest-cost power to customers. See NAPEE, Customer Incentives, supra note 2, at B-1 to B-2. Today, state
PUCs exercise this oversight by requiring, among other things, more transparent integrated resource planning,
advanced certification for new projects, competitive bidding requirement for new proposals, and comparative
economic analysis during rate cases. See Bosselman et al., supra note 1, at 970.
44
Sara Hayes et al, ACEEE, Carrots for Utilities: Providing Financial Returns for Utility Investments in Energy
Efficiency, 1, 3 (Jan 2011); Southern Co., supra note 36, at 7 (“Most costs for an energy efficiency program would
be considered operations and maintenance costs, and would only be allowed recovery dollar for dollar—so long as
the costs were prudent.”). Currently only a few states allow utilities to capitalize EE spending. The treatment of EE
spending for purposes of cost recovery is discussed more in section I. C. 2. below.

15

can include the supply-side resource in its rate base and generate earnings, while the EE measure
will only be passed through to customers.45
To summarize, the two primary hurdles to utility-led EE investment are (1) short-term
revenue losses caused by lower sales, which can reduce shareholder earnings, and (2) the longerterm erosion of utilities’ rate base caused by investments in non-capital assets, which lower
growth rates in earnings.46

B. Types of Ratepayer Funded Policies
In response to these barriers, states have adopted a variety of policies meant to remove or
work around the disincentives to utility-led EE investment. Given the variety of state regulatory
frameworks, utility structures, and regional power systems, no single policy is considered the
“best” to overcome or avoid these barriers, and no single type of policy dominates the state
landscape.47 This section describes the four general categories of policies to promote ratepayer
funded EE: (1) mandates and targets, (2) lost-margin recovery and shareholder incentives, (3)

45

Hayes et al, Carrots for Utilities, supra note 44, at 1 (Jan 2011). “When a utility shifts its strategy from one of
investing in capital supply-side resources, to one that focuses more on large energy efficiency expenditures, then
earnings growth and earnings per share growth slows.” Southern Co., supra note 36, at 5. The size of the impact on
future shareholder earnings will depend on the amount of avoided costs attributed to the EE investment, the ROE
permitted by the PSC, and the utility’s cost of capital. Zarnikau, supra note 25, at 395. EE programs may encounter
a separate barrier when the EE program has a cheaper overall cost of electricity than the next-best supply-side
resource; however, this issue is not unique to EE investments and is remedied by the same mechanisms that ensure
least-cost planning in general. See NAPEE, Aligning Utility Incentives, supra note 25, at 2-7; cf. Friedrich et al.,
supra note 10, at 4 (finding an LCSE between 1.6 and 3.3¢ per kWh); Ahmad Farqui & Peter Fox-Penner, Brattle
Group, Energy Efficiency and Utility Demand-Side Management Programs, 26 (presented July 14, 2011) (reporting
LCSE around 4¢ per kWh).
46
Baxter, supra note 34, at 182; Southern Co., supra note 36, at 2.
47
See EEI, Trend Analysis, supra note 28, at 1.
[I]mpacts of each of these regulatory mechanisms on utility profits are very sensitive to the economic
environment faced by the utility. A regulatory mechanism structured in a particular manner for one type of
utility facing a particular set of circumstances may not be fair if applied to other utilities facing different
economic environments. . . . Beware of those who claim that a single ratemaking approach is the universally
“best” policy to promote energy efficiency without damaging the profitability of regulated utilities. The number
of possible situations is limitless and generalizations are difficult.
Zarnikau, supra note 25, at 394, 410 (emphasis in original). Most states do rely on utilities to implement ratepayerfunded EE; however, they have relied on a variety of policies to reach this result. See Edison Foundation, Institute
for Electric Efficiency (IEE), Summary of Ratepayer-Funded Electric Efficiency Impacts, Budgets, and
Expenditures, 2 (Jan. 2012) (reporting that utility budgets account for 84% of total ratepayer-funded EE budgets).
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market transformations, and (4) system benefits charges. Most states have not relied exclusively
on one category, usually implementing some mix of categories to meet broad energy savings
goals.48

1. Mandates, Cost-Effectiveness Targets, Voluntary Goals
The most straightforward ratepayer funded policies are those requiring utilities to achieve a
certain amount of electricity consumption savings per year or over a certain time frame.49 When
these policies are adopted for EE only, they are called energy efficiency resource standards
(EERSs), but many states have incorporated EE into renewable portfolio standards (RPSs) by
allowing utilities to meet a certain percentage of their RPS obligations through EE.50 By only
requiring a certain end result, EERSs give utilities flexibility to implement the most costeffective programs to meet their obligations.51 Effective enforcement of these standards depends
on regulators’ ability to accurately measure the impacts of EE on energy use (as opposed to
economic conditions, weather, etc.)—these considerations are discussed in section I. C. 3. below.
Over half the states have an EERS of some sort (including counting EE towards RPSs), and most
states are meeting energy-savings objectives so far.52

48

See, e.g., N.M. H.B. 2008-305; Co. HB 07-1037; Minn. Stat. § 216B.241; Ar. PSC Docket 08-137-U, Orders 14,
15. EERSs were first adopted in restructured states to make up for the loss of regulatory support for utility EE
spending; e.g., Texas was the first state to adopt a demand-reduction requirement; it adopted the policy at the same
time it introduced retail competition. See EPA, Clean Energy Guide to Action: Policies, Best Practices, and Action
Steps for States, 4-4 to 4-5 (Apr. 2006); Tex. S.B. 7, 76(R) (2000). Traditionally regulated states first relied on
regulators’ involvement in utility planning through the IRP process; however, EERSs and RPSs have phased out
IRP oversight over time. See EPA, Guide to Action, supra, at 4-5; Bosselman et al., supra note 1, at 973.
49
See EPA, Guide to Action, supra note 48, at 4-3; see, e.g., Nev. Rev. Stat. 704.7805; Ariz. Admin. Code AAC
R14-2-2401; Mich. Comp. L. § 460.1071. These goals can be framed either as a certain amount of electricity savings
(in MWhs), a certain amount of load reduction (MW), a percentage of demand growth, a percentage of load growth,
or a percentage of some base-year sales. Columbia Law School Center for Climate Change Law (CCCL), Public
Utility Commissions and Energy Efficiency, 16 (Aug 2012); EPA, Guide to Action, supra note 48, at 4-7. These
mandates are typically limited to IOUs, since many state PUCs lack jurisdiction over municipal or co-op rates. See
EPA, Guide to Action, supra note 48, at 4-8.
50
See, e.g., N.C. Gen. Stat. § 62-133.8(a)(2); Nev. Rev. Stat. § 704.7821(b).
51
EPA, Guide to Action, supra note 48, at 4-4.
52
See IEE Jan 2012, at 2; CCCL, supra note 49, at 19 (“Overall, EERSs appear to be effective in driving increased
energy efficiency investment due to their establishment of concrete goals and timelines.”).
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Some states use a less definite standard, requiring utilities to incorporate all cost-effective EE
into their IRPs.53 This framework depends on heavier PUC involvement to assess the costeffectiveness of proposed projects and ensure that utilities have implemented all available
projects.54 While the all-cost-effective standard is more flexible than an EERS in one sense—it
does not require a predetermined amount of energy savings or demand reduction—it is stricter in
another sense, because it restricts utilities’ ability to choose which programs to implement.55 The
standard is also focused on implementation, rather than results, and so regulators must establish
effective post-implementation monitoring to ensure ratepayers receive the benefits of these
programs.56 These standards have been replaced by EERSs in most states, but some still have an
all-cost-effective requirement.57
Still other states set voluntary energy savings targets.58 These policies are useful to utilities
because they increase certainty associated with PUC approval and cost recovery of EE projects:
when implementing programs in an effort to meet an articulated state goal, utilities need only
justify the cost-effectiveness of the EE program against other EE programs, and not against a full
portfolio of options to meet customer needs.59

53

Cappers et al., Lawrence Berkeley Nat’l Lab., Quantitative Financial Analysis of Alternative Energy Efficiency
Shareholder Incentive Mechanisms (Aug. 2008); York et al., supra note 1; see, e.g., N.M. Stat. 62-17-1 et seq.;
Mont. Admin. R. 38.5.2001.
54
While these types of determinations may seem to sync with PUC’s institutional competencies, EE presents some
additional challenges in quantifying and assessing cost-effectiveness. See section I. C. 1. b. below for a discussion
of the different cost-effectiveness tests. Procedurally, these broad standards are typically translated into numerical
requirements for each year. CCCL, supra note 49, at 19–20.
55
California has adopted a variation of the “all cost effective” requirement by requiring utilities to put EE
investments first in the “loading order” for new resources—requiring utilities to implement cost-effective EE over
supply-side alternatives. CCCL, supra note 49, at 20; Cal. Pub. Util. Code § 454.5(b)(9)(C).
56
Evaluation methods are discussed in section I. C. 3. below.
57
See Bosselman et al., supra note 1, at 973.
58
See, e.g., Tex. PUC Rule 25.181(h); Va. Code § 56-585.2; 30 Vt. Stat. Ann. § 209.
59
Cost-recovery frameworks and their effect on EE investment are discussed in section I. C. 2. below.
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2. Addressing Lost Margins, Shareholder Incentives
Mandates and standards achieve some level of EE investment, but do so without directly
addressing utilities incentives; i.e., they leave the throughput incentive intact and do not address
the inequality of EE investments from shareholders’ perspective.60 During the mid-80s, states
began experimenting with new policies to retain the traditional regulatory framework, but
remove the disincentives created by EE’s effect on margins and provide additional incentives for
shareholders to put EE on equal financial footing with supply-side investments.61 These policies
have grown steadily in popularity since restructuring, and, as of mid-2012, 27 states had some
method to address lost margins (with 8 states in the process of considering new rules), and 23
states had some type of shareholder incentive (with 6 more in the process of considering new
incentives).62 By directly addressing utility incentives, these policies are seen as a way to
promote aggressive investment beyond state-imposed mandates and ensure long-term viability of
utility-led EE.63
60

“An important indicator of consistency in utility resource assessments is that the utility and its shareholders should
be indifferent to alternative resource investments: that is, the utility will acquire the most cost-effective resource to
meet customer needs, regardless of whether the resource is a power plant or an energy efficiency program.” Baxter,
supra note 34, at 177. “Many observers would agree that significant and sustained investment in energy efficiency
by utilities, beyond that required under statute or order, will not occur without implementation of some type of
mechanism to ensure recovery of lost margins.” NAPEE, Aligning Utility Incentives, supra note 25, at ES-3.
61
See York et al., supra note 1.
62
IEE July 2012, at 2.
63
“[S]ignificant and sustained investment in energy efficiency by utilities, beyond that required by statute or order,
will not occur absent implementation of some type of lost margin recovery mechanism.” NAPEE, Aligning Utility
Incentives, supra note 25, at 2-7.
Efficiency spending by utilities is increasing nationally and is significantly higher in states that have adopted
policy mechanisms to align incentives to promote efficiency. . . . [M]any states have had immediate and
substantial increases in efficiency investments following adoption of an incentive.
Hayes et al., Carrots for Utilities, supra note 44, at iv. These policies are controversial to the extent they are seen as
transferring risk from shareholders to ratepayers or superfluous to utilities’ obligation to provide least-cost power in
the first place. See Cappers et al., supra note 53, at 2–3 (explaining the various stakeholders’ viewpoints on why
regulators should or should not seek to make EE profitable for utilities); Zarnikau, supra note 25, at 394 (“Consumer
organizations tend to oppose [LRAMs, shareholder incentives, and decoupling], either over concerns that such
mechanisms will increase short-term rates or over more general unease related to the growing involvement of
utilities in the delivery of energy efficiency services.”). This is particularly true for shareholder incentives, which
overtly split the benefits of EE between shareholders and ratepayers. See Cappers et al., supra note 53, at 2.
“However, if the mechanisms are well-designed and implemented, customer benefits will be large enough that
sharing some of this benefit as a way to reduce utility risk and strengthen institutional commitment will leave all
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a. Policies to Address Lost Margins
Most states that have adopted an EERS have also adopted some mechanism to prevent underrecovery of fixed costs (the lost margins problem described above) from effective efficiency
measures.64 Two types of policies have emerged to allow utilities to fully-recover fixed costs
when EE causes sales to decline: (1) lost revenue adjustment mechanisms (LRAMs), which
automatically add a per-kWh charge to make up for under-recovered fixed costs, and (2) fixed
variable pricing, which segments rates so that utilities recover a portion of fixed costs through a
non-volumetric charge (that does not vary with usage).65 Decoupling (explained in section I. B.
3. below) also addresses lost margins by transforming the relationship between sales and
revenue.
LRAM: States that use the LRAM approach treat the lost margins associated with EE
programs and as an expense, which is recovered through a per-kWh rate rider.66 State LRAM’s
differ slightly in application, but the basic framework is a regulatory mechanism that adjusts
rates to counteract the effect of EE on fixed cost-recovery without the need for a full-blown rate
case.67 Table 2 below illustrates the operation of an LRAM to make up for the shortfall in sales.68

parties better off than had no investment been made.” NAPEE, Aligning Utility Incentives with EE, supra note 25,
at 3-1.
64
See, e.g., Colo. PUC, Docket No. 07A-420E; NCUC, Docket E-7 sub 831; Ohio Rev. Code § 4928.143(B)(2)(h).
65
Variable costs and any remaining fixed costs are still recovered through volumetric rates (i.e., typical per-kWh
rates). EEI, Innovative Regulation for Regulatory Lag, supra note 38, at 24.
66
The basic calculation of lost margins is straightforward: (drop in sales from EE) x (fixed rate) – (avoided variable
costs) = Lost Margins. The per-kWh LRAM is calculated by averaging the lost margins over the total post-EE sales:
(Lost Margins) ÷ (total post EE sales) = LRAM ($/kWh). See Zarnikau, supra note 25, at 397.
67
Major differences include when lost margins are calculated, when the LRAM is added to rates, and what customer
classes the LRAM is assigned to. Baxter, supra note 34, at 177–79.
68
An LRAM that takes the form of a prospective surcharge adjusts rates based on forecast EE savings for the
upcoming adjustment period (typically a year). Baxter, supra note 34, at 178. Prospective adjustments are subject to
review once EE savings and their impact on margins are verified. Id.
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Table 2. Recovery of Lost Margins through an LRAM69
EE Reduces
Demand 5%

Base Case
Elec. Sales (MWh)

EE + LRAM

800,000

760,000

760,000

Revenue Requirement

62,000

61,200

61,200

Allowed Rate (¢/kWh)
Expected Revenue
(w/o LRAM)

7.75

7.75

7.75

62,000

58,900

58,900

Lost Margins

-

(2,300)

(2,300)

LRAM (¢/kWh)
Revenue Collected
(incl. LRAM)

-

-

0.303

62,000

58,900

61,200

0.0%

-12.8%

0.0%

12.0%

10.5%

12.0%

% Change in Earnings, ROE
ROE

As the methodology suggests, administering an LRAM requires accurate quantification of EE
impacts on sales (as opposed to other factors like weather, economic activity), and while rigorous
quantification can drive up the overall costs of EE programs, it has not done so prohibitively in
most cases.70 LRAMs also leave the throughput incentive in place, so while a utility will recover
the lost margins caused by approved EE programs, it still has an incentive to maximize
electricity sales.71 Lost margins also have a tendency to grow over time: as sales decrease (or
grow more slowly), the revenue base (i.e., the total number of kWh’s sold) is eroded, therefore
increasing the amount of fixed costs that must be assigned to each kWh and increasing the

69

Dollar amounts in thousands unless otherwise indicated. See Table 1 above for details of the costs included in the
revenue requirement.
70
See NAPEE, Aligning Utility Incentives, supra note 25, at 2-6, 5-10; cf. CEE, 2011 Industry Report, supra note 3,
at 27 (reporting 2011 EM&V budgets at approximately 3.5% of overall EE budgets). EM&V is discussed in section
I. C. 3. below.
71
Hayes et al., Carrots for Utilities, supra note 44, at 3; NAPEE, Aligning Utility Incentives with EE, supra note 25,
at 5-10. “[The direct reimbursements for lost revenues] approach is vulnerable to ‘gaming’ by over-claiming
savings; . . . it typically leads to very contentious reconciliation hearings as parties argue about the measurements of
savings; and . . . it doesn’t do anything to address the utility disincentive regarding broader energy efficiency
policies beyond the specific program addressed with the mechanism.” Kushler et al., Aligning Utility Interests with
EE, supra note 29, at 8.
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sensitivity of shareholder earnings to lower sales.72 This erosion of the revenue base may lead to
higher rates in the long run, and has led some states to cap lost revenue recovery.73
Fixed-Variable Pricing: This approach changes rate design from the classic overall-average
rate into segmented fixed and variable rates, with some portion of fixed costs recovered through
fixed rates, and variable costs recovered through normal volumetric rates—the idea being to
structure rates so that reductions in sales do not affect fixed-cost recovery.74 There are three
general approaches to fixed-variable pricing: straight fixed-variable (SFV), modified fixedvariable (MFV), and declining block rates.75 The SFV approach assigns a fixed charge to each
customer (that they pay regardless of usage), and then charges a per-kWh rate based on usage;
fixed costs are recovered through the fixed charge and variable costs are recovered through the
volumetric charge.76 MFV rates incorporate the same principle, but only assign a portion of the
fixed costs to the fixed rates—so some fixed costs are still recovered through variable rates.77
Declining block rates retain volumetric rates (so it is not a true fixed-variable scheme) but
segment rates into different blocks based on usage.78 Fixed costs are then assigned to the “lower”

72

Baxter, supra note 34, at 182; Kushler et al., Aligning Utility Interests with EE, supra note 29, at 5.
Baxter, supra note 34, at 182–183.
74
EEI, Innovative Regulation for Regulatory Lag, supra note 38, at 24; NAPEE, Aligning Utility Incentives with
EE, supra note 25, at 5-12 to 5-13. This rate structure is a more accurate measurement of the true cost of electricity
to the consumer because fixed costs are more a function of the number of customers than total demand. Southern
Co., supra note 36, at 6.
75
EEI, Innovative Regulation for Regulatory Lag, supra note 38, at 24. While declining block rates are not a true
fixed variable rate structure (because fixe costs are still recovered entirely through volumetric rates) it is aimed at
the same principle: to create an alternative rate structures that diminishes utility’s fixed costs’ sensitivity to
fluctuations in sales.
76
David Boonin, A Rate Design to Increase Efficiency and Reduce Revenue Requirements, 22 ELECTRICITY J. 68, 69
(May 2008); NAPEE, Aligning Utility Incentives with EE, supra note 25, at 5-12.
77
EEI, Innovative Regulation for Regulatory Lag, supra note 38, at 24.
78
NAPEE, Aligning Utility Incentives, supra note 25, at 5-12. This type of rate design has typically only been used
by natural gas utilities, and has had limited implementation for retail electricity utilities. See Id.; EEI, Innovative
Regulation for Regulatory Lag, supra note 38, at 24–26.
73
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blocks and variable costs in the “higher” blocks; the lower blocks are set at a level that most
customers will exceed, thus minimizing unrecovered fixed costs.79
The SFV rate structure guarantees full recovery of fixed costs and eliminates the throughput
incentive—fluctuations in sales will decrease the variable charges collected from customers, but
the utility will also avoid the variable costs associated with producing the electricity.80 The MFV
and declining block rate structures decrease the throughput incentive, but do not eliminate it
entirely. The biggest drawback to these approaches is their effect on customers’ incentive to
reduce energy use: because the incremental cost of energy usage decreases (since volumetric
rates only include variable costs), customers have less incentive to use energy more efficiently.81
Also, these rate structure insulate utility earnings from any factor that decreases usage—not just
EE.82
b. Beyond Removing Disincentives: Shareholder Incentives
Policies that allow utilities to fully recover their fixed cost address the throughput incentive,
but do not address the incentive to overcapitalize (that disadvantages EE investments relative to
comparable supply-side investments).83 To address this second incentive, and to change utilities’
focus from supply- to demand-side investments, states have adopted policies aimed at providing
rewards for EE investment.84 The purpose of these policies are to put demand-side resources on

79

NAPEE, Aligning Utility Incentives, supra note 25, at 5-12.
NAPEE, Aligning Utility Incentives, supra note 25, at 5-12.
81
Boonin, supra note 76, at 70–71; NAPEE, Aligning Utility Incentives, supra note 25, at 2-11 n.9, 5-12 to 5-13.
But cf. Boonin, supra note 76, at 72–76 (describing a rate adjustment mechanism to create customer incentives to
save electricity under SFV pricing). Also fixed-variable rates are likely to disproportionately affect low-income
customers and users that do not use much electricity (e.g., small residential customers), since they may see a
substantial increase in bills from the fixed rates (because fixed costs make up a large portion of rates). Boonin, supra
note 76, at 71–72; NAPEE, Aligning Utility Incentives, supra note 25, at 5-13. Combining fixed-variable pricing
with time-of-use rates can mitigate this impact on customer incentives (moving customer rates even closer to the
true marginal price of electricity). See Southern Co., supra note 36, at 6–7.
82
Cheryl Harrington et al., Regulatory Assistance Project, Energy Efficiency Policy Toolkit, 112 (Jan. 2007).
83
NAPEE, Aligning Utility Incentives, supra note 25, at 6-1.
84
Hayes et al., Carrots for Utilities, supra note 44, at 3. Because of the difficulties inherent in some models aimed at
lost margins (e.g., quantification requirements, failure to address the throughput incentive, and effect on customer
80
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equal or better footing with supply-side resources—to make EE profitable for utilities instead of
a break-even proposition—as a way to promote aggressive utility implementation.85 Shareholder
incentives typically take one of three forms: (1) performance targets, (2) shared savings, and (3)
ROE bonuses.86 The three categories are explained in turn, along with a unique category recently
created by Duke energy that takes pieces from some of the lost-margins policies described above
and the shareholder incentives policies described herein.
Performance Targets: Performance target policies tie incentives directly to the performance
of the program, with rewards kicking in once the EE program achieves a certain threshold
percentage of the expected benefits and then usually increasing incrementally as performance

incentives) some states have adopted incentives instead or lost margins policies as a rough way of getting at the
problem. Kushler et al., Aligning Utility Interests with EE, supra note 29, at 5–6, 9; NAPEE, Aligning Utility
Incentives, supra note 25, at 2-12 n.20; see, e.g., Mont. Code Ann. 69-3-712; Nev. Admin. Code. 704.9523. Having
an incentive without a mechanism to address lost margins makes it difficult to evaluate the effectiveness of the
incentive on utility behavior, since it is hard to tease out what costs the utility is recovering for its shareholders and
what just goes to make up for lost margins. Hayes et al., Carrots for Utilities, supra note 44.
85
See NAPEE, Aligning Utility Incentives, supra note 25, at 2-8; Hayes et al., Carrots for Utilities, supra note 44, at
iv, 13, 15 (“Several utility representative indicated that the ability to place a baseline dollar value on efficiency
investments made the option more appealing to senior management and engaged them in efficiency planning and
decision-making in a more significant way.”); CPUC Order 06-04-010 (Apr. 2006).These incentives obviously raise
the cost of EE programs to ratepayers and are controversial for several reasons: Some see incentives as rewarding
utilities for simply fulfilling their obligation to pursue least-cost resources. See NAPEE, Aligning Utility Incentives,
supra note 25, at 2-8; Cappers et al, supra note 53, at 2. Others see incentives as distorting utility behavior—their
core competency is managing supply-side resources (i.e., forcing EE on utilities creates mission creep). NAPEE,
Aligning Utility Incentives, supra note 25, at 2-8. It is also difficult to assess what the “optimal” incentive is; i.e., it
is hard to tell whether utilities are being over- or under-compensated, whether consumers are paying too much or too
little for the benefits received, and whether additional incentives would be worth the additional EE investments they
produced. Cappers et al., supra note 53, at 3. Tying EE implementation to regulatory mechanisms may also be an
unsustainable long-term business model because it depends on ongoing regulatory support. EEI, Making a Business
of EE, supra note 9, at 2–3, 5; see also NASUCA, EE Resolution, at 2–3 (incentives should be a stepping stone to
market-provided EE). Tying these incentives to performance and mandates has generally made them more
acceptable to stakeholders. See Hayes et al., Carrots for Utilities, supra note 44, at iv; see, e.g., NASUCA, EE
Resolution, at 3. Descriptively, states have gravitated more towards performance-based incentives. Hayes et al.,
Carrots for Utilities, supra note 44, at iii. Several of these arguments mirror the parallel debate over who should
provide EE services in the first place. Cappers et al., supra note 53, at 2 (“It boils down to two questions: who—
utility shareholders or customers—should receive the net economic benefits from increased energy efficiency
programs; and, if the net benefits are shared between utilities and consumers, how much of a share should each
receive?”); cf. note 29, supra.
86
The most common incentive format is shared savings. Hayes et al., Carrots for Utilities, supra note 44, at 14.
Across all categories, the average incentive comes to around 10% of utilities’ program costs. Carrots, at 10; Farqui
& Fox-Penner, supra note 45, at 40.
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improves, up to a predefined cap.87 The incentive is typically expressed as a percentage of the
utility’s program costs, but it can also be a per-kWh payment or simply a dollar amount.88
Shared Savings: Shared savings programs are structured the same as performance targets,
but the utility gets a percentage of the net economic benefits created by the EE program (rather
than a percentage of program costs).89 Providing a share of the economic benefits incentivizes
utilities to implement the most cost-effective programs (which aligns the utility’s incentives with
regulators’ and customers’).90 Shared savings rewards also typically have a threshold and a cap.91
So far, utilities have been successful at meeting threshold savings goals in performance targets
and shared savings policies.92

87

For example, the Massachusetts’ performance target provides 3.75% of program costs at 75% of the energysavings goal, with the amount increasing incrementally up to the 5.5% cap. See Mass. Dept. Public Utilities, Dockets
06-45, 04-11; Order 91-100. Some states also impose penalties for under-performing programs. See, e.g., N.Y.
Public Service Comm’n, Case 07-M-0548, Op. 89-29. The benefit tied to the incentive is usually saved energy (i.e.,
how much electricity generation was avoided), but it can also include reduced demand (i.e., reduced the need for
new capacity), total net-benefits to ratepayers, or total participation rates. See NAPEE, Aligning Utility Incentives,
supra note 25, at 6-3; see, e.g., N.M. Public Regulation Comm’n, Dockets 08-00024-UT, 10-00266-UT, 10-00280UT (tying incentive to avoided peak demand); Idaho PUC, Case IPC-E-09-04 (tying incentive to participation rates).
88
See, e.g., N.M. Public Regulation Comm’n, Dockets 08-00024-UT, 10-00266-UT, 10-00280-UT (providing 0.5 to
0.1 cents per kWh saved and $10 per kW avoided); N.Y. Public Service Comm’n, Case 07-M-0548, Op. 89-29
(providing a total incentive for all utilities of $40 million per year, to be dispersed based on progress towards
energy-savings goals).
89
Hayes et al., Carrots for Utilities, supra note 44, at 14. The programs are called “shared savings” because, absent
the incentive, ratepayers would capture the net economic benefits of the EE program. Comer, supra note 2, at 36. As
explained below, there are multiple ways to measure the benefits of an EE program, though all include some
measure of the utility’s avoided cost—the costs to generate and deliver electricity that the utility did not incur. See
NAPEE, Aligning Utility Incentives, supra note 25, at 6-4; section I. C. 1. b. infra. The most common methodology
used to award incentives is the Total Resource Cost (TRC) test. See Hayes et al., Carrots for Utilities, supra note 44,
at 14.
90
Comer, supra note 2, at 36. As section I. C. 1. b. below explains, no single cost-benefit test captures the full
benefits of EE to all stakeholders; those states that use a shared savings incentive must choose which test to rely on
to calculate the total net benefits to be shared by ratepayers and utilities. See NAPEE, Understanding Cost
Effectiveness of EE, supra note 11, at 4-11. Because the different cost-benefit tests provide a view of the benefits to
a specific stakeholder group, some states have used a weighted average of more than one test. See id.; section I. C. 1.
b. infra.
91
These caps and thresholds operate just as they do with performance targets. For example, California’s shared
benefits policy provides 9% of net benefits once the EE program reaches 85% of the projected savings goal, and at
100% projected savings, the percentage increases to 12%, up to a $450 million cap for all utilities over a 3-year
period (for programs that fail to meet 65% of projected savings, the policy provides a penalty). CPUC Rule 06-0410 (Apr. 13, 2006); NAPEE, Aligning Utility Incentives, supra note 25, at 6-7 to 6-11 (explaining the CPUC’s
shared benefits program in detail).
92
Hayes et al., Carrots for Utilities, supra note 44, at iii, 11.
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Capitalization, Bonus ROE: A handful of states capitalize EE investments—amortize EE
expenditures and include them in the rate base—and then allow the utility to earn a normal ROE
or a bonus ROE for EE investments only.93 This framework is conceptually attractive because it
treats EE investments the same as supply-side investments, and may more accurately reflect the
characteristics of EE investments (as capital-type investments rather than variable expenses) and
their long-term contribution over the life of the programs.94 A key difference between ROE
bonuses and other incentives is that the ROE bonus is not tied to performance; this characteristic
has been criticized as giving utilities an incentive to spend, rather than an incentive to implement
effective EE programs.95
Virtual Power Plant: Duke Energy has created a unique framework, called the Save-a-Watt
program, that allows Duke to earn a portion of the ROE on the supply-side assets it would have
constructed, but for its EE investments; i.e., a return on a power plant that could have produced
the kWh’s that the EE program avoided the need to generate.96 This program is similar to shared
savings policies because it allows Duke to share a portion of the net-benefits generated by the EE
93

Comer, supra note 2, at 37; see, e.g., Mont. Code 69-3-712; Nev. Admin. Code. 704.9523; Wisc. PSC, Docket
6680-UR-114; Kan. Stat. 66-117. In theory, shareholders should be indifferent between immediate cost-recovery via
expensing versus the amortized recovery through capitalizing, since capitalizing the is meant to compensate the
utility for its borrowing costs (from shareholders); in this case, capitalization plus lost margin recovery makes
demand-side investments equally attractive to shareholders; the purpose of the additional incentive is to make EE
investments more attractive to prevent the inertia of longstanding business practice to continue supply side
investment practices. NAPEE, Aligning Utility Incentives, supra note 25, at ES-4.
94
Conceptually, EE expenditures may be more akin to capital investments than variable expenses, making
capitalization more appropriate than expensing.
95
See EEI, Making a Business of EE, supra note 9, at 15–16; Hayes et al., Carrots for Utilities, supra note 44, at 45.
96
Comer, supra note 2, at 37. In effect, the program calculates the net present value of the avoided capacity costs
over the lifetime of the EE program, and then includes that total “cost” in the rate base. Southern Co., supra note 36,
at 8. The attractiveness of this type of avoided-cost program—under which the utility’s recovery will not depend on
the amount it spends on the EE program, but rather on the amount it would have spent on a supply-side alternative—
depends on the availability of EE programs at costs lower than their supply-side alternatives. See NAPEE, Aligning
Utility Incentives with EE, supra note 25, at 7-1 to 7-2. Given that EE programs may be available at costs
significantly below the next-best supply-side option, Duke could potentially generate significant returns on EE
investments under this program. Cf. Cappers et al., supra note 53, at 13 (analyzing the effect of a version of the
Save-a-Watt program on shareholder earnings for a typical Southwestern utility and finding substantially higher
earnings than other incentive or margin-recovery policies). “The Save-a-Watt approach, which is driven by the
utility’s supply-side avoided costs, has the effect of making energy efficiency almost as expensive as the supply-side
resources it replaces.” Id.
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program (in this case, the avoided capacity costs), and it is similar to an ROE Bonus approach
because it capitalizes the avoided costs and recovers it over time with a return to shareholders;
the important difference is that Duke does not recovery any of its direct costs—its recovery is
based solely on its avoided costs.97 Under its original proposal, Duke would not have
independently recover lost margins—instead relying on the avoided-plant mechanism to cover
both direct costs and lost margins and to provide an incentive to shareholders.98 During adoption
in North Carolina, Duke accepted substantial limitations on the percentage of its avoided cost it
could recovery, and in exchange received a separate mechanism to recover lost margins.99 So far,
Duke is the only utility to rely on this model; it has been adopted in North Carolina, with
docketed proceedings considering its adoption in South Carolina, Ohio, and Indiana.100

3. Decoupling: Transformation the Relationship Between Revenue and Sales
Beginning in the 1980s, a few states attempted to stabilize utility earnings in the face of sales
volatility and low growth in per-customer sales by removing (or diminishing) the tie between
revenue and sales—by “decoupling” revenue from sales.101 Complete decoupling severs the link
between revenue and sales by allowing the utility to always earn the expected revenue that is set
during ratemaking: the PUC determines the revenue the utility is allowed to recovery during a
97

See Comer, supra note 2, at 37. Like a shared savings program, the Save-a-Watt program also gives Duke a strong
incentive to find the most cost-effective EE programs, since Duke’s actual return will depend on avoided costs, not
program spending. See id; NAPEE, Aligning Utility Incentives with EE, supra note 25, at 7-1.
98
Comer, supra note 2, at 37. The Save-a-Watt’s comprehensive approach illustrates that utilities are indifferent
between the balance of mechanisms to address the various costs it bears in implementing EE programs; however, an
approach that addresses direct cost recovery, lost margins, and provides an incentive all in one tool makes it very
difficult to evaluate the policy’s effectiveness at addressing each of these individually. See Hayes et al., Carrots for
Utilities, supra note 44.
99
Farqui & Fox-Penner, supra note 45, at 43; NCUC, Docket E-7, Sub 8311.
100
See NCUC, Docket E-7, Sub 831; Ohio PUC, Case 11-4393-EL-RDR; S.C. PSC Docket 2008-251-E; Indiana
Util. Reg. Comm’n, Causes 43374, 43427, 43618.
101
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 5-1 (“Decoupling can be defined generally as a
separation of revenues and profits from the volume of energy sold . . . .”). Gas utilities were some of the first to
experiment with decoupling because declining sales per customer and high fixed-to-variable cost ratios left gas
utilities’ earnings exposed to decreasing fixed-cost recovery. See id. at 5-4; Zarnikau, supra note 25, at 410;
Southern Co., supra note 36, at 6. Decoupling allows utilities with low per-customer load sales growth to earn
higher profits than traditional ratemaking. Zarnikau, supra note 25, at 393.
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rate case and the utility recovers that revenue, regardless of actual sales—any differences in
projected-versus-actual revenue (either higher or lower) are reconciled through a “true-up”
mechanism.102 Almost no state has completely decoupled sales and revenue in this manner;
rather, most have adopted policies that diminish the link between revenue and sales without
removing it entirely.103
By eliminating or greatly reducing the impact on shareholder earnings from under-recovery
of fixed costs, decoupling diminishes the throughput incentive and allows the utility to recovery
any lost margins associated with lower sales.104 Decoupling true-ups can also create an additional
incentive to lower sales to the extent these mechanisms allow a utility to recover revenue for
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EEI, Innovative Regulation for Regulatory Lag, supra note 38, at 17. NAPEE, Aligning Utility Incentives with
EE, supra note 25, at 5-1 to 5-2. For example, if sales are projected at 10,000 MWh and, based on this expectation,
the utility’s revenue requirement is $1 million, but then actual sales are 11,000 MWh and actual revenue is $1.1
million, the PUC lower the utility’s revenue requirement by $100,000 for the next rate period to account for the
over-recovery in the first period. See NAPEE, Aligning Utility Incentives with EE, supra note 25, at 5-2. The
frequency of true ups varies by state—the more frequent, the less fluctuation in utility earnings. EEI, Innovative
Regulation for Regulatory Lag, supra note 38, at 17. Because decoupling smoothes revenue and insulates utility
earnings from fluctuations in demand, it is generally viewed favorably by credit rating agencies, and may lower
utilities’ cost of capital (which would lead the PUC to award a lower ROE). See Ceres, supra note 9, at 44, 53;
Zarnikau, supra note 25, at 407–08. But decoupling can also decrease profits (relative to traditional ratemaking) for
jurisdictions that are experiencing high demand growth relative to inflation. Zarnikau, supra note 25, at 393.
103
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 5-1. For example, most states that have adopted
decoupling have included adjustment mechanisms for fluctuations in sales caused by economic conditions or
weather (called “partial decoupling”); many states fix per-customer revenue requirements instead of overall revenue
requirements (allowing utilities that experience higher-than-expected customer growth to recover the fixed costs
associated with serving those customers), or, in lieu of per-customer decoupling, provide for adjustments to allowed
revenue to account for the cost-pressures created by growing a customer base; and several states also only decouple
sales to residential and commercial customers. NAPEE, Aligning Utility Incentives with EE, supra note 25, at 5-2,
5-5; EEI, Innovative Regulation for Regulatory Lag, supra note 38, at 17–18. Also, while not technically considered
decoupling, a handful of states have adopted formulaic rates (also called performance based rates) that allows a
utility to avoid frequent traditional rate cases and instead adjust rates based on an agreed-upon formula, with an
ROE that fluctuates between a pre-approved minimum and maximum depending on sales and costs; these policies
diminish the link between sales and revenue and regulatory lag—both diminish the throughput incentive. See
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 5-3; EEI, Innovative Regulation for Regulatory Lag,
supra note 38, at 27; Southern Co., supra note 36, at 9. Partial decoupling is meant to maintain the traditional
apportionment of risk between customers and shareholders. See NASUCA, Resolution 2007-01, Energy
Conservation and Decoupling Resolution, 3 (opposing full decoupling that guarantees a return regardless of
electricity sold); Indiana Industrial Energy Customers, Position Statement on Decoupling and Formula Rates (same).
But cf. note 102, supra (explaining that lower utility risk may lower its cost of capital and therefore the ROE the
utility can recover through rates).
104
“The specific natures of the decoupling mechanism and, in particular, the nature of adjustments for factors such
as weather and economic growth, will determine the extent to which the link between sales and profits is affected.”
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 5-4.
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variable costs that it did not incur.105 Table 3 below illustrates the operation of a true up that
allows for recovery of un-incurred variable costs compared to no lost-margin policy and an
LRAM.
Table 3. Impact of Decoupling and Energy Efficiency on Earnings
Base Case (used
to set rates)
Elec. Sales (MWh)

EE Reduces
Demand 5%

EE + LRAM

EE + Decoup.

800,000

760,000

760,000

760,000

16,000

15,200

15,200

15,200

4,000

4,000

4,000

4,000

Capital Costs

450,000

450,000

450,000

450,000

Debt

300,000

300,000

300,000

300,000

Equity

150,000

150,000

150,000

150,000

Interest

24,000

24,000

24,000

24,000

Allowed Earnings

18,000

18,000

18,000

18,000

Revenue Requirement

62,000

61,200

61,200

61,200

Allowed Rate (¢/kWh)

7.75

7.75

7.75

7.75

Expected Revenue
(w/o LRAM or true up)

62,000

58,900

58,900

58,900

0

(2,300)

(2,300)

(2,300)

0.000

0.000

0.303

0.408

62,000

58,900

61,200

62,000

0.0%

-12.8%

0.0%

4.4%

12.0%

10.5%

12.0%

12.5%

Variable Costs
Fixed Costs

Lost Margins
LRAM/true up (¢/kWh)
Revenue Collected
(incl. LRAM/true up)
% Change in Earnings, ROE
ROE

As Table 3 illustrates, decoupling can operate as a policy to address lost-margins and provide an
additional shareholder incentive if states allow for recovery of un-incurred variable costs.106 Full

105

Zarnikau, supra note 25, at 396. To illustrate, a basic decoupling true-up factor that allows a utility to recover its
full base-case revenue is given by the formula 𝑎𝑣𝑔. 𝑟𝑎𝑡𝑒 ∗ (𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑  𝑠𝑎𝑙𝑒𝑠 − 𝑎𝑐𝑡𝑢𝑎𝑙  𝑠𝑎𝑙𝑒𝑠). Because the true-up
factor is based only on the difference between total expected revenue and total actual revenue—rather than the
portion of revenue that goes to cover fixed costs—it allows a utility with lower-than-expected sales to recover for
variable costs it did not incur (effectively allowing the utility to increase shareholder earnings). Id.at 396. This is an
important difference between full decoupling and an LRAM, which accounts for the utility’s lower variable costs.
See Table 2, supra. Except for states with very high natural demand growth, decoupling is expected to produce more
overall EE investment than an LRAM. Zarnikau, supra note 25, at 409.
106
See NAPEE, Aligning Utility Incentives with EE, supra note 25, at 5-1; Zarnikau, supra note 25, at 396. Note
that while a decoupling true-up mechanism that allows recovery for un-incurred variable costs incentivizes the
utility to pursue EE measures that lower overall sales, it decreases incentives to implement DR measures—which
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decoupling also avoids the need to quantify the effect of EE investments on sales; however,
quantification requirements grow as states adjustment for other factors like weather and
economic conditions.107

4. Public Benefit Funds, Third-Party Providers
In the wake of restructuring and the corresponding decrease in regulatory oversight that led
to utility-implemented EE programs, several states sought to make up for the shortfall in EE
spending by creating public benefit funds (PBFs—also called system benefit funds or clean
energy funds) to provide ongoing support for EE programs.108 These funds are typically financed
by levying a systems benefits charge (SBC—also called a public goods charge) on all customers’
bills—these typically take the form of a small per-kWh charge.109 The primary difference
between PBFs and cost-recovery for utility-implemented EE programs is that PBFs are not tied
to a specific EE program; rather, they are a uniform surcharge to fund ongoing and future EE
projects.110 PBF program evaluation is either overseen by the PUC or the state agency

lower uneconomical peak sales—because the true-up mechanism will return any additional earnings from lowerthan-expected costs to customers. Zarnikau, supra note 25, at 398–97. Decoupling does not affect the incentive to
overcapitalize. S. Kihm, When Revenue Decoupling Will Work . . . And When it Won’t, 22 ELECTRICITY J. 54 (2009)
(cited in Zarnikau, supra note 25, at 394).
107
NAPEE, Aligning Utility Incentives, supra note 25, at 5-5, 5-13 nn.6,7.
108
Harrington & Murray, supra note 2, at 10. While system benefit funds are obviously more common in
restructured states, some regulated states have adopted them. See EPA, Guide to Action, supra note 48, at 4-21;
Kushler et al., Five Years In, supra note 27, at 1–2. Public benefits funding can also go towards renewable energy
programs, combined heat and power, programs to help low-income customers, R&D, and other public-interest type
programs. EPA, Guide to Action, supra note 48, at 4-20.
109
Kushler et al., Five Years In, supra note 27, at iii. The size of the SBC varies by state, but the range reported in
2004 was between 0.03 to 3 mills per kWh, with the median around 1 mill per kWh—averaging out to around $0.25
to $2.50 per month for the average customer. Kushler et al., Five Years In, supra note 27, at 10; EPA, Guide to
Action, supra note 48, at 4-19. Some states use alternatives to a per-kWh charge; e.g., monthly flat fees or some
other method to embed the charges into rates, or, in at least one state, a trust fund created by the incumbent utility.
Kushler et al., Five Years In, supra note 27, at 8–9. Overall funding for EE programs was lower under public benefit
funds than pre-restructuring utility spending. Kushler et al., Five Years In, supra note 27, at 10.
110
Some states use SBCs to fund accounts that are spent down throughout the year, with any over- or underrecovery adjusted the following year; others use the SBC to create a revolving fund. EPA, Guide to Action, supra
note 48, at 4-23.
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administering the funding (if applicable), with third-party program spending supervised by the
PUC or another state agency in a manner similar to utilities.111
PBF EE programs can be administered by utilities, a state agency, or an independent thirdparty.112 The choice typically depends on historical state-specific roles, though the third-party
system is generally seen as a workaround to utility incentives.113 For utility administration, the
utility manages the PBF programs independently of its other retail-service programs but PBF
spending is still overseen by the PUC.114 Government administration can be through state energy
offices, the PUC itself, or a new entity created to administer the EE programs.115 Third party
administrators are typically non-profit organizations that provide EE programs to the entire state;
these “energy efficiency utilities” (EEUs) have grown in popularity over the last few years due to
the success of early third-party systems in Vermont and Oregon.116 EEUs have been seen as a
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See EPA, Guide to Action, supra note 48, at 4-28. For example, Vermont’s EEU’s funding is controlled by an
independent fiscal agent (created by the Vermont PUC) that disperses the money to the EEU and oversees its use,
and the state energy office evaluates the cost-effectiveness and oversees EM&V contracting for the EEU’s
programs. Harrington & Murray, supra note 2, at 13–14. Note that EM&V measures are also funded from the PBF.
Harrington & Murray, supra note 2, at 14. In Oregon, the PUC is a more directly involved in supervising the use of
funds. Harrington & Murray, supra note 2, at 15.
112
EPA, Guide to Action, supra note 48, at 4-26. See Harrington & Murray, supra note 2, at 29–30 for a table of
PBF programs and program administrator. Third-party administrators are typically called energy-efficiency utilities
(EEUs) or sustainable energy utilities (SEUs). EEI, Trend Analysis, supra note 28, at 2–3.
113
See EPA, Guide to Action, supra note 48, at 4-28; Harrington & Murray, supra note 2, at 11–13. For example,
both Vermont and Oregon (states with the two best-known third-party systems) opted for a third-party system to
avoid utility incentives and problems caused by restructuring. Harrington & Murray, supra note 2, at 12; see also
Hayes et al., Carrots for Utilities, supra note 44, at 34 (citing press release from the Hawaii Governor explaining
their move to a third-party system was motivated by a desire to avoid problems created by utility incentives). Some
argue that certain types of programs (e.g., education, low-income customer EE) should be administered by a third
party, with individualized programs left to utilities. EEI, Trend Analysis, supra note 28, at 1.
114
See Harrington & Murray, supra note 2, at 29–30.
115
For example, New York created a state-chartered corporation to administer PBF programs. Harrington & Murray,
supra note 2, at 11 n.6.
116
EEI, Trend Analysis, supra note 28, at 2–3; Harrington & Murray, supra note 2, at 12–13. Delaware and D.C.
both created a “Sustainable Energy Utility” (an EEU that implements programs beyond just electricity). EEI, Trend
Analysis, supra note 28, at 2–3. But New York switched from a pseudo-public EEU back to EE policies that rely on
utility implementation through the normal regulatory process. See EEI, Trend Analysis, supra note 28, at 3. States
have migrated towards third-party structures over time (presumably because improved policies allowed for more
effective utility administered EE through the traditional ratemaking process). See Kushler et al., Five Years In, supra
note 27, at 13. EEUs should not be confused with third-party contractor delivery of EE programs through a
competitive request for proposal (RFP) process—the RFP process is typically conducted by the utility and program
costs are included in rates as part of utility’s cost of service. See NAPEE, 2006 Report, supra note 10, at 6-3.
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way to lower the cost of these programs to customers, because they avoid the need to
compensate utilities for the financial impacts of EE on earnings, and create a more coordinated,
centralized approach to EE programs, because they are not limited by geographic service
territories.117
Perhaps the greatest drawback to PBFs is the problem of state government funding raids—
budget-strapped states have repeatedly reassigned dedicated PBF funding to general state
purposes.118 While states can try to insulate PBFs with legislative mandates, there is no
guaranteed way to prevent future raids.119 States with non-utility administrators face the
additional need to integrate efficiency investments into utilities’ resource plans, and states that
rely solely on EEUs to deliver EE leave utilities’ incentives intact—potentially leading to
counterproductive efforts.120 Finally, because EEUs are not necessarily subject to the same level
of oversight as utilities, and because SBCs are added to customer bills regardless of program
results, states (and customers) have less control over programs’ cost-effectiveness.121

117

Harrington & Murray, supra note 2, at 12–13. Both Oregon and Vermont phased out utility incentives following
their creation of the EEU. Harrington & Murray, supra note 2, at 13. But cf. note 120, infra. Note that some utilities
implement statewide programs (even if the utility’s service area does not cover the entire state), but in states with
multiple utilities, this process invites some duplication or at least a need for additional coordination. Harrington &
Murray, supra note 2, at 18.
118
Harrington & Murray, supra note 2, at 10; Kushler et al., Five Years In, supra note 27, at 16–18 (“Out of the 23
states in our study with some category of public benefits funding policy, at least 11 have experienced a significant
attempt to divert monies from one or more of their public benefits funds.”).
119
See EPA, Guide to Action, supra note 48, at 4-23; Harrington & Murray, supra note 2, at 10 (“There are no raidproof [SBFs].”). Perhaps not surprisingly, the problem was worse in jurisdictions that relied on a state agency to
administer the PBF. Kushler et al., Five Years In, supra note 27, at 18.
120
Harrington & Murray, supra note 2, at 13 (though in Vermont part of the impetus for adopting it was to avoid the
problems of coordination among all the utilities—Vermont is served by 22 utilities); EEI, Trend Analysis, supra
note 28, at 2–3; see also Harrington et al., supra note 82, at 79 (“SBC funds are disconnected from the ongoing
economic analysis of future resource acquisition.”). Using a third-party system to circumvent utility incentives
without squarely addressing them may also create a system in which utilities and EEUs are pursuing opposite
objectives. See Cavanagh, supra note 1, at 327. “A ‘worst of all worlds’ scenario occurs where one group of
managers is funding measures calculated to defer the need for new power plants, while another group presses ahead
independently with power plant construction.” Id.
121
“Policy-makers interested in a third party model must balance the potentially beneficial effects for ratepayers
with what is typically a lower element of control over the third party, and increased complexity in integrating
supply- and demand-side resource policy.” NAPEE, Aligning Utility Incentives, supra note 25, at 2-8.
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C. Regulatory Oversight of Ratepayer Funded Programs
In most states, the PUC oversees ratepayer funded EE as an outgrowth of its mandate to
ensure reliable, least-cost service.122 The oversight process varies by state, but three roles that are
common across all states are discussed below: (1) initial assessments of EE programs, including
estimating the energy savings from the EE program and making cost-effectiveness
determinations; (2) providing for recovery of utilities’ costs in implementing the program; and
(3) conducting concurrent and retrospective evaluation of EE programs to ensure that programs
are implemented correctly and ratepayers capture the expected benefits of the programs.123

1. Quantifying Energy Savings and Evaluating Costs and Benefits
PUCs supervisory role to ensure reliable, least-cost power requires PUCs to evaluate utilities’
overall resource portfolios to ensure that the utility has the ability to produce enough power to
122

In the context of energy efficiency programs, “[r]egulators have a clearly defined oversight role and wellunderstood authority over the utilities to ensure only cost-effective programs are pursued and only savings achieved
are compensated.” EEI, Trend Analysis, supra note 28, at 2. Even those states that use a non-utility administrator for
PBFs typically provide some role for the PUC. EPA, Guide to Action, supra note 48, at 4-24 to 4-25. PUC mandates
grew out of the need to constrain utilities’ market power in the early 20th century along with the recognition that (at
least some parts of) the electricity business lends itself to a natural monopoly—i.e., one utility can provide
electricity at a lower average cost than multiple utilities. See Bosselman et al., supra note 1, at 51–53. States
captured the benefits of the natural monopoly for customers by granting a monopoly but regulating rates—the idea
being substitute regulation for competition and push (otherwise monopolist) prices down and (otherwise artificially
depressed) production up. See Bosselman et al., supra note 1, at 59–61 (explaining the economics of the natural
monopoly and state price regulation). PUCs fill this regulatory role by overseeing utilities’ estimates of future
demand requirements, how the utility expects to meet new demand and maintain existing service, what costs the
utility incurs when implementing these projects; whether costs are managed properly; whether existing utility assets
are being best used to meet customer needs; and what return the utility must pay investors to allow the utility to
attract capital. See Bosselman et al., supra note 1, at 63–65; Jonas Monast & Sarah Adair, A Triple Bottom Line for
Electric Utility Regulation: Aligning State-Level Energy, Environmental, and Consumer Protection Goals, 4 (2012).
As a result, utilities must navigate a heavily-regulated process to implement new projects and recover costs for
existing projects; these can include the following: approval of the utility’s forecast for customers’ future energy
needs, approval of the utility’s long-term resource plans for meeting those needs (through the IRP process), a
certificate of public convenience and necessity (CPCN) to ensure that a new investment is needed (even if
investment is included as part of an approved IRP), prudency review of utility costs during cost-recovery
proceedings (even if the costs were incurred to implement or operate a program with a CPCN), determination of
what assets are “used and useful” to retail customers and therefore appropriately included in the retail rate base
(even if the assets have a CPCN and all costs were prudently incurred), and a determination of the appropriate return
to investors through ratemaking hearings. See generally Bosselman et al., supra note 1, at 62–101 (providing a
survey of these common rate-regulation proceedings).
123
State practices vary considerably both in the level of oversight and the methods used to exercise this oversight.
See NAPEE, Guide to Resource Planning with Energy Efficiency, ES-1 (Nov. 2007). This section just lays out the
basic elements that are common among all states.
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reliably meet customers’ needs, and that the utility’s resource mix is the most cost-effective way
of meeting those needs.124 For EE investments, the objective is no different than any other
resource: the PUC must quantify the impact the EE program will have on customer needs (i.e.,
how much will it decrease energy use, how much will it lower peak demand) and assess its costeffectiveness to ensure that the EE program is part of a plan to provide the most economical
power.
a. Estimating Reductions in Energy Use and Capacity Requirements
While a 1-kWh decrease in electricity consumption (or a 1-kW decrease in peak load) is just
as good as a 1-kWh increase in electricity generation (or 1-kW increase in capacity) for purposes
of meeting customer needs and ensuring grid stability, the challenge for utilities and state
regulators is to translate an EE program into this type of energy and capacity savings (since
efficiency programs do not come in MW or MWh).125 Utilities and regulators must estimate the
amount of reduced consumption or peak load reduction that will result from the program in order
to ensure that the utility can continue to reliably meet ratepayers needs without unnecessary
efforts (i.e., without overinvesting and thus burdening ratepayers with costs associated with
excess capacity). This assessment is not as straightforward as it is for new supply; for example,
the amount of energy and capacity savings achieved over the lifetime of a rebate program for
residential HVAC replacement will depend on the level of customer participation, the lag time
between implementation and energy savings, the difference in efficiency between old and new
124

This cost-effectiveness determination can involve both ensuring that the utility picks the least-cost options for
meeting incremental demand and that the utility does not over invest—i.e., that ratepayers bear only those costs that
are necessary to meet their needs.
125
See Ceres, supra note 9, at 33; EPA, EE/RE Roadmap, supra note 14, at D-7; see also Cavanagh, supra note 1, at
314–15 (“consumer satisfaction is not measured by the quantities of energy used to provide a service, but by the
quality of the service itself. Our demand for electricity is a function not of any yearning for kilowatt-hours
themselves, but our desire for the heat, light, and mechanical drive that the kilowatt-hours produce.”); see, e.g., N.C.
Utilities Comm’n (NCUC), Order Requesting Comments on Measurement and Verification of Reduced Energy
Consumption, Docket No. E-100, Sub. 113 (noting potential inadequacy of existing quantification methods to
account for energy savings from EE).

34

HVAC units, the life of the new HVAC units, weather over the life of the new HVAC units,
customers’ behavioral responses to lower marginal energy costs, and grid loss factors (the
amount of energy that is lost in transmission and distribution).126 Quantifying the impact on peak
capacity requires even more information about the expected timing of demand reductions and
future loading factors.127 States and regulators use fairly well-developed statistical modeling
techniques to estimate energy and capacity reductions; these methods pull data from historical
weather, generation, and dispatch data; DOE and EPA appliance and building efficiency
databases; EM&V results from prior EE programs; and data from other states’ experiences.128
Resource plans are also updated with information from EM&V measures (to ensure that
expected savings match actual savings).129
b. Cost-Effectiveness Determinations
Given regulators’ role in ensuring reliable, least cost power, PUCs also make determinations
about how much energy efficiency investment is cost-effective for utilities to implement.130
126

See NAPEE, 2006 Report, supra note 10, at 3-3 to 3-5. Losses in transmission and distribution (typically called
grid losses) require more electricity to be produced than is needed for consumption. See EPA, Aug. 2004 SIP EE
Guidance, supra note 16, at 15. As a result, a 1-kWh decrease in consumption offsets more than 1 kWh of generated
electricity. Id.
127
For example, the HVAC rebate program will lower summer peak capacity requirements more than a CFL-mailer
program. Because utilities are required to have enough capacity to meet a variety of peak load requirements, EE
measures that lower average electricity usage (i.e., not DR programs) may be discounted to ensure that the utility
maintains enough reserve capacity (the amount of capacity above the amount needed to meet peak demand). See
NAPEE, Resource Planning with EE, supra note 123, at 7-3. To account for the uncertainty associated with quantify
EE impacts, some states assign higher reserve margins to EE programs than other resources. Ceres, supra note 9, at
42.
128
NAPEE, Resource Planning with EE, supra note 123, at 7-1 to 7-4, 4-2 to 4-5. Utilities themselves have
sophisticated forecast models to predict future customer needs and options for meeting those needs; however, PUC
staff conduct their own assessment when evaluating EE for resource planning purposes. See NAPEE, Resource
Planning with EE, supra note 123, at 7-1.
129
NAPEE, Resource Planning with EE, supra note 123, at 4-3; NAPEE, 2006 Report, supra note 10, at 3-3.
130
See Cavanagh, supra note 1, at 323. Energy efficiency is not necessarily economic efficiency. For example, if a
new HVAC unit would produce the same level of heating and cooling services using less electricity, it would
increase the home’s energy efficiency. However, installing the new HVAC unit is only economically efficient to the
customer if the cost of the unit is less than the present value of the cost savings over the expected life of the unit.
Gillingham et al., supra note 1, at 2. A program to encourage customers to replace their HVAC units is only costeffective if the cost of implementing the program is less than the present value of the avoided costs of generating
and delivering the energy that the new units will save. See NAPEE, Understanding Cost Effectiveness of EE, supra
note 11, at 2-1. The program is the least-cost resource for meeting incremental demand growth if the NPV of the EE
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There is not a uniform methodology for calculating the cost effectiveness of EE programs;
instead, there are five generally accepted methodologies: (1) the participant cost test, (2) the
ratepayer impact measure test, (3) the program administrator cost test, (4) the total resource cost
test, and (5) the societal cost test.131 Multiple tests are appropriate in this context because EE
affects stakeholders differently; for example, the most direct benefits of EE programs go to
participating customers, who have lower energy usage and lower bills.132 But EE also has the
potential to lower the long-term cost of energy, to the extent it is the saves resources and
construction costs—thus potentially lowering bills even for customers that do not participate.133
These broader benefits come in the form of “avoided costs,” or the costs of producing and
delivering energy that were not incurred because of lower electricity consumption.134 EE also
program is less (on a per-kW or kWh basis) than the NPV of the cheapest supply-side investment. Cavanagh, supra
note 1, at 333, 337.
131
NAPEE, Understanding Cost-Effectiveness of EE, supra note 11, at 2-2. The five tests were first developed by
California’s PUC in the 1980s, and have been widely applied since then across the United States. Cf. CPUC,
California Standard Practice Manual, Economic Analysis of Demand-Side Programs and Projects (Oct. 2001). State
PUCs determine which test(s) can be used to measure EE cost effectiveness. Some PUCs require multiple tests,
some designate a primary test, and others express no preference. See, e.g., Arkansas PSC, Rules for Conservation
and Energy Efficiency Programs, Section 6. The most commonly used test is the total resource cost test, followed by
the societal cost test. NAPEE, Understanding Cost-Effectiveness of EE, supra note 11, at ES-2, 1-2 (Nov. 2008).
See id. at 5-5, Table 5-3 for a list of cost-effectiveness test by state. See also Kushler et al., Survey of EE Evaluation,
supra note 3, at 11–13. PUCs also determine the scope of the cost-effectiveness determination—whether the costeffectiveness of EE investments are evaluated as individual projects or bundles of projects. NAPEE, Understanding
Cost Effectiveness of EE, supra note 11, at 3-9 to 3-10; see also Kushler et al., Survey of EE Evaluation, supra note
3, at 14. Allowing utilities to evaluated the bundled cost-effectiveness of EE investments allows otherwise non-costeffective measures to be implemented as long as other measures make up the difference. NAPEE, Understanding
Cost Effectiveness of EE, supra note 11, at 3-9 to 3-10; NAPEE, 2006 Report, supra note 10, at ES-2. This may be
an important consideration for programs designed for particular customer classes (e.g., low-income residential
ratepayers). NAPEE, 2006 Report, supra note 10, at ES-2.
132
Even if program costs increases participating customers’ rates, by using less electricity to perform the same
tasks, to the extent increased efficiency lowers overall usage, it will lower the total bill. NAPEE, 2006 Report, supra
note 10, at 1-12; cf. Gillingham et al., supra note 1 (describing the “rebound effect” or customers tendency to
increase energy usage as its marginal costs decreases).
133
In other words, if it costs less to lower demand than to increase supply, then EE programs can lower the cost of
electricity (or more accurately, slow the growth of the cost of electricity). NAPEE, 2006 Report, supra note 10, at 112; cf. Katherine Friedrich et al., supra note 10, at 4 (reporting an average levelized cost of avoided energy (using
the program administrator cost test—see below) between 1.6 and 3.3 cents per kWh); NAPEE, 2006 Report, supra
note 10, at ES-12 n.5 (reporting a lower average cost of electricity between 50 to 70% of supply-side resources).
134
NAPEE, Resource Planning with EE, supra note 123, at 3-1. “Over the short run, new resources displace existing
units—primarily the marginal unit—in the existing electric system. Over the long term, a resource added today will
displace other new resources competing for market entry and/or cause retirements of existing capacity.” Geoffrey
Keith et al., Estimating the Emissions Reduction Benefits of Renewable Electricity and Energy Efficiency in North
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produces even broader system- or society-wide benefits in the form of increased grid reliability
and reduce power-plant emissions.135 Because of the multiple benefits to different parties, no
single test is necessarily the best; rather, each methodology evaluates different costs and benefits,
against different baselines, from different stakeholder viewpoints.136 As a result, the tests will all
return a different cost-benefit ratios, and only the use of multiple tests can provide a
comprehensive assessment of a program’s overall effects and the distribution of those effects to
different stakeholders.137 Each test is briefly described below and summarized in Table 4 at the
end of this section.138

America, 5 (Sept. 2003). Avoided cost has two components: (i) energy costs, or the variable costs of energy that
were avoided by not needing to produce and deliver the additional energy (e.g., fuel costs, plant operating costs,
wholesale power costs, transmission tariffs, emission allowances, etc.); and (ii) capacity costs, or the avoided costs
associated with infrastructure investments needed to produce the additional energy (e.g., power plants, transmission
lines). NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 4-1; see also Cavanagh, supra note 1, at
322.
135
NAPEE, 2006 Report, supra note 10, at ES-4. To the extent EE lowers demand, it increases grid reserve margins
(the amount of capacity that is available above the total capacity needed to meet peak load), thus increasing grid
reliability. NAPEE, 2006 Report, supra note 10, at ES-4. The environmental benefits of EE are discussed
extensively throughout the second half of this paper.
136
NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 2-1. No test evaluates the distribution of
costs and benefits over time; however, it is important to understand the short- versus long-term impact on customers
rates and bills and how this affects PUC decisionmaking: Immediately after the program is implemented (and before
costs are recovered), participating customers will be better off (because of lower bills), non-participating customers
will be unaffected (because rates have not increased), and utilities will be worse off (because lower sales decrease
margin recovery—see section I. A. above). Once the utility recovers its costs (along with any incentive or lostmargin recovery mechanism), participants are still better off (assuming usage decreases enough to offset the increase
in rates), but non-participating customers are worse off because of higher rates without a corresponding decrease in
usage, and utilities are either in the same position or better off (depending on the incentives in the state). Over the
long-run, those non-participating customers may experience lower rates (than alternative scenarios) if the EE
program was cheaper than the costs of building new supply-side capacity. NAPEE, Understanding Cost
Effectiveness of EE, supra note 11, at 3-10 to 3-11; see Southern Co., supra note 36, at 4–5; see also NAPEE, 2006
Report, supra note 10, at 1-12 to 1-13 (illustrating the effect on different stakeholders at different times). Some
PSCs may be hesitant to approve EE measures for this reason and some have establish cost caps on rate impacts
from EE programs. Barbose et al., supra note 3, at ii, 16; see also Zarnikau, supra note 25, at 394 (describing
opposition of consumer groups to regulatory mechanisms meant to promote utility-led EE because of the short-term
impact on rates).
137
CPUC, Standard Practice Manual, supra note 131, at 6; NAPEE, Understanding Cost Effectiveness of EE, supra
note 11, at 2-3. The distribution of benefits may be particularly relevant to PUCs that evaluate customer equity as
part of their oversight responsibilities:
The least expensive energy savings are often found in large commercial and industrial customers. However, for
customer equity reasons, most [EE] programs portfolios seek to reach a range of customer groups, including
low-income, small business, and other sub-markets where lowering energy costs is especially important.
EPA, Guide to Action, supra note 48, at 4-24.
138
While these descriptions provide a useful overview of the types of costs and benefits and stakeholder impacts are
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Participant Cost Test: The participant cost test (PCT) is a straightforward measure of the
direct costs and benefits to the customer who actually participates in the EE program.139 For
example, consider a program that provides rebates for installing more efficient HVAC units:
PCT benefits would include electric bill savings over the expected lifetime of the HVAC units
and any rebates or tax credits received by customers; PCT costs would include the total
installation, operating, and maintenance cost the customers bear (i.e., his out-of-pocket costs).140
While the PCT is not necessarily useful in assessing the overall cost-effectiveness of EE
programs, it is an important component for assessing consumer adoption rates, the appropriate
level of customer incentives, and the distribution of benefits.141
Ratepayer Impact Measure: The ratepayer impact measure (RIM) evaluates the impact on
electricity rates for non-participating and participating ratepayers alike (since program costs are
recovered through rates for all customers).142 RIM benefits include costs the utility did not incur,
and therefore did not need to recover through rates.143 RIM costs include all the rate-recovered
costs associated with the EE program: direct costs (what the utility and/or PUC actually spent
implementing and administering the program), shareholder incentives, and lost revenue
evaluated by each test, there is still substantial variation over which specific costs and benefits are included and how
they are calculated, even when states use the same cost-benefit tests. See Kushler et al., Survey of EE Evaluation,
supra note 3, at 14–23.
139
CPUC, Standard Practice Manual, supra note 131, at 8; NAPEE, Understanding Cost Effectiveness of EE, supra
note 11, at 3-5.
140
NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 3-2, 3-5. Note that bill savings from lower
usage will be offset somewhat by increased rates from the costs of the EE program. CPUC, Standard Practice
Manual, supra note 131, at 8.
141
CPUC, Standard Practice Manual, supra note 131, at 9; EPA, Guide to Action, supra note 48, at 4-24; NAPEE,
Understanding Cost Effectiveness of EE, supra note 11, at 3-1. Because many customers base their adoption of EE
policies on non-quantified benefits (or at least not on explicit cost-benefit analyses), other methods are typically
used to estimate participation rates. CPUC, Standard Practice Manual, supra note 131, at 8, 10.
142
EPA, Guide to Action, supra note 48, at 4-25; NAPEE, Understanding Cost Effectiveness of EE, supra note 11,
at 3-1. Because program costs are typically included in rates before the long-term savings to all customers accrue,
non-participating customers may have higher rates and higher bills from EE programs. Southern Co., supra note 36,
at 5. Increased rates for non-participating customers has been a significant impediment to broader EE
implementation, as state regulators are reticent to approve programs that have disparate impacts on different
ratepayer groups. See EEI, Making a Business of EE, supra note 9, at 1.
143
CPUC, Standard Practice Manual, supra note 131, at 13; NAPEE, Understanding Cost Effectiveness of EE,
supra note 11, at 3-2.
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recovery.144 Most states do not use the RIM test as a primary test of cost effectiveness, but it is
still widely used to assess the short-term impact on rates.145
Program Administrator Cost Test: The program administrator cost test (PACT) evaluates
the program’s costs and benefits from the perspective of the entity administering the program
(i.e., the utility, government agency, or EEU).146 PACT benefits include the avoided costs from
the EE program—the value of the electricity that was not generated and the impact of peak
demand reductions on future capacity needs.147 Avoided costs calculations vary by state, but
generally, avoided energy costs are just the wholesale cost per kWh in restructured markets
(served by distribution-only utilities) or the marginal cost of production at the units that were
displaced by the EE program (in markets served by vertically-integrated utilities).148 Similarly,
avoided capacity costs are calculated using values from capacity markets (where available) or the
deferred cost of new capacity created by EE’s impact on load growth and loading factors.149
PACT costs include any program overhead costs (administration, marketing, processing,
EM&V), rebates or incentives paid out by the administrator, and any installation costs incurred

144

NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 3-2.
EPA, Guide to Action, supra note 48, at 4-25; Kushler et al., Survey of EE Evaluation, supra note 3, at 11–13; cf.
NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 3-6, 3-10 to 3-11; note 136, supra. The RIM test
generally provides the lowest cost-benefit ratio for EE programs. See CCCL, supra note 49, at 25.
146
CPUC, Standard Practice Manual, supra note 131, at 23. NAPEE, Understanding Cost Effectiveness of EE,
supra note 11, at 3-6.
147
NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 3-2. Note that utilities already have a strong
incentive to undertake programs that avoid large capital expenditures. EEI, Making a Business of EE, supra note 9,
at 1 n.2.
148
NAPEE, Resource Planning with EE, supra note 123, at 3-3, 3-9 to 3-10. Displaced units, or “marginal” units,
are the most-expensive unit currently operating when the EE program reduces demand; therefore, these units reduce
their generation in response to the EE program. Id. 3-9; see section II. A. 1. infra. Some states may make simplified
assumptions about which units are displaced by EE because of the complexity involved in prospectively determining
the marginal unit at different levels of demand (utilities have proprietary dispatch models that make these
calculations relatively straightforward, but PUCs may be reticent to use private calculations for purposes of
assigning benefits to EE programs funded by ratepayers). See NAPEE, Resource Planning with EE, supra note 123,
at 3-3 to 3-4. See section II. A. 1. infra, for an explanation of EE plant displacement. It is important to recognize that
this analysis mirrors state air regulators’ work in determining marginal unit displacement for purposes of quantifying
the emissions reductions from EE (except energy regulators are estimating displaced cost instead of displaced
emissions). See section III. B. infra.
149
NAPEE, Resource Planning with EE, supra note 123, at 3-9 to 3-10.
145
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by the administrator.150 The PACT most closely mimics the tests utilities and regulators use to
evaluate supply-side resources.151
Total Resource Cost: The total resource cost (TRC) test evaluates the short- and long-term
impacts on both utilities and ratepayers in the affected service area.152 Benefits include energy
and capacity savings, as with the PACT, but also include the value of additional resource savings
(e.g., fuel, water), monetized environmental benefits (e.g., reduced emissions allowances), and
some “non-energy benefits” (NEBs; e.g., improved comfort, convenience).153 Costs include all
costs incurred by utilities or customers to implement the programs; however, transfers between
utilities and customers (e.g., customer incentives), are not counted as a cost or a benefit because
it is a zero net transfer to the system.154 The TRC test is the most commonly used test for
assessing the overall effects of EE programs, but because it does not provide information on the
distribution of benefits between customers and utilities and among customer groups, other tests
are needed to assess these characteristics.155
Societal Cost Test: The societal cost test (SCT) includes all of the costs and benefits of the
TRC test, but includes costs and benefits to more than just the immediately-affected utilities and
ratepayers.156 The main difference from the TRC test is that the SCT generally incorporates a
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NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 3-2.
CPUC, Standard Practice Manual, supra note 131, at 24.
152
NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 3-7. “In a sense, [the TRC test] is the
summation of the benefit and cost terms in the Participant and the Ratepayer Impact Measure tests.” CPUC,
Standard Practice Manual, supra note 131, at 18.
153
NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 3-2, 4-10. NEBs can be either costs or
benefits; for example, a program that shuts down customers’ air conditioners during peak hours would decrease
comfort, and would be represented as a cost, while a program that increases insulation may increase comfort, and
would be counted as a benefit. NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 4-10.
154
NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 3-2, 3-7.
155
See Kushler et al., Survey of EE Evaluation, supra note 3, at 11–13; CPUC, Standard Practice Manual, supra
note 131, at 21
156
CPUC, Standard Practice Manual, supra note 131, at 19.
151
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broader scope of non-monetized benefits—namely the environmental and health benefits from
lower emissions.157
Table 4 below summarizes these five cost-effectiveness tests.
Table 4. Cost-Effectiveness Tests for Energy Efficiency Programs
Name

Summary of Approach

Key Stakeholder

Participant Cost Test
(PCT)
Program
Administrator Cost
Test (PACT)

Compares lifetime costs and benefits realized by the person
installing the EE measure

Program participants

Compares the administrator’s (i.e., utility’s) cost for the EE
measure to its costs under alt. supply-side resources

Utility

Ratepayer Impact
Measure (RIM)

Compares impacts on rates (but not bills) under EE measure
to impact under alt. supply-side investment

Ratepayers

Total Resource Cost
Test (TRC)

Compares the total administrator and customer costs to the
utility’s resource savings; i.e., measures the impact on the
total cost of energy in the service area

Ratepayers & Utility

Societal Cost Test
(SCT)

Compares total costs to utility resource savings and other
societal benefits

Ratepayers, Utility &
Society

2. Program Cost-Recovery
Once approved, PUCs supervise effective implementation of EE programs through their
oversight of utilities’ cost recovery. Generally, once any new investment is approved by the
PUC, the utility will be able to recover its direct costs of implementing the program through
increases in rates, as long as it prudently managed the costs of implementing the program.158
157

NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 3-2. These non-monetized benefits may also
include increased energy security from more diversified fuel portfolios and other positive externalities created by
EE. EPA, Guide to Action, supra note 48, at 4-25. Thirteen states quantify environmental benefits, with 8
calculating a monetary value and the other 5 using a generalized “environmental adder.” Kushler et al., Survey of
EE Evaluation, supra note 3, at 32. States that quantify environmental benefits generally use one of the simpler
quantification methods described in section II. B. 1. below. See NAPEE, Model Energy Efficiency Program Impact
Evaluation Guide, 3-14 to 3-18 (Nov. 2007).
158
See Southern Co., supra note 36, at 7. Initial approval of an EE program does not guarantee that the utility will
recover its cost of implementing the program; PUCs review all costs—even for approved programs—to ensure that
they were prudently managed. Bosselman et al., supra note 1; NAPEE, Aligning Utility Incentives with EE, supra
note 25, at 2-2 to 2-3, 2-11 n.3. Examples of direct costs include “cost to educate customers and the cost to provide
efficiency programs, such as energy audits and rebates for efficient windows, insulation, and light bulbs.” Comer,
supra note 2, at 36. While increased rates from shareholder benefits and lost-margin recovery are controversial,
direct cost recovery is not; stakeholders agree that utilities should recover their direct costs; if they did not, utilities
would have a tremendous disincentive to invest in these programs, since spending would produce a dollar-for-dollar
decrease in earnings. See Hayes et al., Carrots for Utilities, supra note 44, at 13; NAPEE, Aligning Utility Incentives
with EE, supra note 25, at 2-2. The important questions for regulators are how to structure cost recovery to improve
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However, a state’s cost-recovery rules for EE programs—particularly related to the timing and
certainty of recovery—will affect the financial risk of EE programs (and therefore utilities’
willingness to incur these costs) and how these programs impact rates.159 Utilities already
recover a wide variety of expenses and investments through rates, and rate cases are a wellunderstood by PUCs, utilities, and customers. At the broadest level, the first choice is whether to
treat EE spending as expenses or capital costs.160 Expensing the costs of efficiency programs is
consistent with ordinary cost accounting principles—traditionally only the fixed costs associated
with plants, transmission, and other physical infrastructure are capitalized—however, there are
advantages to capitalizing efficiency expenditures, particularly in light of addressing the other
two financial impacts on utilities (lost margins and shareholder earnings—discussed above).161

predictability or provide de-facto incentives through advantageous cost-recovery rules. Hayes et al., Carrots for
Utilities, supra note 44, at 13. Note that for PBF programs, there is no additional cost-recovery step, since programs
are funded through pre-approved charges; the PUC still conducts cost-effectiveness test and EM&V to ensure
effective use of ratepayer funds.
159
NAPEE, Aligning Utility Incentives with EE, supra note 25, at ES-2. A reliable cost recovery mechanisms is
generally considered a necessary but not sufficient measure to promote aggressive EE utility investment. Hayes et
al., Carrots for Utilities, supra note 44, at iv, 15; Kushler et al., Aligning Utility Interests with EE, supra note 29, at
8.
A significant risk that policy-makers could disallow recovery of program costs and/or collection of incentives,
even if such investments have been encouraged, imposes real , though hard-to-quantify costs on utilities. . . .
Programs that are offered will tend to be those that minimize costs rather than maximize savings or costeffectiveness.
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 2-11. Certainty from clear cost-recovery rules is
important because the utility must incur the costs of these programs before it is guaranteed that it can recover those
costs through rates (this is a feature of PUC’s prudency review—see note 158, supra); because the ultimate results
of an EE program may depend on factors outside of utilities control (e.g., changes in demand growth, customer
participation rates, etc.), utilities need clear signals from regulators and prefer up-front approval processes to
minimize the risk that regulators will disallow recovery once the program has already been implemented. NAPEE,
Aligning Utility Incentives with EE, supra note 25, at 2-2 to 2-3, 2-11 (“[T]he consistent application of policy with
respect to cost recovery and incentives matters as much if not more than the details of the policy themselves.”).
Timing is important because a lag in spending versus recovery will require the utility to also incur additional
carrying costs, which it will also have to justify for recovery, and longer lag times increases the risk of non-recovery
from changes in circumstances or regulatory policy. NAPEE, Aligning Utility Incentives with EE, supra note 25, at
2-3. How the state balances these considerations will also affect the timing and “smoothness” of utility revenue and
customer rates—this point is explained more below. See NAPEE, Aligning Utility Incentives with EE, supra note
25, at 2-3.
160
See NAPEE, Aligning Utility Incentives with EE, supra note 25, at ES-2.
161
See NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-1.
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These two alternatives are examined below, with variations within each category also
explained.162
Expensing: Because EE program spending is not the type of fixed cost that is traditionally
amortized and included in the rate base, most states treat EE program direct costs as expenses.163
All states have well-defined cost accounting rules, and in many cases, EE cost recovery may fit
into the preexisting framework; however, because of the nature of EE benefits (mostly up-front
costs, long-term benefits) most states have adopted new mechanisms to balance utilities’ need for
smooth revenue and clear up-front approval with the need to preserve regulators’ ability to
review costs for prudency.164 The three most common frameworks for recovery of direct
spending are traditional rate cases, balancing accounts, and tariff riders.165 If rate cases are close
enough together (or the state uses a form of formulaic ratemaking), then it is often easiest to
simply incorporate recovery of estimated EE program spending into prospective rates.166
Because program spending may be difficult to estimate prospectively (because it will usually
depend on customer participation rates) and rate cases may be several years apart, several
162

“The approach applied in any given jurisdiction will often be the product of a variety of local factors such as the
frequency of rate cases, the specific forms of cost accounting allowed in a state, the amount and timing of
expenditures, and the type of programs being implemented. States will also differ in how costs are distributed across
and recovered from different customer classes. . . . These variations preclude a single best approach.” NAPEE,
Aligning Utility Incentives with EE, supra note 25, at 4-1.
163
See NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-1.
164
See NAPEE, Aligning Utility Incentives with EE, supra note 25, at 2-10 to 2-11. While expensing puts EE
investments on unequal footing with supply-side investments (which are capitalized and earn a ROE), expensing can
reduce the risk of investment recovery if costs are incurred and recovered up front. See Cavanagh, supra note 1, at
316. See section I. A. for an explanation of the disincentive to EE investment created by expensing. It is important to
recognize that because most EE costs are incurred (and usually recovered) before the energy savings occur or are
verified, regulators cannot fully assess the prudency of EE investments until after costs are already recovered. While
every state with ratepayer EE has an EM&V framework to evaluate the effectiveness of these programs once their
benefits have accrued, states have not used these post-hoc evaluations to adjust cost recovery; rather, the general
practice has been to index shareholder incentives, lost margin recovery, and decoupling true-ups on these verified
savings, but not to adjust recovery of direct costs based on actual savings. See Kushler et al., Survey of EE
Evaluation, supra note 3, at 30; see, e.g., Mo. Code of State Reg. 4-240-20(F), (G). Conditioning direct cost
recovery on the results of post-hoc evaluations would introduce unacceptable risks to utility-implemented programs.
165
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-1.
166
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-2. In other words, the utility and PUC will
estimate the expected program costs for the forthcoming rate period and set rates to ensure recovery of the expected
level of spending, along with the rest of its revenue requirements. Id.
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jurisdictions have added a balancing mechanism to allow utilities to track under- or overrecovery; the difference between actual and expected expenses accrues in the balancing account
until the next rate case, when the account is “trued-up,” or paid all at once.167 If the balancing
account grows substantially between rate cases, this mechanism can increase volatility in utility
revenues and create large jumps in rates.168 To avoid these fluctuations, some states have allowed
utilities to use an EE rider or EE-specific true-ups (that occur more frequently than rate cases).169
EE riders are tacked on to normal rates, with the amount determined and adjusted in a mini rate
case or review process that only deals with the EE program costs—the result is a much more
even stream of revenue for the utility.170
Capitalization: While capitalization is ordinarily reserved for fixed assets like power plants
and other physical infrastructure, a small number of states have capitalized EE program costs—
the program costs are amortized and included in the utility’s rate base, allowing the utility to earn
a rate of return on the depreciated value.171 Capitalizing EE costs is appealing because it treats
EE programs the same as equivalent supply-side investments and it relies on well-understood
regulatory mechanisms.172 Regulators must address the same issues related to uncertainty,

167

NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-2. Balancing mechanisms are commonly used
as a way to address regulatory lag and have been for a number of utility expenses, including lost-revenue recovery
mechanisms. See note 35, supra; cf. EEI, Innovative Regulation for Regulatory Lag, supra note 38, at 1.
168
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-3. Infrequent true-ups also will not coincide
with the utility’s actual expenditures, meaning that utilities will incur carrying costs that also must be recovered
through rate increases. NAPEE, Aligning Utility Incentives with EE, supra note 25, at 2-3. Fluctuations in utility
earnings will make decrease financial analysts’ ability to assess the utility’s financial strength, and these types of
“regulatory assets” (i.e., the balancing account) are not treated as favorably as hard assets. See NAPEE, Aligning
Utility Incentives with EE, supra note 25, at 2-2 to 2-3, 2-11 n.8.
169
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-2.
170
CCCL, supra note 49, at 29; NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-2 to 4-3.
171
NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-5.
172
See Southern Co., supra note 36, at 8; NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-5. Note
that capitalization also mitigates the disincentive to EE investment created by the Averch–Johnson effect (it still
exists to the extent EE is lower-cost than supply-side alternatives). See section I. C. 2. supra. The states that allow
capitalization almost all provide a bonus ROE for EE programs—providing an additional shareholder incentive for
EE investments in addition to using capitalization as a cost-recovery mechanism. See NAPEE, Aligning Utility
Incentives with EE, supra note 25, at 4-5 to 4-6.
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timing, and verification as with expensing: capitalizing already spreads out the costs of these
programs to avoid large fluctuations in rates and revenue, but because costs are recovered over a
longer period of time, there is also an increased risk of disallowance.173 Unlike expensing,
because shareholder earnings are tied to a “regulatory asset” (the capitalized cost in the rate
base), the financial risk of under-recovery may increase shareholder risk.174 Duke Energy’s Savea-Watt program operates similarly to capitalized program costs, but instead of including actual
EE spending in the rate base, the Save-a-Watt program capitalizes the costs of the power plant
that Duke would have build, but for the EE program.175 This mechanism effectively substitutes
the (presumably more expensive) avoided power plant for actual cost recovery—it is meant to
also compensate Duke for its lost margins and provide a shareholder incentive.176

3. Ensuring Effective Implementation: Program Evaluation
Once programs are implemented (and usually after utilities have recovered their costs of
implementing the program), the task falls to state regulators to evaluate the program’s actual
results “to ensure that public funds properly and effectively spent.”177 In addition to making sure
ratepayers receive the benefits they paid for, this evaluation, measurement, and verification
process (EM&V) is also used to ensure that utilities are meeting regulatory obligations under
EERSs, to dole out shareholder incentives, set the amount of lost margins the utility can recover,
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Comer, supra note 2, at 37. The length of time and the depreciation schedule will largely affect how these costs
affect rates and revenue. Because EE program spending is not a traditional depreciable asset, state regulators
generally set their own depreciation schedules. NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-6.
Note that this riskiness from cost recovery over time is likely no different than the risk utilities incur for physical
assets. See NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-7.
174
See Southern Co., supra note 36, at 8; NAPEE, Aligning Utility Incentives with EE, supra note 25, at 4-7.
175
See note 96, supra, and accompanying text.
176
See note 97, supra, and accompanying text.
177
EPA, EE/RE Roadmap, supra note 14, at D-7. Evaluation is generally administered by the entity responsible for
implementing the EE program itself (the utility, state agency, or EEU) or the PUC, but the vast majority of actual
evaluation work is done by independent contractors. See Kushler et al., Survey of EE Evaluation, supra note 3, at iii,
3–4, 6. For those states that leave evaluation to the program administrator, the PUC still generally exercises an
oversight role, either in approving utilities’ evaluation plans or overseeing their implementation; almost all states
also provide a mechanism for third parties to provide input into evaluation methods. Id. at 7.
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set decoupling true ups, update utilities resource portfolios, and feed back into assessments of
new EE programs.178 Unconsumed energy obviously cannot be directly measured, so estimating
the amount of energy savings attributable to a specific EE program requires comparison of actual
usage to the amount of usage that was expected to occur without the EE program (the baseline
projections—which by definition did not actually occur), and then adjustments to account for all
the other factors that affect usage.179 Moreover, to estimate the true savings that the EE program
actually caused, evaluators must account for other influences on customer behavior and potential
spillover effects (explained below).180 Given the variety of EE programs and nuances in state
oversight frameworks, there is no uniform methodology for measuring the energy savings;
however, most states follow the general approach described in this section.181
178

See Kushler et al., Survey of EE Evaluation, supra note 3, supra note 3, at 10; NAPEE, Impact Evaluation, supra
note 157, at 2-1. Accurate measurement is important, but regardless of the methodology a state chooses, clear up
front protocol is critical to encouraging utility investment (because of the implications for the utility’s recovery of
lost margins and shareholder incentives). Hayes et al., Carrots for Utilities, supra note 44, at 14–15. EM&V is also
used to evaluate PBF programs, though mostly to inform future program administration. EPA, Guide to Action,
supra note 48, at 4-28 to 4-29.
179
See NAPEE, EE Impact Evaluation Guide, supra note 157, at 4-1 to 4-2. This process is not straightforward:
“Changes in economic conditions, environmental regulations, generation capacity, and fuel prices can all play a role
in how much energy is used in a given area from one year to the next. These factors make it difficult to attribute
energy savings directly to any specific mechanism.” Hayes et al., Carrots for Utilities, supra note 44, at 13. This
measurement difficult is one of the technical barriers that prevents full incorporation of EE into states resource
portfolios. NAPEE, EE Impact Evaluation Guide, supra note 157, at 2-1.
180
NAPEE, EE Impact Evaluation Guide, supra note 157, at ES-3. The savings attributable to participants’ actions
that the EE program was trying to encourage (e.g., replacing old HVAC units) are the “gross savings” from the
program. The savings that the EE program actually caused (taking into account other influences and other factors
that affect energy consumption) are the “net savings.” NAPEE, EE Impact Evaluation Guide, supra note 157, at ES3.
181
See Kushler et al., Survey of EE Evaluation, supra note 3, at 29, 24–28. State judgments on the type of M&V
balance the need to minimize uncertainty against the costs of additional M&V measures—each state has struck a
slightly different balance. See NAPEE, EE Impact Evaluation Guide, supra note 157, at ES-4 to ES-5. Across the
United States, M&V measures make up between 2 and 5% of total program costs. NAPEE, Resource Planning with
EE, supra note 123, at 10-3. The International Performance Measurement and Verification Protocol (IPMVP) is a
widely-applied protocol for estimating energy savings from individual measures (e.g., energy savings from updating
a specific HVAC unit in a specific building), but most states evaluate EE savings at the project level (e.g., a utilitysponsored rebate program for updating HVAC units), which can be done by extrapolating the savings from
individual projects, but also can be done other ways. See NAPEE, EE Impact Evaluation, supra note 157, at ES-3,
ES-5 n.1; see generally U.S. Dep’t of Energy (DOE), National Renewable Energy Laboratory, International
Performance Measurement & Verification Protocol: Concepts and Options for Determining Energy and Water
Savings, Vol. 1 (Mar. 2002). While there is not a single methodology, some organizations have attempted to outline
best practices and high-level guiding principles. See, e.g., National Association of State Utility Consumer
Advocates, Resolution 2009-02, Principles for Energy Efficiency Programs, 1–2 (calling for comprehensive
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Evaluators first estimate the gross savings, or the reduced consumption from the particular
EE activity that the program sought to encourage (so for a utility HVAC rebate program,
evaluators would estimate the energy savings from customers that participated in the program
and installed new HVAC units).182 States estimate gross savings by either measuring the savings
for a sample of individual measures and then extrapolating to the whole program, calculating
“deemed savings” using historical data from past programs, and/or conducing statistical analysis
of usage data.183 Gross savings are then converted into net savings—the savings that the EE
program actually caused (not just the amount of savings from program participants that
undertook the targeted activity).184 This step requires evaluators to account for free riders, or
those customers who would have improved efficiency anyway; spillover effects, which cause
extra savings beyond the activities or customers that the EE program targeted (for example, if a
HVAC rebate program caused a customer to also improve her home’s insulation or caused a
neighbor who did not receive a rebate to replace his HVAC unit); and the rebound effect, or
customers’ increased use of energy services at lower marginal cost (i.e., increasing HVAC

evaluation every 2 to 3 years by independent third party evaluators, based on clear predefined protocols, using
advanced metering if possible, with results fed back into current program administration); cf. Arkansas PSC, Rules
for Conservation and Energy Efficiency Programs, Section 12 (requiring all EM&V to comport with NAPEE,
IPMVP, or SEE Action best practices). Some states have responded to the difficulty of measuring EE’s effects by
adopting ratepayer funded policies that do not rely as heavily on accurate EM&V—for example, capitalization.
Hayes et al., Carrots for Utilities, supra note 44, at 13. Some states also only calculate gross savings. NAPEE, EE
Impact Evaluation Guide, supra note 157, at 3-2; see note 180, supra.
182
NAPEE, EE Impact Evaluation Guide, supra note 157, at ES-3 to ES-4.
183
NAPEE, EE Impact Evaluation Guide, supra note 157, at 3-3 to 3-5. Extrapolated project-specific savings are
more common for non-residential EE programs since the energy savings at large commercial or industrial facilities
can be facility specific (or at least facility-type specific). NAPEE, EE Impact Evaluation Guide, supra note 157, at
3-3. Deemed savings are generally set, by program type, ahead of time, and so only actual implementation and
operation of the program needs to be verified; this evaluation technique is (not surprisingly) only used for programs
with well-documented savings with limited variation in savings from operating conditions (e.g., appliance or
lighting upgrades). NAPEE, EE Impact Evaluation Guide, supra note 157, at 3-5. Data analysis is used mostly for
residential programs with similar savings among all participants. NAPEE, EE Impact Evaluation Guide, supra note
157, at 3-5. Deemed savings measures have grown substantially in popularity lately due to more mature EE
programs (and therefore more data on their shared savings), more up-front certainty of the amount of savings that
will be credited for other purposes, and lower evaluation administration costs. See Kushler et al., Survey of EE
Evaluation, supra note 3, at 33–34.
184
NAPEE, EE Impact Evaluation Guide, supra note 157, at ES-3.
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efficiency lowers the cost of air conditioning, and may cause customers to run their air
conditioners more often).185 These factors are estimated through customer surveys, econometric
modeling based on historical consumption patterns for participants and non-participants, and/or
pre-defined net-to-gross ratios (NTGR) based on historical ratios.186 States also may calculate
demand savings, or how much EE programs reduce peak capacity requirements; for states with
granular data from the energy savings calculation (e.g., usage levels at 15-minute intervals
during peak summer hours) the calculation from energy savings to demand savings is relatively
straightforward, but for states without this kind of time-series data, demand savings can still be
calculated using standard load shapes for particular facility types or end uses.187 Some states
(particularly those that use the SBT cost-benefits test—see section I. C. 1. b. above) also
calculate emissions reductions and other co-benefits from EE programs as part of the M&V
process—these methods generally track those described in section II. B. 1. below.188 For each of
these steps, states often rely on more than one calculation technique, and may vary their
approach over time as they develop better information about energy savings.189

D. PUC Treatment of the Environmental Benefits from Ratepayer Efficiency
Programs
Annual energy savings from ratepayer efficiency programs across the entire United States are
estimated at around 20 billion kWh per year (about half a percent of total retail sales) and are
185

NAPEE, EE Impact Evaluation Guide, supra note 157, at 5-1 to 5-2. States vary substantially in how and even
whether they account for each of these effects. See Kushler et al., Survey of EE Evaluation, supra note 3, at 33–34
186
NAPEE, EE Impact Evaluation Guide, supra note 157, at ES-4. Surveys can range from unverified self-reporting
to surveys accompanied by interviews and documentation. NAPEE, EE Impact Evaluation Guide, supra note 157, at
3-5.
187
NAPEE, EE Impact Evaluation Guide, supra note 157, at 3-6 to 3-8. Even if a certain level of capacity savings
are not required (e.g., for a shareholder incentive or EERSs that set capacity savings goals), understating the impact
on demand is necessary to integrate the EE programs into utility’s resource portfolios and acquisition plans. See
NAPEE, EE Impact Evaluation Guide, supra note 157, at 3-6.
188
See NAPEE, EE Impact Evaluation Guide, supra note 157, at ES-4 to ES-5; section II. B. 1. infra.
189
For example, a state may use data analysis from prior years to set deemed savings levels for certain programs, or
it may use econometric modeling to set a NTGR. NAPEE, EE Impact Evaluation Guide, supra note 157, at 3-5.
States will also generally use EM&V to make net-to-gross adjustments for purposes of cost-benefit analyses too. See
NAPEE, Understanding Cost Effectiveness of EE, supra note 11, at 4-9 to 4-10.
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expected to stay at this level over the coming decade.190 These energy savings translate to
roughly 15,000 tons of avoided NOx emissions, 45,000 tons of avoided SO2, and 16 million tons
of avoided CO2 each year.191 Given the variability in state evaluation and reporting practices and
the sensitivity of displaced emissions to a number of factors that vary by region and across time
(explained in detail below), these numbers are rough estimates at best, but are nonetheless useful
to convey a sense of proportion.192 These reduced emissions benefit ratepayers and utilities
indirectly through lower long-term environmental compliance costs and improved air quality
(with its associated health benefits).193 The majority of state energy regulators do not include
environmental benefits in their cost-effectiveness assessments and do not estimate emissions
savings as part of program evaluations: only 6 states use the SCT as their primary cost-benefit
test, and only 13 count environmental benefits in cost-benefit analyses—of those, 8 assign a
discrete value to these reductions (i.e., dollars per ton) and the other 5 using an environmental

190

See IEE, Factors Affecting Electricity Consumption in the U.S., D-1 (Mar. 2013) (estimating 2012 U.S. savings
from ratepayer EE at 19 TWh, with incremental annual savings of approximately 20 TWh per year to 2020);
ACEEE, The 2012 State Energy Efficiency Scorecard, vi, 31 (Oct. 2012) (summarizing 2010 ratepayer EE savings
from EIA-861 filings at 18 TWh for all states); see also EIA, Annual Energy Review 2011, at 221 Table 8.1 (Sept.
2012) (reporting total 2010 retail sales at 3,754 TWh).
191
Total 2010 power-plant emissions were 2.3 million tons NOx, 4.9 million tons SO2, and 2.2 billion tons CO2.
EIA, Electric Power Annual 2011, Table 9.1 (Jan. 2013) (emissions converted from tonnes to tons). Emissions
reductions were calculated using the eGrid Region Average Non-Baseload Emissions methodology described in
section II. B. 1. a. below. While these calculations are based on greatly simplified assumptions of the power system,
EPA has recommended this quantification method for preliminary assessments of emissions-reduction potential and
has provided an online emissions calculator for greenhouse gas (GHG) emissions that uses a similar technique. See
EPA, EE/RE Roadmap, supra note 14, at I-20 to I-21; cf. EPA, Greenhouse Gas Emissions Calculator,
http://www.epa.gov/cleanenergy/energy-resources/calculator.html. Emissions rates for NOx, SO2, and CO2 are
provided because most power plants are required to report emissions rates for these pollutants in five-minute
intervals under the Acid Rain Program, and non-baseload plant emissions rates are provided in EPA’s Emissions &
Generation Resource Integrated Database (eGrid). See eGrid Database, http://www.epa.gov/cleanenergy/energyresources/egrid/index.html; section II. B. 1. a. infra.
and SO2 are the are the most relevant pollutants for purposes of this paper: NOx contributes to the formation of
tropospheric ozone, and NOx and SO2 both contribute to secondary particulate matter (PM) concentrations. Ozone
and PM are the two NAAQS with the most areas out of attainment (227 and 121 respectively). See EPA, Green
Book supra note 20.
192
See generally Kushler et al., Survey of EE Evaluation, supra note 3, at 1 (explaining the difficulty of evaluating
state-level energy savings due to all the differences in measurement, reporting, and conventions); note 191, supra.
193
See Ceres, supra note 9, at 7–9; cf. Mark Bollinger & Ryan Wiser, Berkeley Nat’l Lab., Balancing Cost and Risk:
The Treatment of Renewable Energy in Western Utility Resource Plans (Aug. 2005).
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“adder” to give some credit for the un-quantified benefits.194 These benefits go largely
unaccounted-for for a number of reasons: PUCs’ principal role is economic regulation—their job
is to constrain utility monopoly power and ensure reliable, least cost power to customers.195
Because not all environmental harm from generating electricity is captured in electricity prices,
PUCs have traditionally left regulation of these harms to the separate efforts of environmental
agencies who are better situated to assess their complexity and apply an equally complex body of
environmental regulations.196 The benefits from lower emissions are also diffuse, long-term, and
difficult to quantify or apportion to ratepayers and utilities directly; accounting for these benefits
increases administrative and EM&V costs, and therefore the overall costs of these programs to
ratepayers, but produces no direct benefit to ratepayers.197
The ultimate effect: “while there are some noteworthy state examples of quantifying
environmental benefits, the most prevalent practice in the utility industry is to leave
environmental benefits of energy efficiency as an un-quantified externality.”198

II. CLEAN AIR ACT CREDIT FOR ENERGY EFFICIENCY
These emissions reductions from ratepayer efficiency exist against the backdrop of states’
and sources’ ongoing search for emissions reductions to meet existing and expected air
regulations: Over 400 counties are still out of compliance with existing ambient air quality
194

Kushler et al., Survey of EE Evaluation, supra note 3, at 32.
“[C]ost minimization, nondiscrimination, and adequacy of service [] form the common nucleus of the ‘public
interest’ as interpreted by utility regulators.” Jeremy Knee, Rational Electricity Regulation: Environmental Impacts
and the “Public Interest,” 113 W.Va. L. Rev. 739, 763 (2011) (“[U]tility regulators cannot fulfill their statutory
‘public interest’ duties without addressing environmental impacts.”).
196
See Kenneth Rose et al., Public Utility Commission Treatment of Environmental Externalities, v (June 1994);
Harrington & Murray, supra note 2, at 9. This practice of separate energy and environmental regulation is driven by
a view of the appropriate institutional roles for energy and environmental regulators, with each operating
independently within their area of expertise. Rose et al., supra, at 9. Moreover, utility regulators’ ability to evaluate
non-economic factors is constrained by legislative mandates. See CCCL, supra note 51, at 14–15; Knee, supra,
passim.
197
See section II. A. 1. below for an in-depth discussion of the quantification difficulties.
198
Kushler et al., Survey of EE Evaluation, supra note 3, at 32; NAPEE, Impact Evaluation Guide, supra note 157,
at 3-14 (“[H]istorically, emissions reductions from efficiency projects are described only subjectively as a nonquantified benefit.”).
195
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requirements under the National Ambient Air Quality Standards (NAAQS) framework, with
states most struggling to meet the particulate matter (PM) and ozone standards (NOx contributes
to ozone formation and NOx and SO2 both contribute to secondary PM formation).199 The EPA

199

Under § 108 of the CAA, the EPA is required to designate certain commonly-occurring “criteria pollutants” that
endanger human health or the environment and are emitted by a large number of sources. 42 U.S.C. § 7408. There
are currently six criteria pollutants: ozone, particulate matter (PM), nitrogen dioxide (NO2), sulfur dioxide (SO2),
carbon monoxide (CO), and lead. Once designated, § 109 requires EPA to set uniform air quality standards (called
national ambient air quality standards, or NAAQS) for these pollutants—the standard should be low enough to
prevent adverse health impacts, and the EPA has to reevaluate (though not necessarily change) the standard every
five years. 42 U.S.C. § 7409; 40 C.F.R. part 50. Once the EPA sets the acceptable ambient concentrations for these
pollutants § 110 assigns each state the task of ensure that concentrations in their state do not exceed these national
standards. 42 U.S.C. § 7410. Procedurally, states are required to submit to EPA a state implementation plan (SIP)
that explains the steps the state intends to take to bring ambient concentrations in their state within the standard (if
concentrations are within meets the standard it is “in attainment,” if it does not, it is “out of attainment” or “in
nonattainment”—attainment is determined for each air quality control region (AQCR), which generally include a
few counties). 42 U.S.C. § 7410; 40 C.F.R. part 51. Under the 1970 Act, states had to show that they would bring all
counties into attainment within 5 years, but after problems with ongoing nonattainment (particularly of the ozone
standard), Congress amended the CAA in 1977 and again in 1990 to introduced different levels of nonattainment
and new extended attainment deadlines that are graduated based on the level of nonattainment. PL 91-604, 84 Stat.
1680 (1970); PL 95–95, 91 Stat 685 (1977); PL 101–549, 104 Stat 2399 (1990); see generally Arnold Reitze, Air
Quality Protection Using State Implementation Plans – Thirty-Seven Years of Increasing Complexity, 42 VILL.
ENVT’L L.J. 209 (2004) (describing chronic nonattainment and the 1990 Amendments). States with areas in
nonattainment had to implement new control strategies and had to submit incremental SIPs to demonstrate progress
towards the deadline. See 40 C.F.R. part 51–52. Most states missed the 1990 deadlines for existing standards, while
at the same time EPA tightened the standards for PM and ozone in the 1990s and 2000s (with new deadlines)—the
result is ongoing nonattainment today. See EPA, Green Book supra note 20; 64 Fed. Reg. 70,318 (Dec. 16, 1999)
(describing the problem of ongoing nonattainment of the ozone standard); cf. 62 Fed. Reg. 38,652 (July 18, 1997)
(revising the ozone NAAQS from a 1-hour standard of 0.12 ppm to an 8-hour standard at 0.08 ppm); 73 Fed. Reg.
16,483 (Mar. 27, 2008) (lowering the ozone NAAQS from 0.08 to 0.075 ppm); 62 Fed Reg. 38,652 (July 18, 1997)
(creating a 24-hour and annual fine particulate (PM2.5) standard); 71 Fed. Reg. 61,144 (Oct 17, 2006) (lowering
both PM2.5 standards); 78 Fed. Reg. 3086 (Jan. 15, 2003) (lowering the annual PM2.5 standard). States have
struggled the most with PM and ozone largely because of the nature of these pollutants and their sources: Both are
secondary pollutants; i.e., they are the byproduct of other pollutants that react in the atmosphere—ozone is formed
by NOx and volatile organic compounds (VOCs) and PM2.5 is formed by NOx and SO2, among other things. See
EPA, Evaluating Ozone Control Programs in the Eastern United States, 1–2 (Aug. 2005); National Association of
Clean Air Agencies (NACAA), PM2.5 Modeling Implementation for Projects Subject to National Ambient Air
Quality Demonstration Requirements Pursuant to New Source Review, 1-6 to 1-7 (Jan. 2011). NOx and SO2 are
emitted by a diverse range of combustion sources, with power plants emitting large amounts of both. See EPA,
Evaluating Ozone Control, supra, at 3–4; NACAA, PM2.5 Modeling, supra, at 1-6 to 1-7. Because the regulated
secondary pollutants (ozone and PM) are formed when their constituents react in the atmosphere, the secondary
pollutant may form far downwind of the source of the constituent pollutant emissions. EPA, Evaluating Ozone
Control, supra, at 1. This “pollution transport” is particularly problematic for downwind states, that can reduced instate emissions of NOx and SO2, but cannot reduce emissions from upwind states that are contributing to their
nonattainment (in fact, an early compliance strategy was to build taller smokestacks—effectively pushing the
pollution further downwind). Reitz, supra, at 209–10; see note 200, infra. In addition to ongoing nonattainment of
existing standards, the general trend in NAAQS revisions has been downward. Notably, in 2010 the Obama EPA
revisited the Bush EPA’s decision to set the 2008 ozone standard at 0.075 ppm (which it lowered from 0.08); the
Obama EPA proposed tightening the standard to 0.07—the Clean Air Science Advisory Committee (CASAC)
recommended (to the Bush EPA) a standard between 0.07 and 0.06 as adequate to protect public health. 75 Fed.
Reg. 29,38 (Jan. 19, 2010); EPA-CASAC-07-002, CASAC Review of the Agency’s Final Ozone Staff Paper, 2
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has also proposed interstate pollution transport rules that would required most states in the
eastern half of the United States to reduce emissions of NOx and SO2 emissions even further—
while the D.C. Circuit has struck down two of EPA’s recent attempts at a transport rule,
whatever rule eventually emerges will require eastern states to find new ways to reduce in-state
emissions that contribute to downwind states’ nonattainment.200 And New power sector
(Mar. 26, 2007). Over 300 counties were already in nonattainment of the Bush standard, the Obama standard would
have pushed the number to over 500, and a 0.065 standard would have put over 600 counties out of attainment.
James McCarthy, Congressional Research Serv., Ozone Air Quality Standards: EPA’s Proposed January 2010
Revisions (Feb. 2010); see also EPA, Map of Impacts of Proposed Ozone NAAQS,
http://www.epa.gov/glo/pdfs/20100104maps.pdf. In September 2011, the Obama administration abandoned the
proposed 0.07 standard, opting to postpone any action until the EPA was required to reassess the standard under the
normal 5-year NAAQS review process. White House Press Secretary, Statement by the President on the Ozone
National Ambient Air Quality Standards, Sept. 2, 2011. The ozone standard is the next NAAQS up for reevaluation,
with a proposed rule due in 2013; followed by lead in 2014, NO2 in 2015, and SO2 in 2016. Gilbert Alvarez, EPA
Region 6, CAA Ozone NAAQS Update, presented May 29, 2012.
200
CAA § 110(a)(2)(D) requires states to ensure that emissions in their state does not “contribute significantly” to
nonattainment in a downwind state; this language was changed in the 1990 amendment from “prevents
attainment”—the idea being to increase upwind states’ responsibility for downwind nonattainment. See PL 101–549,
104 Stat 2399. Ozone and PM2.5 are the two primary pollutants that create interstate problems because they are
secondary pollutants that form when their constituents (NOx and SO2, among others) react in the atmosphere,
downwind of the original source. See note 200, supra; EPA, EE/RE Roadmap, supra note 14, at 15–16. The EPA
responded to the 1990 Amendments and persistent ozone nonattainment exacerbated by upwind pollution with the
NOx SIP Call: the rule established a cap and trade scheme and set NOx allowance budgets for each state, based on
that state’s contribution to downwind nonattainment; the then state allocated the allowances to sources within the
state. 63 Fed. Reg. 57,356, 57,358–59 (Oct. 27, 1998); see also Michigan v. EPA, 213 F.3d 663, 667–68, 695 (D.C.
Cir. 2000) (per curiam) (upholding the basic framework of the rule, but striking down the emissions budgets for
some specific states). In 2005 the EPA promulgated the Clean Air Interstate Rule (CAIR) that was intended to
further regulate pollutant transport that was contributing to ozone and PM2.5 nonattainment; CAIR covered NOx
and SO2, expanded the number of covered states, and allocated emissions budgets by region instead of by state. 70
Fed. Reg. 25,162 (May 12, 2005). The D.C. Circuit held that the regional scheme would not necessarily fix the
transport problem (since upwind states could buy enough allowances from other states to continue emitting at
current levels); instead of vacating the rule, the court remanded it to the EPA to come up with an acceptable
transport rule—leaving CAIR in place in the meantime. N.C. v. EPA, 531 F.3d 896, 907–08 (per curiam), modified
on reh’g, 550 F.3d 1176, 1178 (D.C. Cir. 2008). In 2011 EPA responded with the Cross State Air Pollution Rule
(CSAPR); CSAPR followed a similar framework to CAIR, but again established emissions budgets by state. 76 Fed.
Reg. 48,208 (Aug. 8, 2011). In 2012 the D.C. Circuit vacated CSAPR on two grounds: (i) EPA’s emissions budgets
required states to reduce emissions beyond an amount that “contributes significantly” to downwind nonattainment,
and (ii) the EPA did not give the states the opportunity to craft their own schemes first, and in doing so
impermissibly undercut the CAA’s cooperative federalism scheme. EME Homer City Gen., 696 F.3d 7, 37 (D.C.
Cir. 2012) (“When EPA quantifies States’ good neighbor obligations, it must give the States a reasonable first
opportunity to implement those obligations.”); see also EME Homer City Generation v. EPA: The D.C. Circuit
Strikes Down Another EPA Attempt to Make Good Neighbors Through Interstate Air Pollution Regulation, 26 TUL.
ENVT’L L.J. 123, 131–133 (2012) (criticizing the holding as inconsistent with the D.C. Circuit’s prior transport
cases). As of this writing, the EPA’s certiorari petition to the U.S. Supreme Court is pending. EME v. Homer City
Gen., Petition for Writ of Certiorari, Docket No. 12-1182, filed Mar. 29, 2013. EPA has had somewhat more success
in addressing regional contribution to PM2.5 levels under its Regional Haze Rule (RHR): Based on CAA §§ 169A
and 169B visibility protections for national parks (called “Class I Areas” in the CAA), the RHR requires states to
limit in-state emissions that contributed to PM2.5 levels in class I areas, regardless of whether the class I area is
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permitting rules and the rising marginal cost of controlling pollution are expected to put the bill
for CAA compliance over the coming decade at around $100 billion, lead to retirements of a
large number of coal-fired power plants, and increase the cost of electricity to customers.201
These converging CAA obligations have led states and sources to look for innovative ways to
reduce emissions, and the EPA has responded in part by identifying EE as a low-cost compliance
tool and taking steps to encourage states to incorporate EE into their compliance plans.202 The
EPA has not allowed sources to use off-site emissions from end-use efficiency programs to count
towards source permitting requirements—reasons for this are discussed below.203 The response
from states so far has been mixed, due in part to the difficulty of quantifying the environmental
benefits of EE to a particular attainment area, EE’s awkward fit into the CAA framework, and
the regulatory uncertainty that accompanied the incremental development of EPA’s rules over
the past decade.204 This section first describes the barriers to counting EE towards states CAA

located in the state. 64 Fed. Reg. 35,714 (July 1, 1999); 40 C.F.R. 50.300–309. The RHR allows states to create
emissions trading schemes for in-state sources of NOx and SO2 (in lieu of command and control measures) and
allows the nine western states that are covered by the Grand Canyon Visibility Transport Commission to participate
in a regional trading scheme. 40 C.F.R. 50.308; 71 Fed. Reg. 60,612 (Oct. 13, 2006); see generally CARBON PRICE,
GROWTH AND THE ENVIRONMENT: CRITICAL ISSUES IN ENVIRONMENTAL TAXATION, 103–116 (Lawrence Kreiser et
al., eds. 2012) (providing an overview of the RHR requirements and states’ progress towards implementation).
201
Dallas Burtraw et al., RFF, Retail Electricity Price Savings from Compliance Flexibility in GHG Standards fro
Stationary Sources, 16 (July 2011); Hayes & Young, Slip Switch, supra note 14, at 21; Neal Elliot et al., ACEEE,
Avoiding a Train Wreck: Replacing Old Coal Plants with Energy Efficiency, 1–2 (Aug. 2011). As of 2012, only
four states (Texas, Louisiana, Connecticut, and Washington, D.C.) had taken credit for EE programs in their SIPs.
EPA, EE/RE Roadmap, supra note 14, at K-8.
202
See EPA, Menu of Control Measures, supra note 15, at 22 (listing EE as a control measure for NOx, CO2, SO2,
and mercury); note 21, supra; Table A.1, infra. EPA has also encouraged states to increase EE measures as a way to
mitigate the impacts of new permitting requirements on the cost and reliability of electricity. See Proposed MATS,
76 Fed. Reg. at 25,056–57; see also EPA, NOx Stationary Source Controls (Aug. 2006),
http://www.epa.gov/glo/SIPToolkit/documents/stationary_nox_list.pdf.
203
See EPA, Sept. 2004 Voluntary/Emerging Guidance, supra note 21, at 11.
204
See EPA, EE/RE Roadmap, supra note 14, at K-7 (noting that regulatory uncertainty and quantification difficulty
has led to lackluster response from states to incorporate EE measures into their SIPs); Hayes & Young, Slip Switch,
supra note 14, at 14 (“A state must balance limited resources against the risk that the EPA will reject its application
and require a different approach. The EPA has provided guidance on what is appropriate; however, there appears to
be a perception of continued uncertainty”); EPA, Aug. 2004 SIP Guidance, supra note 16, at 9 (noting that the air
quality benefits from individual EE programs may be small, even though the aggregate results from the state’s
whole portfolio does produce significant air quality benefits). The CAA requires states to demonstrate attainment
using “photochemical modeling or any other analytical method determined . . . to be at least as effective,” 42 U.S.C.
§ 7511a(c)(2). Accordingly, EPA has required the air-quality impact of any control measure included in a SIP to be
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obligations and then explains EPA’s policy changes to encourage states to take credit for
emissions reductions from EE.

A. Energy Efficiency Fits Awkwardly into the Existing Regulatory Framework
The 1970 CAA espoused a “command and control” approach to air pollution—the end goal
was to lower ambient concentrations of pollutants that adversely affect public health, but the
means towards that end was to impose prescriptive emissions standards directly at the source.205
The 1990 Amendments provided room for more flexible market-based regulatory mechanisms,
which the EPA has widely used to provide options to lower compliance costs, but source-specific

“demonstrated by means of applicable air quality models, data bases, and [in line with EPA’s emission and
dispersion modeling guidance].” 40 CFR 51.112, App’x W. Most states use EPA’s Comprehensive Air Quality
Model with Extensions (CAMx) in their SIPs, which evaluates the impact of emission on air quality, but the states
must calculate the baseline emissions from stationary sources and emissions reductions from any control strategies.
See EPA, Comprehensive Air Quality Model with Extensions (CAMx), 2, available at
http://www.epa.gov/scram001/7thconf/information/camx.pdf. If particular control measure, or the method of
quantify its emission impact, do not satisfy EPA’s standards for accurate quantification, EPA may reject that portion
of the SIP. See 42 U.S.C. § 7410(k)(3). For direct regulation, states have the benefit of continues emissions
monitoring, which provides information on emissions rates and plant output every 15 minutes; comparatively, EE
emissions reductions are much more speculative to predict and verify. This feature has led most states that have
incorporated EE into their SIPs to rely on EE to support a WOE demonstration instead of including it as a control
strategy. Hayes & Young, supra note 14, at 14–15, see, e.g., TCEQ, Mar. 2010 HGB SIP Revision, supra note 366,
at 5-88 (describing the EE programs in place that affect the non-attainment area, but not including them for purposes
of modeling emissions reductions that affect the nonattainment area because of the disconnect between energy
savings and emission reductions). WOE demonstrations are explained in detail below, but WOE measures are
essentially emission-reduction strategies that cannot be quantified to the degree of accuracy required by EPA, but
nonetheless are expected to improve air quality—for states that have traditionally-quantifiable results that put them
close to attainment, the EPA will consider these extra WOE measures and may conclude that the state is sufficiently
likely to reach its NAAQS goals, even if modeling does not conclusively demonstrate as much. See EPA, 2007
Modeling Guidance, supra note 21, at 17–18 (“[T]he results of corroboratory analyses may be used in a weight of
evidence determination to show that attainment is likely despite modeled results which may be inconclusive”);
section II. B. 2. d. infra. EPA also applies discount factors to EE CAA credit to account for the uncertainty
associated with the less-precise quantification methods and uncertainty in the underlying energy savings. See note
358, infra, and accompanying text.
205
CARBON PRICE, GROWTH AND THE ENVIRONMENT, supra note 200, at 104; see also EPA, Guidelines for
Preparing Economic Analyses, Chapter 4: Regulatory and Non-Regulatory Approaches to Pollution Control, 4-2 to
4-3 (Dec. 2010) (explaining the basic framework of this regulatory approach). Notably, emissions standards for
sources are often defined in terms of the rate (i.e., tons per kWh) instead of total emissions (tons per year); this type
of design requires regulators with a certain ambient concentration in mind to set emissions rates based on estimates
of total output and number of emitters. EPA, Economic Analyses Guidelines, supra, at 4-3 to 4-5. Setting the
standard in terms of total emissions or average emissions rate gives sources more flexibility meeting their
obligations. David Driesen, Is Emissions Trading an Economic Incentive Program?: Replacing the Command and
Control/Economic Incentive Dichotomy, 55 WASH. & LEE L. REV. 289, 297–98 (1998). The form of the standard is
often influenced by the end environmental objective and regulators ability to monitor and enforce compliance. See
id. at 297.
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emissions controls still remain a foundational regulatory tool under the Act.206 Under this
framework, requirements for sources are generally based on the expected emissions reductions
that could be achieved through known pollution controls.207 The environmental benefit from the
source’s compliance strategy must be quantified and directly attributable to the specific source;
so, for example, a source may meet its permit obligations by installing an SO2 scrubber on a coal
plant that will reduce emissions by so many tons per kWh.208 While states have more flexibility
under the NAAQS framework—EPA just sets the standard and the state chooses the control
strategies to meet the standard—they still rely heavily on traditional stationary-source emissions
controls to meet attainment goals.209

206

See EPA, Economic Analyses Guidelines, supra note 205, at 4-5 to 4-12 (describing the most common marketbased approaches). The move towards market-based regulation was created by the economic inefficiencies of direct
regulation (i.e., command and control) when different sources have different marginal abatement costs; for example,
if one power plant can reduce its emissions at $10 per ton and another can reduce its emissions at $100 per ton,
imposing the same emissions standard on both drives up overall compliance costs. See EPA, Economic Analyses
Guidelines, supra note 205, at 4-3. By setting the environmental goal and letting economics determine which plant
reduces emissions, market-based systems lower overall compliance costs. Id. While these types of mechanisms have
been widely applied to air regulations since the 1990 Amendments (the most notable is the Acid Rain Program that
Congress created under Title IV of the Act), the source permitting requirements from the original Act are still in
place, and even where a market-based system is used, direct regulation is required as a backstop. See, e.g., CARBON
PRICE, GROWTH AND THE ENVIRONMENT, supra note 200, at 107–08 (describing how market-based regulation and
direct regulation interact in the context of the Regional Haze Rule).
207
Direct regulation can take two forms: performance standards or technology standards. Performance based
standards require a specific level of environmental performance, but do not mandate adoption of a particular control
method. Technology standards require adoption of a particular technology. EPA, Economic Analyses Guidelines,
supra note 205, at 4-3 to 4-4. The CAA largely uses performance standards; however, these standards are based on
the available technologies that the EPA expects the sources will use to meet those performance standards. See, e.g.,
42 U.S.C. § 7411(a)(1) (defining New Source Performance Standards (NSPS) for criteria pollutants as “the best
system of emission reduction which (taking into account the costs of achieving such reduction and any nonair
quality health and environmental impact and energy requirements), the Administrator determines has been
adequately demonstrated”); 42 U.S.C. 7475(a)(4) (defining the Best Available Control Technology (BACT) for
criteria pollutants as “emissions reducing equipment or processes that produce the maximum degree of reduction
that can be achieved cost-effectively”); 42 U.S.C. § 7412(d)(3) (requiring the Maximum Available Control
Technology (MACT) for new sources of hazardous air pollutants to be no “less stringent than the emission control
that is achieved in practice by the best controlled similar source”).
208
In fact, the emissions standard in the power plant’s permit will likely be based on the expected emissions
reductions from installing an SO2 scrubber. See note 207, supra.
209
As explained below, some of EPA’s rules for SIP approval have encouraged states to rely on traditional
command and control regulation. Cf. 40 C.F.R. § 51.100(n) (defining “control strategy” for purposes of SIP
purposes as “a combination of measures designated to achieve the aggregate reduction of emissions necessary for
attainment and maintenance of national standards” including, “(1) Emission limitations.(2) Federal or State emission
charges or taxes or other economic incentives or disincentives.(3) Closing or relocation of residential, commercial,
or industrial facilities.(4) Changes in schedules or methods of operation of commercial or industrial facilities or
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Within this framework, EE is an ill-fitting compliance tool: unlike traditional compliance
tools, the energy savings from EE occur at the point of consumption, not at a specific power
plant.210 Because of the physical properties of electricity and the economics of plant dispatch, the
generating unit that reduces its output in response to lower usage will be located somewhere in
the regional power system, but which particular plant is affected by the EE program depends on
a number of factors that differ by region and continuously change with real-time changes in
demand.211 As a result, states and sources have little control over the total emissions savings that
an EE program produces or where those emissions reductions will occur.212 The next two
sections provide an overview of plant dispatch and the operation of regional electricity systems,
explain how EE programs reduce emissions within this system, and then explain how this
disconnect between supply and demand leads to a regulatory mismatch that makes it difficult for
any one party to take credit for widely-dispersed emissions savings.

1. The Physical Disconnect Between Energy Savings and Emissions Reductions
EE programs ostensibly reduce energy use, which lowers power plant generation, which
avoids emissions that would have been emitted but for the EE programs.213 Measuring these
offset emissions requires an understanding of the load impact of the EE program (when and how
will it affect electricity usage), which units will be displace and by how much, and what those
transportation systems . . . .”).
210
EPA, EE/RE Roadmap, supra not 14, at C-6 (“[U]nlike traditional control measures on stationary sources . . .
[t]here is typically a physical distance between where the measure is implemented and where the emission
reductions occur, as well as a geographic distribution to the emission reductions.”).
211
NAPEE, EE Impact Evaluation, supra note 157, at 6-2.
Like [onsite emissions reduction strategies], emissions reductions from reduced electricity consumption occur
because less fuel is combusted. However, calculating avoided grid emissions reductions is more complex
because the fuel combustion in question would have occurred at many different existing or proposed electric
generating units (EGUs), all connected to the electrical grid. Thus, emissions from displaced electricity depend
on the dynamic interaction of the electrical grid, emission characteristics of grid-connected power plants,
electrical loads, market factors, economics, and a variety of regional and environmental regulatory factors that
change over time.
NAPEE, EE Impact Evaluation, supra note 157, at 6-2.
212
NAPEE, EE Impact Evaluation, supra note 157, at 6-2 to 6-3.
213
NAPEE, EE Impact Evaluation, supra note 157, at 6-2 to 6-3.
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units emissions rates were when they were displaced.214 Predicting these emissions reductions
prospectively is difficult because of the number of factors that affect plant dispatch and
emissions rate.215 This section explains the basics of the power system to provide some insight
into why emissions reductions can be difficult to quantify and impossible to enforce against a
particular power plant.
While a change in electricity consumption leads to a change in electricity generation, it is not
possible (or even necessarily useful) to trace the actual electrons from source to sink.216 It is
possible, however, to predict which power plant will change its output based on changes in
overall demand, because power plants are dispatched based on economics; so the most expensive
plant currently operating (the “marginal unit”) will adjust its output in response to real-time
changes in consumption.217 Which unit is the marginal unit at any given time depends on the

214

EPA, Guide to Action, supra note 48, at 3-49.
See NAPEE, EE Impact Evaluation, supra note 157, at 6-2. “[E]missions from displaced electricity depend on the
dynamic interaction of the electrical grid, emissions characteristics of grid-connected power plants, electrical loads,
market factors, economics, and a variety of regional and environmental regulatory factors that change over time.” Id.
216
EPA, Aug. 2004 SIP Guidance, supra note 16, at 7. Electricity is produced and fed onto the grid by a large
number of generating units and is instantaneously consumed by an even larger number of users. Id. Once electricity
is put on the grid, it does not flow in a linear fashion from generation to consumption; rather, electrons flow based
on transmission constraints and consumption patterns. Bosselman et al., supra note 1, at 581. The power system
operates similarly to a number of sources pumping water into a series of interconnected pipes of varying sizes, with
end users withdrawing water at varying rates. Vahid Madani & Damir Novosel, Getting a Grip on the Grid, 2005
IEEE SPECTRUM 42, 45 (Dec. 2005). The path the water takes from production to consumption depends on the size
and configuration of the pipes, the rates and location of water sources, and the rate and location of withdrawals. See
id. Thus, even though consumers may buy electricity from a particular provider, or even a particular generating
source, those users will almost certainly not consume the electrons they are paying their provider to generate. See
EPA, Aug. 2004 SIP Guidance, supra note 16, at 7. As a result of these physical properties, electricity providers do
not match generation to specific consumption sources, but instead balance total demand with total supply (because
electricity cannot be stored in large quantities, supply and demand must be instantaneously balanced at all times).
Bosselman et al., supra note 1, at 580–81. Note also that because there are losses associated with delivering
electricity from source to sink (called “grid losses” or “line losses”), a change in consumption will produce a
greater-than-proportional change in generation (so if demand increases by 1 kWh, generation must increase by more
than 1 kWh so that the amount of electricity available for consumption after line losses is 1 kWh). Grid losses vary
by region, because they are a function of the transmission and distribution infrastructure, but losses typically range
from 6 to 8 percent. See eGrid 2012.
217
Geoff Keith & Bruce Biewald, Synapse Energy, Methods for Estimating Emissions Avoided by Renewable
Energy and Energy Efficiency, 5 (July 2005); EPA, Aug. 2004 SIP Guidance, supra note 16, at 8. Total demand
changes in real time throughout the day as consumers’ energy needs change (e.g., demand will grow during the
afternoon in the summertime because air conditions will run more as the temperature rises), and so grid operators
constantly adjusts the amount of generation needed to meet demand. Bosselman et al., supra note 1, at 580. Changes
215
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dispatch order of available power plants and current level of total demand.218 As a result, the
particular electric generating unit (EGU) that is displaced by an EE program will vary with time
and will depend on the current level of demand, the regional mix of power plants in the affected
control area, and the dispatch order of those power plants.219 An EE program that decreases
demand during peak loads (e.g., a program improving HVAC efficiency) will displace different
generating units than an EE program that reduces demand during times of intermediate or base
load (e.g., an efficient streetlight program).220 And the displaced units from the HVAC program

in demand are closely correlated with temperature: on a hot summer day, total demand can increase well over 100%
from minimum usage in the early hours of the morning to peak load in mid-afternoon (because of this correlation
with weather, daily or weekly patterns in demand follow predictable seasonal patterns, called “load curves”). As a
result of this variability of demand, utilities must have enough capacity available to meet the maximum expected
demand for the entire year (plus an adequate reserve margin) and so many power plants will not run during certain
times of the day or year—in fact, some may only run a few hours over the course of a year. The pool of available
plants is dispatched based on marginal cost of operation, with the cheapest plants coming online first and more
expensive plants coming on line as demand increases. EPA, Aug. 2004 SIP Guidance, supra note 16, at 8. Different
types of power plants have different characteristics, and utilities will typically build a mix of plants to meet
customers overall needs (taking into account the expected load curve). There are three general categories of plants:
Baseload plants (typically coal and nuclear) are those plants that will run nearly all the time at maximum output;
they typically have high fixed costs, low operating costs, and are difficult to ramp up and down (adjust generation
output). Bosselman et al., supra note 1, at 580. Intermediate plants (usually gas) will be adjusted to meet changing
load throughout the day; these plants can adjust their output more easily than baseload plants, but operate at higher
marginal costs. Id. Peaking plants (gas, oil-fired, or combustion turbines) can be ramped up and down easily, but
have the highest marginal costs, and so these plants will be brought online only when demand is at its highest (once
baseload and intermediate plants are operating at maximum output). Id. Some types of generation, namely
intermittent renewables, do not fall into these categories; system operators will integrate these sources when they are
available. Id. The above description presents a simplified picture of plant dispatch to illustrate the basic principle of
economic-based plant dispatch; actual dispatch is substantially more complicated and depends on how generation is
bid into interregional markets (often a single unit is not bid together at the same price), plant outages and scheduled
maintenance, how interregional and intraregional (i.e., load pockets and congestion) transmission constraints limit
the pool of plants available to serve a particular area, and the marginal costs of ramping plants up an down. Keith &
Biewald, supra note 217, at 5; cf. John Wile et al., The Effects of the 1990 Clean Air Act on System Dispatch and
Marginal Cost, 93 Elec. J. 66 (Nov. 1993) (explaining how environmental compliance costs affect plant dispatch).
218
Keith & Biewald, supra note 217, at 5. When total demand is at its lowest, the marginal unit may be a coal- or
gas-fired baseload plant, but when demand approaches peak load, the marginal unit will be a peaking oil-fired plant
or combustion turbine. NAPEE, EE Impact Evaluation, supra note 157, at 6-3.
219
The U.S. grid is not a unitary lossless system, and so the geographic scope of plants available for dispatch
depends on the location of the demand reduction and transmission constraints that define the contours of the regional
flow of power. At the broadest level, the U.S. is divided into three interconnections that are operated independently
(i.e., very little power flows between them); within these interconnections, smaller regional control areas have
developed based on transmission constraints that restrict the flow of power between regional pools but allow
largely-uninhibited flow within the control area. Bosselman et al., supra note 1, at 581–82. Because of the way the
U.S. grid developed, these control areas are largely a function of historical utility service areas that have been
gradually interconnected, but not entirely so—these regional systems do not necessarily follow state lines. See Elec.
Advisory Comm., Keeping the Lights on in a New World, 3 (2009).
220
EPA, Aug. 2004 SIP Guidance, supra note 16, at 8. Note that regardless of the characteristics or timing of energy
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will likely change more throughout the year than then lighting program, since daily peak demand
changes more over the year than daily baseload demand.221
Because each EGU has a different average emissions rate—a function of fuel type, process
(i.e., steam turbine, combined cycle, etc.), and pollution control technology—and different
marginal emissions rates at different output levels, the emissions that are offset by an EE
program at any given time will depend on which unit is offset and what that unit’s marginal
emissions rate is at its current output.222 Thus, the same EE program will offset a different
amount of emissions on different days and different times of the year, and two identical EE
programs in different regions of the country will have different emissions impacts, even if they
produce the same energy savings.223 In fact, over longer-term programs, the emissions reductions
will predictably erode over time as older plants retire and newer plants (with tighter pollution
controls) reduce displaced emissions from the same energy savings.224 The total avoided
emissions over the life of an EE program, then, will depend on the timing of the energy savings;
the load curve and plant dispatch order over the life of the program; the type of fuel, process, and
savings, the displaced unit will always be the marginal unit. In other words, an EE program that decreases usage 24hours a day (e.g., one aimed at increasing efficiency of baseload appliances like refrigerators) will not offset
baseload generation all the time—it will offset the marginal operating unit, 24 hours a day. So the refrigerator
program would offset baseload generation when demand is at its lowest (and a baseload unit is the marginal unit),
but once demand grows, it will offset intermediate units, and when demand approaches peak, it will offset peaking
units. See Keith & Biewald, supra note 217, at 5.
221
See Keith & Biewald, supra note 217, at 5.
222
EPA, Aug. 2004 SIP Guidance, supra note 16, at 8; Stephen Connors et al., MIT, Emissions Reductions of
Photovoltaic (PV) Power Systems, at ES-1.
223
See EPA, Aug. 2004 SIP Guidance, supra note 16, at 8.
[C]onsider a region with substantial hydro and nuclear capacity with a relatively small amount of intermediate
coal-and oil-fired steam units and combustion turbines (CTs) for peak periods. During peak-load hour, when the
CTs are on the margin, the marginal NOx and CO2 rates would be extremely high. During intermediate-load
hours, when the steam units were on the margin, marginal NOx rates might be lower but SO2 rates higher.
During low-load hours, with hydro or nuclear units on the margin, the marginal rates of all pollutants would be
virtually zero.
Id. Because of regional differences in the resource mix of plants, the same EE program will also produce very
different emissions reductions in different parts of the country. NAPEE, EE Impact Evaluation, supra note 157, at 63 to 6-3. For example an EE program in the Ohio Valley, where the resource mix is dominated by older coal-fired
plants, will offset more emissions than the same EE program that produces the same level of energy savings in the
Pacific Northwest. See Connors et al., supra note 222, at 3-5.
224
EPA, Aug. 2004 SIP Guidance, supra note 16, at 7; Hayes & Young, Slip Switch, supra note 14, at 13–14.

59

control technology at each marginal unit; and the level of output at each marginal unit while it
was being displaced.225 Accurate prospective estimates of these emissions reductions require
sophisticated dispatch modeling that predict future demand growth, load factors, capacity
growth, plant dispatch, and marginal emissions rates, which requires data on existing economics
of each plant, hourly output and emissions rates for each plant, intraregional transmission
patterns, and interregional power transfers—this process can be quite resource intensive and adds
to the costs of taking compliance credit for EE programs.226

2. The Regulatory Mismatch Between Emissions Reductions and Compliance
Obligations
In addition to these quantification challenges, the relationship between energy savings and
offset emissions described above leads to two important consequences that make using EE as a
compliance tool more difficult for both sources and states: (1) the emissions reductions will not
occur at one single EGU, and those units that do reduce their emissions will have no way to
guarantee an ongoing level of emissions reductions, and (2) the location of the ambient air
quality improvement will not necessarily correspond to the location of the energy savings. The
first consequence effectively prevents EGUs from using EE as a direct compliance tool to meet
their permit obligations.227 The second consequence complicates states’ ability to use EE as a

225

EPA, Aug. 2004 SIP Guidance, supra note 16, at 8. For programs that extend over longer periods of time, the
emissions impact will also depend on new capacity and even potentially avoided capacity: “energy efficiency can
avoid the construction of a new power plant, such that emissions from that plant will be avoided as well. For most
energy efficiency program activity in the United States, it is safe to assume that only existing generator emissions
are avoided in the short term of two to five years. However, if the analysis is estimating impacts over a longer period
of time and/or the scale of the programs being evaluated is large enough, then new units could be considered as
well.” NAPEE, EE Impact Evaluation, supra note 157, at 6-4.
226
NAPEE, EE Impact Evaluation, supra note 157; Vine, supra note 240, at 334 (explaining the quantification
difficulty in the face of “air quality regulators [who believe that] emissions reductions from energy-efficiency
measures should have the same accuracy as a continuous emission monitoring device at the stack of a generator”).
227
See EPA, Jan. 2001 Voluntary Measures Policy, supra note 21, at 1 (explaining that these types of emissions
reductions cannot be used to meet source permit obligations because “the source accrues neither liability nor direct
benefit from the action” and therefore their emissions reductions are appropriate only for state-level credit). The
CAA language typically defines emissions standards at the source or facility level, and EPA’s longstanding policy
(with some small exceptions) has been to interpret this language to limit compliance options to measures that reduce
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compliance tool under the NAAQS framework—the complexities are described in this section
and EPA’s policies to help states navigate these complexities are described in section II. B. 2.
below.
First, because the marginal unit will vary based on the level of demand and the economics of
other plants, the emissions reductions throughout the life of an EE program will come from a
number of different individual sources, and these sources will have no way of controlling what
portion of the emissions reductions actually occur at their plant.228 Under CAA permitting
requirements, which almost exclusively treat each source as independent for purposes of
emissions and compliance obligations, this feature prevents both the affected sources (the ones
that reduce their emissions) and the implementing source (i.e., utility administering the EE
program) from taking credit for the emissions reductions.229 While sources cannot take direct

emissions from the particular source or facility. See EPA, GHG BACT Guidance, supra note 14, at 24; note 229,
infra.
228
EPA, EE/RE Roadmap, supra note 14, at C-6.
229
See EPA, Sept. 2004 Voluntary/Emerging Guidance, supra note 21, at 11 (explaining that sources cannot use EE
measures to satisfy permitting requirements under BACT, LAER, NSPS, NESHAPS, or as a NSR offset). The CAA
itself defines most permit obligations and performance standards at the “source” or “facility” level, and the EPA has
applied this language to prevent sources from using off-site emissions reductions (“secondary emissions”) to comply
with their permit requirements. See EPA, GHG BACT Guidance, supra note 14, at 24; see, e.g., 42 U.S.C. § 7479;
40 CFR 52.21(b)(1), (5) (defining BACT at the “source” and “facility” level and preventing sources from counting
“secondary emissions” for purposes of NSR permitting). The EPA has allowed limited intra- and inter-facility
trading (also called “project-based trading”) to allow sources to avoid certain permitting obligations; two methods
are available: bubbling and offsets. EPA, Economic Analyses Guidelines, supra note 205, at 4-8. Bubbling allows an
existing source to net facility-wide or multi-facility emissions to avoid new permitting requirements (that can be
triggered by any change in operation or new equipment that increases emissions from the facility); so if a facility
increases emissions from one smokestack, it can avoid new permitting requirements by decreasing emissions from
another smokestack. See EPA, Economic Analyses Guidelines, supra note 205, at 4-8; cf. Ruhl et al., supra note 15,
at 175 (providing an overview of New Source Review (NSR), when it is triggered, and the standard that applies to
sources required to undergo NSR). Emission offsets allow a new or expanded facility that would otherwise be
subject to strict new permitting requirements in a nonattainment area to negotiate with an existing source to get the
existing source to reduce its emissions so the new/expanded source could operate without the strict limitations
placed on new emissions in nonattainment areas (the existing source usually reduces its emissions by shutting down
or reducing plant operation). EPA, U.S. Experience with Economic Incentives for Protecting the Environment, 72–
74 (Jan. 2001); 51 Fed. Reg. 43,814 (Dec. 4, 1986). The CAA requires new emissions sources in nonattainment
areas to achieve the Lowest Available Emissions Rate (LAER) for the source category and pollutant—the most
stringent performance standard for criteria pollutants in the CAA; the offset policy was created to allow some
economic development in nonattainment areas, while still moving towards attainment (trading ratios are generally
greater than 1:1—so a new source would have to pay for more emissions reductions than they were adding). Id. at
71–74; see Ruhl et al., supra note 15, at 175. It is conceivable that EPA could design a similar framework that
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credit, reduced generation from EE may indirectly help the displaced sources meet their CAA
obligations through a few different mechanisms: First, some performance standards limit total
emissions or average emissions rates over a certain time period; displaced generation from EE
helps the displaced plants comply with these standards, though no more than other factors that
reduce demand like weather or economic conditions.230 Second, lower future emissions may
allow sources to avoid new permit obligations to the extent EPA allows sources to include
assumptions about EE into their baseline projections for future generation and emissions.231 For
example, modifications to equipment or operations that produce a “substantial emissions
increase” trigger new permitting requirements; EPA allows sources to calculate whether there
has been a substantial increase using the actual-to-projected-actual method, which compares
annual emission before and projected annual emissions after the modification; and when
calculating projected actual emissions, sources must consider, inter alia, “all relevant
information, including . . . the company's expected business activity.”232 Third, if the affected

allowed facilities to count emissions reductions from EE towards permit obligations or to avoid new permitting
requirements—this approach could be particularly attractive for GHG regulation since there are few control
technologies and the location of emissions reductions is largely irrelevant. Cf. NAPEE, Impact Evaluation Guide,
supra note 157, at 3-14; EPA, New Source Review Workshop Manual, A.16 (Aug. 1990). So far, EPA has not
allowed sources to count controls of off-site emissions towards their permit obligations (only to avoid triggering
permit requirements). See EPA, GHG BACT Guidance, supra note 14, at 24.
230
See, e.g., National Emission Standards for Hazardous Air Pollutants From Coal- and Oil-Fired Electric Utility
Steam Generating Units and Standards of Performance for Fossil-Fuel-Fired Electric Utility, Industrial-CommercialInstitutional, and Small Industrial- Commercial-Institutional Steam Generating Units, 76 Fed. Reg. 24,879, 25,056–
57 (May 3, 2011) (proposed Mercury and Air Toxics Standard (MATS)) (explaining that implementation of EE
programs can mitigate the cost and reliability impacts of the new rule).
231
So far, EPA has not articulated a policy encouraging or disallowing this practice, and it is unclear to what extent
assumptions about EE programs are incorporated into plant-specific projected emissions totals.
232
See 40 C.F.R. § 51.166(a)(7)(v)(c), (b)(40)(i), (ii)(2); cf. 40 U.S.C. § 7411(a)(4); 40 C.F.R. § 51.166(b)(2)
(defining major modification). The important feature of the actual-to-projected actual method is that it allows
utilities to compare total emissions rather than emission rates. Note though, that given the dispersal of emissions
reductions across the entire power system and the difficulty of prospectively ensuring that a certain level of
emissions reductions will occur at a specific source, it is unlikely that any but the most aggressive EE programs will
affect emissions projections enough to offset a major emissions increase. For these same reasons, it is highly
unlikely that a source could implement and EE program as a way of offsetting an otherwise permit-triggering
emissions increase. Also note that this option is only available to the displaced plants; EPA regulations do not allow
off-site emissions reductions to count towards an un-affected facility’s projected-emissions calculations (even if the
facility operator causes those reductions). See 40 CFR 51.21(b)(4).
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source is part of an emissions trading scheme, it will not have to purchase allowances for
avoided emissions, and the reductions at multiple sources under the scheme will drive down the
overall demand for allowances (so even if a particular plant does not reduce its emissions, its
compliance costs could drop).233 While these indirect benefits may reduce sources’ regulatory
burden, the lack of direct credit prevents sources from implementing EE as a compliance tool.
States’ ability to take compliance credit for EE programs is also affected by the broad
distribution of emissions reductions, but, because states’ regulatory obligations are drawn more
broadly than sources, states may still use EE to comply with their obligations under the NAAQS
framework—albeit the process is complicated by the need to trace energy savings to air quality
impacts. As explained above, EE programs will reduce emissions from multiple EGUs
throughout the regional power system, but NAAQS attainment is measured at the county level.234
Because the regional flow of power extends beyond counties or air quality control regions
(AQCR—typically a few counties that make up the nonattainment area), it is not enough that an
EE program produces energy savings in the nonattainment area because the corresponding
emissions reductions could occur hundreds of miles away.235 To further complicate matters, for
233

See NAPEE, EE Impact Evaluation Guide, supra note 157, at 3-17; EPA, Aug. 2004 SIP Guidance, supra note
16, at 18 (“The more energy . . . that takes place in a geographic area that is under a cap and trade program, the
easier it will be for the EGUs to collectively meet the cap.”). Many trading schemes establish an EE set-aside as a
way to provide incentives for using EE as a compliance tool. EPA, Aug. 2004 SIP Guidance, supra note 16, at 19
n.6; see Hayes & Young, supra note 14, at 4–8.
234
See 40 C.F.R. part 81.
235
EPA, Aug. 2004 SIP Guidance, supra note 16, at 7 (“Thus, if a state or area establishes an energy efficiency . . .
program designed to [] reduce the consumption of electricity . . . there can be considerable uncertainty as to where
the reduced demand from energy efficiency . . . will actually show up as reduced electrical generation and reduced
EGU emissions.”). The geographic scope of plants serving load in a particular area is limited by the transmission
constraints that define the contours of regional power systems; however, with the increased horizontal integration of
the U.S. grid in recent decades, it is not uncommon for regional power systems to span multiple states—e.g., the
PJM interconnection spans nearly all of seven states and parts of several others. Keith & Biewald, supra note 217, at
7 (“[T]he appropriate primary area for a displacement analysis is defined by centralized dispatch and transmission
constraints on its borders, and this area may consist of a portion of a control area or a group of former control
areas.”). Note that interregional imports and exports will also affect the impact on regional plants; on average, these
transfers makes up a very small fraction (~ 1%) of total delivered power, but some regions are clear net importers
(New York, California) and some are net exporters (the northwestern states), and many may transfer a substantial
amount of power during peak usage periods. See Keith & Biewald, supra note 217, at 7–13.
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secondary pollutants like ozone and PM, the location of the constituent emissions (NOx and SO2)
do not necessarily correspond to the location of the ambient concentrations of the secondary
pollutant.236 While state regulators and the EPA have well-developed pollutant dispersion models
to account for pollution transport (and in this regard, EE programs are no different from other
compliance strategies), the combined effect of regional electricity flow and pollutant transport
requires air regulators to trace energy savings to emissions reductions to air quality impacts,
which will reduce the portion of energy savings the state can use for compliance credit in a
particular AQCR, even if the energy saving occur in the AQCR.237
More problematically, under EPA regulations, once a state includes a pollution control
strategy in its SIP, the control strategy becomes directly enforceable against the source of the
emissions reductions.238 So, if a state uses a traditional command-and-control strategy to bring an
area into attainment by requiring nearby plants to reduce emissions by x tons per year, once the
EPA has approved the state’s SIP, the obligation to achieve the emissions reduction becomes
directly enforceable by the EPA against those power plants (just as if the obligation were
included in the plants’ operating permits to begin with).239 This requirement is problematic for
236

EPA, EE/RE Roadmap, supra note 14, at 15–16. Pollutants, like electricity, do not form and disperse along
jurisdictional lines, atmospheric conditions create regional airsheds, so emissions from one plant may impact
ambient conditions in a downwind state or regional power system. This is particularly problematic for secondary
pollutants, particularly ozone, which is formed by NOx and VOCs reacting in the atmosphere. A power plant
emitting NOx may be in one state, but the NOx may travel substantial distances before reacting with localized VOCs
to form ground level ozone in a downwind state. Air quality managers have sophisticated dispersion models to
predict the effects on air quality from regional emissions, but the important point is that the location of the
environmental benefit is distinct from the location of the emissions reductions.
237
EPA, Aug. 2004 SIP Guidance, supra note 16, at 8.
For example, if the nonattainment area imports a significant amount of electricity from locations outside and
downwind of the area, reduced demand from energy efficiency could result in less electricity being imported,
rather than reduced production (and consequently reduced emissions” within the nonattainment area, or in areas
affecting its air quality. . . . Conversely, if the energy savings reduce emissions at upwind sources, then the
measure may produce some air quality benefits to the area.
Id. State-wide or utility service-area-wide programs may mitigate this problem somewhat, but the same point holds
that the state will have to trace demand reductions to emissions reductions to air quality benefits, and can take credit
only for the limited scope of emissions reductions that affect the nonattainment area.
238
EPA, 2004 SIP Guidance, supra note 21, at 5–6.
239
See, e.g., U.S. v. General Motors, 876 F.2d 1060 (1st Cir. 1989).
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EE emissions reductions for the same reasons explained above: the amount of emissions
reductions will vary by plant and over time, and the level of reduction at a particular plant will
depends on factors that are outside the plant’s control. EPA recognized this regulatory barrier,
and in 2001 it relaxed the enforcement requirement for EE programs (and similar types of
programs) to allow states to still incorporate them into their SIPs if the state or program
administrator took on the enforcement obligation; this policy is described in the next section.240
Like sources, states can also indirectly benefit from EE programs, namely by adjusting growth
estimates and baseline emissions projections (which are used to determine baseline ambient
concentrations) to account for the changes wrought by EE programs; this EPA’s guidelines for
adjusting these baseline projections is also described below.241
Given the existing regulatory structure and the distributed character of the benefits from EE,
EPA has chosen so far to encourage states to count existing EE towards their NAAQS
obligations and to implement new EE as a compliance tool in areas that are still struggling to
meet attainment. The EPA has not developed ways to incorporate EE into source’s compliance

Once an original or revised SIP is approved by the EPA, it becomes federal law and is enforceable in one of two
ways. Under either method, the first step is for the EPA to issue a Notice of Noncompliance. If the violation
continues and the EPA cannot through negotiations reach some agreement with the polluting source, the
Agency may enforce the SIP either by issuing an administrative order under § 120 or by instituting an
enforcement action under § 113, which provides for injunctive relief as well as for civil penalties of up to
$25,000 per day. Criminal penalties for knowing violations are also authorized. § 113(c).
Id. at 1063.
240
See EPA, Jan. 2001 Voluntary Guidance, supra note 21; EPA, EIP guidance, supra note 21. Other types of
programs include ambient management techniques, like planting trees or taking measures to reduce the heat island
effect, and incentive programs that do not necessarily mandate emissions reductions. See Edward Vine,
Opportunities for Promoting Energy Efficiency in Buildings as an Air Quality Compliance Approach, 28 Energy
319, 322–32 (2003); EPA, EIP Guidance, supra note 21.
241
See Vine, supra note 240, at 321. “[B]aseline electricity demand projections are generally based upon a current
public policy scenario assumption and/or past trends in electricity intensity.” Id. Note though that when adjusting
baseline assumptions, states must take care to not adjust for policies that are already included in the baseline
scenario analyses; generally these are limited to federal efficiency standards, but some state policies are included
possibly including ratepayer efficiency policies. EPA, EE/RE Roadmap, supra note 14; Vine, supra note 240, at
321–22. Even without any credit—direct or indirect—reduced emission that affect the nonattainment area will lower
ambient concentrations; however, because states must demonstrate to EPA prospectively that their control strategies
will bring its AQCRs into attainment (else the EPA will not approve the state’s SIP), this benefit is of little use for
purposes of regulatory compliance.
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obligations.242 The following section describes EPA’s efforts to provide clear pathways to
NAAQS credit.

B. EPA’s Policy for Counting Efficiency Towards States NAAQS Obligations
Texas was the first state to seek direct SIP credit for an EE program; beginning in 2000, EPA
worked with the Texas environmental regulators to develop simplified quantification tools that
would reduce regulators’ burden but provide good enough estimates of emissions reductions to
still provide credit towards attainment.243 In 2001 EPA issued guidance to others states on how to
incorporate EE into their SIPs, and then greatly expanded this guidance in 2004.244 In 2005 the
EPA issued guidance allowing states to bundle multiple programs together, allowing states to
increase CAA credit, reduce the regulatory burden of accounting for each program individually,
and decrease the risk of under-performing programs.245 During the 2000s EPA and states also
developed quantification tools for regulators that allowed them to calculate emissions reductions
for CAA credit without the full cost of dispatch modeling. All of EPA’s relevant guidance is
shown in Table 5 below.246 The following sections first describe the emission quantification

242

But cf. note 229, supra.
See Proposed Approval of the Dec. 2000 and Sept. 2001 HGA SIP Revisions, 66 Fed. Reg. 36,656, 36,663 (July
12, 2001); TNRCC, Post-1999 Rate-of-Progress and Attainment Demonstration Follow-Up SIP for the
Houston/Galveston Ozone Nonattainment Area, 6-17 to -18, 7-42 to -44 (Sept. 26, 2001); Final Approval of Dec.
2000 and Sept. 2001 HGA SIP Revisions, 66 Fed. Reg. 57,160 (Nov. 14, 2001). This quantification method was the
capacity factor approach described below. Cf. Texas Commission on Environmental Quality (TCEQ),
Houston/Galveston Attainment Demonstration and Post-1999 Rate-of-Progress SIP, App’x A, Description of
Methodology for Determining Credit for Energy Efficiency (Dec. 2002). See note 388, infra.
244
See EPA, Incorporating Voluntary Stationary Source Emissions Reduction Programs into State Implementation
Plans (Jan. 2001); EPA, Aug. 2004 SIP Guidance, supra note 16; EPA, Sept. 2004 Emerging/Voluntary Guidance,
supra note 21. Note that these efforts were also driven by the growing use of renewable energy integration into the
grid and the corresponding emissions reductions; renewable energy offsets marginal units in the same manner as EE;
however, it does not present quite the same quantification difficulties as EE because RE power sales are tracked by
system operators. See Keith & Biewald, supra note 217, at 5; EPA, EE/RE Roadmap, supra note 14, at D-8; see also
Connors et al., supra note 222.
245
EPA, Bundled Measures Guidance, supra note 21.
246
In July 2012 EPA issued summary guidance document that consolidated and organized its prior guidance and
incorporated the lessons EPA learned through the handful of SIP approvals it issued under the guidance. EPA,
EE/RE Roadmap, supra note 14.
243
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methods that the EPA has created or approved, and then describes the regulatory requirements
for incorporating these emissions reductions into a SIP.
Table 5. EPA Guidance Related to CAA Credit for EE Policies and Programs
Date

Title

Usefulness

Dec. 1999

Emissions Inventory Improvement Program, Volume X,
Guidance on Emissions Projections

Creating and adjusting baseline
emissions projections

Jan. 2001

Incorporating Voluntary Stationary Source Emissions
Reduction Programs into State Implementation Plans

Including voluntary EE into SIP as
control measure

Jan. 2001

Improving Air Quality with Economic Incentive Programs

Aug. 2004

Guidance on SIP Credits for Emission Reductions from
Electricity-Sector Energy Efficiency and Renewable Energy
Measures

Including voluntary EE as an EIP
Incorporating mandatory EE into
baseline emissions estimates or as
a federally enforceable control
strategy

Sept. 2004

Incorporating Emerging and Voluntary Measures in a State
Implementation Plan

Including voluntary, emerging EE
into SIP as control measure
Including voluntary, emerging EE
into SIP as control measure

Apr. 2007

Guidance on Incorporating Bundled Measures in a State
Implementation Plan
Guidance on the Use of Models and Other Analyses for
Demonstrating Attainment of Air Quality Goals for Ozone,
PM 2.5, and Regional Haze

July 2012

Roadmap for Incorporating Energy Efficiency/Renewable
Energy Policies and Programs into State and Tribal
Implementation Plans

Aug. 2005

Quantifying emissions reductions
for WOE demonstration
Generalized overview of prior
guidance documents

1. Methods for Quantifying Displaced Emissions
As explained above, to quantify the air quality impacts from an EE program on an AQCR,
state air regulators must evaluate three factors: (1) the load impact of the EE measure, (2) which
EGUs are displaced by those load impacts and what emissions were avoided by displacing those
units, and (3) how those impacts affect air quality in the ACQR.247 Prospectively estimating any
of these elements individually requires a large amount of data and modeling effort and can still
leave lingering uncertainty; estimating these elements together builds uncertainty on uncertainty
and has discouraged state regulators from undertaking the effort in the first place, particularly for

247

See EPA, Guide to Action, supra note 48, at 3-49.
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modest air quality improvements.248 But given the uncertainty associated with the entire SIP
process, the additional uncertainty related to EE is, in EPA’s words, “not an insurmountable
barrier to obtaining SIP credit, especially given much of the uncertainty that may already
exist.”249 This section focuses on the EPA’s efforts to provide simplified quantification tools and
guidance on more robust modeling measures for step 2 above; state PUCs will generally already
evaluate the load impacts of ratepayer efficiency programs (and EPA has expressed a willingness
to defer to these methodologies—a point returned to in section III. B. below) and evaluating the
air-quality impacts from emissions reductions is no different for EE than for any other control
strategy.250

248

See Hayes & Young, supra note 14, at 14 (“A state must balance limited resources against the risk that the EPA
will reject its application and require a different approach.”).
249
EPA, Aug. 2004 SIP Guidance, supra note 16, at 7–8. One significant source of uncertainty is the baseline
emissions inventory that the EPA uses to assess the state’s progress towards attainment in the absence of any
additional control measures; this baseline projection depends on most of the same prospective factors that affect the
emissions benefit of EE (e.g., economic and population growth, future loading factors, new capacity, plant
retirements, etc.). Id.; see EPA, EE/RE Roadmap, supra note 14, at I-9 to I-10. Another is the photochemical
modeling that traces emissions to air-quality impacts: “While photochemical grid models are imperfect tools for
predicting future air quality, a modeled attainment demonstration ‘provide[s] a reasonable expectation that the
measures and procedures outlined will result in attainment of the NAAQS by [the statutory deadline].’” BCCA v.
EPA, 355 F.3d 817, 832 (5th Cir. 2003) (quoting EPA, Guidance on the Use of Modeled Results to Demonstrate
Attainment of the Ozone NAAQS (June 1996)); EPA, 2007 Modeling Guidance, supra note 21, at 3 (“Uncertainty
arises for a variety of reasons, for example, limitations in the model’s formulation which may be due to an
incomplete representation in the model of physiochemical processes and/or meteorological and other input data base
limitations, and uncertainty in forecasting future levels of emissions.”).
250
See EPA, EE/RE Roadmap, supra note 14, at I-10 n.1, I-12 to I-13. While energy savings from most programs
are often reported in annual amounts (i.e., MWh per year), PUCs will generally evaluate the load impact from
ratepayer EE for planning purposes (if not for other reasons) to understand how an EE program will change future
consumption patterns and resource needs. See NAPEE, Resource Planning with EE, supra note 123; see section I. C.
1. supra. Some PUCs also calculate the displaced marginal unit as part of their cost-benefit analysis; the avoided
cost of production at the marginal unit is the avoided cost credited to EE under the PACT, TRC, and SBC costbenefit tests (though some states use simplified estimates in lieu of calculations). See note 148, infra. The level of
detail of these load-impact evaluations will vary by state, with some providing more details than others; however,
not all of the quantification methods below require highly granular load-impact data: some require hourly or
blocked-hourly impacts, but others only need annual or seasonal impacts. See EPA, EE/RE Roadmap, supra note 14,
at I-6 to I-7, I-10 n.1. “Even if hour-by-hour load shape is not used, at least having seasonal weekday and weekend
and nighttime and daytime values . . . to match up the equivalent time period net efficiency savings will significantly
improve estimates [of EE’s emissions impacts].” NAPEE, EE Impact Evaluation, supra note 157, at 6-6. To simplify
the third step (tying emissions reductions to ambient concentrations), EPA has in some instances applied a
presumptive geographic boundary for emissions reductions that can be counted towards a nonattainment area’s SIP.
See, e.g., 75 Fed. Reg. 80,420 (establishing a 200-km limit for NOx emissions reductions outside the nonattainment
area, for purposes of demonstrating RFP towards the 1997 ozone NAAQS); EPA, Guidance for Implementing the 1Hour Ozone and Pre-Existing PM10 NAAQS, 5–6; EPA IOP Guidance to Regional Directors, 5 (Aug. 2004). For
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Estimating which plants are displaced and the corresponding amount of avoided emissions
requires air regulators to (i) make assumptions about the appropriate geographic scope of
generating units that are available to be displaced (the grid boundary), (ii) calculate which plants
will be displaced by the EE program within the boundary area, and (iii) calculate the emissions
from those plants when they were displaced.251 “Given the complexities of unit dispatch, the
most credible way to estimate the impact of [EE] on a power system is with a dispatch model.”252
However, this type of modeling is expensive, requires data that air regulators may not have
access to, and is less transparent to EPA and other parties; the level of precision afforded by
robust modeling may also be a mismatch to the uncertainty associated with the model’s
assumptions and embedded uncertainty in the other elements of the SIP process.253 Accordingly,
EPA has provided four quantification methods that vary in complexity of their analysis and
modeling tools and their assumptions about the power system—EPA has recognized that limited
administrative resources and access to data will constrain air regulators’ ability to use some of
the more sophisticated models, and has attempted to provide some less-sophisticated methods
that are “good enough” for their intended purpose.254
The four methods are, from most basic to most sophisticated: (a) eGrid region average nonbaseload emissions, (b) capacity factor emissions rates, (c) historical hourly emissions rates, and

EPA’s guidance on air-quality modeling, see EPA, Guidance on the Use of Models and Other Analyses for
Demonstrating Attainment of Air Quality Goals for Ozone, PM 2.5, and Regional Haze (Aug. 2007).
251
See Keith & Biewald, supra note 217, at 5–6; EPA, EE/RE Roadmap, supra note 14, at I-31.
252
Keith & Biewald, supra note 217, at 6.
253
“[M]odel license fees and the labor-intensive nature of modeling make it difficult to assess displaced emissions
with a model for less than about US$10,000, and most modeling studies cost considerably more than this.” Keith et
al., supra note 134, at 6.
254
See EPA, EE/RE Roadmap, supra note 14, at I-6 to I-7. The level of effort for each method depends on a the EE
program, the availability of generation and emissions data, air regulators’ relationship to the state PUC, and the
particular CAA obligation and the state’s regulatory pathway to comply with it. EPA, EE/RE Roadmap, supra note
14, at 25.
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(d) energy modeling.255 The first method is a “back of the envelope” approach that provides
useful information on average emissions reductions—it is useful to help air regulators make
preliminary assessments of EE potential, but will not generally support direct CAA credit.256 The
second two methods are “medium effort” approaches that provide better information about
specific plant displacement and emissions rates at each plant; these methods can provide accurate
enough estimates of the quantity and location of emission reductions to count towards CAA
credit. The final method is full-fledged dispatch modeling, which provides the most accurate
results, but is obviously more resource and data intensive.
Each method is described below along with EPA’s recommendations for its use; the
particular method used to support CAA credit will depend on the nature of the EE program, how
well the method’s assumptions match the state’s power system, and what CAA obligation the
state is using EE to comply with.257

255

While the EPA, in its most recent guidance, has presented these models as four distinct approaches to quantifying
displaced emissions, the four options reflect general approaches to emissions quantification that can certainly be
used in relation to one another. For example, in 2002 the Ozone Transport Commission developed a system-wide
avoided emissions rate for six distinct time periods (summer peak, summer off-peak, non-summer peak, nonsummer off-peak, and annual average) for the Northeast using hourly dispatch modeling—this approach
incorporates parts of each of EPA’s quantification approaches. See Keith et al., supra note 134, at 27.
256
EPA recommends using the eGrid regional approach as a stepping stone to justify the added expense of other
tools. See EPA, EE/RE Roadmap, supra note 14, at I-6.
257
It is important to recognize that the level of accuracy required for quantifying emissions reductions varies by the
particular regulatory requirement: EPA’s default quantification standard is that any emissions reductions relied on to
demonstrate attainment must be modeled through photochemical grid modeling with baseline emissions and
emissions reductions quantified to an acceptable degree of accuracy (the EPA retains significant discretion to make
case-by-case assessments of states’ quantification methods, so generalized descriptions of what is “accurate enough”
are difficult to make). See 42 U.S.C. § 7511; 40 CFR 52.112. With the propagation of new rules and incremental
progress-demonstration requirements, states submit SIPs for much more than just attainment demonstration. See,
e.g., EPA, Mid-Course Review Guidance for the 1-Hour Ozone Nonattainment Areas that Rely on Weight-ofEvidence for Attainment Demonstration, 2 (Mar. 2002) (setting out the mid-course review (MCR) obligation for
states with long-term attainment obligations); 42 U.S.C. § 7482(b)(1) (requiring states with NAAQS deadlines
greater than five years from nonattainment designation—i.e., with areas in moderate nonattainment or above—to
demonstrate 15% emissions reductions below baseline emissions within 6 years of designation); 40 CFR
51.905(a)(ii)(B), EPA, Guidance on 5% Increment of Progress (Aug. 2004) (requiring states to demonstrate progress
towards the 1-hour ozone NAAQS by showing a 5% reduction in emissions below 2002 levels); 40 CFR 51.308,
EPA, Guidance for Setting Reasonable Progress Goals Under the Regional Haze Program (2007) (describing states
obligation under the RHR to demonstrate a Uniform Rate of Progress (ROP) towards “natural” visibility conditions
by 2064). Given that many of these obligations require a state to show progression towards a (potentially far off)
future attainment deadline, EPA has relaxed some of the emissions or air-quality quantification requirements. See
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a. eGrid Subregion Average Non-Base Load Emissions
The eGrid regional approach is the most basic method; it uses simple tools (Microsoft Excel)
and relies on basic assumptions about the power system to calculate an average regional avoided
emissions rate; i.e., a uniform value for displaced emissions (in tons per MWh) within a
particular region. EPA has recommended that states use it a first step in assessing the emissionreduction potential from EE in their state, and states may be able to use the method to support a
WOE determination (described below).258 eGrid (Emissions and Generation Resource Integrated
Database) is a free online database maintained by EPA that provides information on nearly all
U.S. power plants, including all the parameters needed to estimate emissions reductions from
EE: plant location, nameplate capacity, capacity factor, and average emissions rates for major
pollutants.259 The analysis is straightforward; with the expected overall impact on consumption
(total energy savings in kWh), air regulators [1] convert this reduced usage to a reduction in
generation; i.e., accounting for grid losses, [2] multiply by [a] the weighted average emission rate
of the non-base load plants [b] in the state’s eGrid subregion, (with any needed unit
conversions).260

EPA, MCR Guidance, supra, at 2 (requiring periodic reassessment of states’ progress towards attainment “[b]ecause
of the uncertainty in long term projections”). For example, under the RHR, states must demonstrate a “uniform rate
of progress” towards natural conditions by 2064. See 40 CFR 51.308; EPA, Guidance for Setting Reasonable
Progress Goals Under the Regional Haze Program (2007). While air-quality and emissions modeling informs the
EPA’s assessment of states ROP demonstrations, it is only part of an overall assessment to see if the state is on a
“glidepath” to the RHR’s requirements. EPA, 2007 Ozone, PM, RHR Modeling Guidance, supra note 21, at 1. EPA
has also allowed states who cannot demonstrate attainment (or the required progress towards attainment) through
traditional modeling (but show modeling that comes close) “to supplement their modeling efforts with additional
evidence to demonstrate attainment due to the inherent uncertainties in air quality modeling” (called a Weight-ofEvidence (WOE) demonstration). GHASP v. EPA, 289 Fed. App’x. 745 (5th Cir. 2008); EPA, Guidance on the Use
of Models and other Analyses for Demonstrating Attainment of Air Quality Goals for Ozone, PM2.5, and Regional
Haze, 18 (Apr. 2007). This supplemental evidence (the WOE measures) need not be quantifiable to the same degree
of accuracy as traditional control measures—by their nature, WOE measures are not quantifiable to the same level
of accuracy. See EPA, EE/RE Roadmap, supra note 14.
258
EPA, EE/RE Roadmap, supra note 14, at I-20 to I-21.
259
See eGrid Database, http://www.epa.gov/cleanenergy/energy-resources/egrid/index.html; see also EPA, eGRID
Background Document, available at http://www.epa.gov/statelocalclimate/documents/pdf/background_paper_3-312011.pdf.
260
EPA, EE/RE Roadmap, supra note 14, at I-21. eGrid provides NOx and SO2 emissions in lbs per MWh (some
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[1] Line losses between generation and consumption mean that for every 1 kWh of electricity
consumed, more than 1 kWh must be produced. The portion of electricity lost is typically
represented by a grid loss factor; to account for grid losses, divide the amount of offset
consumption by one minus the grid loss factor (i.e., the portion of electricity that makes it
from generation to consumption).261 eGrid provides gross grid loss factors for each
interconnection, though states with reliable information for regional line losses can
substitute those values.262
[2a]

The weighted average of emissions from non-base load plants is a rough

approximation of the emissions that will actually be offset by demand reductions.263 EPA
classifies plants by capacity factor—base load plants have a capacity factor greater than
or equal to 0.8.264 eGrid already provides non-baseload emissions rates for subregions,
NERC regions, and power control areas (PCAs).265 The eGrid rate is just sum of the
average emission rates from all plants in the geographic area with a capacity factor less

GHG emissions are in lbs per GWh). To convert pounds into tons, divide by 2,000, to convert GWh to MWh,
multiply by 1,000.
261
So if 1 kWh of electricity production translates to 0.9 kWh of electricity available for consumption, the grid loss
factor is 0.1. So an EE program that is expected to offset 100 MWh of demand would be expected to offset 100/(1 –
0.1) = 1.11 MWh of produced electricity.
262
EPA, EE/RE Roadmap, supra note 14, at I-21; see EPA, 2004 SIP Guidance, at 15. For eGrid2012 (data from
2009) the Eastern Interconnection’s grid loss factor was 0.0582, Western Interconnection: 0.0821, and ERCOT:
0.0799.
263
EPA, The Value of eGrid and eGrid Web to GHG Inventories, 6 (Dec. 2009); see also Keith & Biewald, supra
note 217, at 5. In reality, plant dispatch is much more complicated than both the simplified assumption that EE
displaces marginal units and that all non-baseload units are offset to an equal degree; however, the eGrid regional
average approach is intentionally oversimplified to provide quick preliminary estimates. The more involved
quantification methods described below account for these complexities.
264
EPA, Value of eGrid to GHG Inventories, supra note 263, at 6. Note that EPA also excludes non-combustion
plant emissions from the calculation. Non-combusting plants (some hydro and geothermal produce emissions) are
not typically offset by EE measures because of their operating characteristics. See EPA, Aug. 2004 SIP Guidance,
supra note 16, at 31–32.
265
See eGrid2012, tab: SRL09, PCAL09, NRL09, col: BV–CC. Note that eGrid also provides NOx season rates as
well.
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than 0.8, weighted by potential generation (nameplate capacity times capacity factor) as a
portion of total generation.266
[2b]

Instead of calculating the boundary area based on the regional electricity system,

this approach assumes that power flows regionally along eGrid subregion lines (which
roughly correspond to power control areas and NERC regions).267
Table 6 on the next page provide an example of this approach’s application to New Mexico’s
EERS—adopted in 2008, it requires the state’s IOUs to achieve 5% total energy savings below
2005 levels by 2014 and 10% energy by 2020.268 Total projected avoided emissions for the 2020
standard are 584 tons NOx and 275 tons SO2.
The simplicity of the calculation and availability of data inputs are this approach’s greatest
strength, particularly as an early assessment tool; the assumptions and calculations are also
transparent, allowing for easy understanding of the model’s results and its limitations.269
However, because of the simplified assumptions related to the EE program’s load impact, the
geographic scope of affected plants, plant dispatch order, and plant emissions rates, plus the lack
of forward-looking data (eGrid data has a three-year lag and is obviously not necessarily
predictive of future grid operation or emissions rates), this approach is not sufficient to support

266

EPA, Value of eGrid to GHG Inventories, supra note 263, at 6. The weighting process is the same as under the
Capacity Factor Emissions Rate method. See note 275, infra, and accompanying text.
267
See EPA, eGrid Background, supra note 259, at 5; EPA, Value of eGrid to GHG Inventories, supra note 263, at
3–4, 10. The appropriate geographic area (within which generating units will be displaced by demand reductions)
depends on the boundaries of the power control area, transmission constraints into and out of the control, and
interregional flow of power between control areas, as well as the existence of load pockets within the control area
(i.e., internal transmission constraints). See Keith & Biewald, supra note 217, at 7–8. More sophisticated measures
of determining the geographic scope of displaced generating units can be used in conjunction with subsequent
models.
268
N.M. Stat. 62-17-5(G) (2008); see also Michael Sciortino et at., ACEEE, Energy Efficiency Resource Standards:
A Progress Report on State Experience, 45–47 (June 2011). This example was adapted from one provided in EPA,
eGrid Background, supra note 259, at 6. Grid loss values and non-baseload emissions rates have been updated to
eGrid2012 numbers.
269
The appendix includes an example preliminary assessment using this approach.
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SIP credit for most of the pathways described below—the exception being the use of eGrid
modeling to support a WOE determination, which by its nature involves less precise estimates.270
Table 6. eGrid Estimates of NOx and SO2 Emissions from New Mexico’s EERS271

IOU

2005 Sales
(MWh)*

2014 Demand
Reduction
(MWh)

2014 Displaced
Supply
(MWh)

2014 Avoided
NOx Emissions
(tons)

2014 Avoided
SO2 Emissions
(tons)

Pub. Sv’c Co. of N.M.

7,685,294

384,265

418,635

173.90

81.91

S.W. Pub Sv’c Co.

3,719,446

185,972

202,606

84.16

39.64

El Paso Elec.

1,503,364

75,168

81,891

34.02

16.02

Total

12,908,104

645,405

703,132

292

138

2020 Demand
Reduction
(MWh)

2020 Displaced
Supply
(MWh)

2020 Avoided
NOx Emissions
(tons)

2020 Avoided
SO2 Emissions
(tons)

768,529.40

837,269

347.80

163.81

371,944.60

405,213

168.33

79.28

150,336.40

163,783

68.04

32.04

1,290,810

1,406,265

584

275

* EIA, Electric Sales, Revenue, and Price, Table 10 (2005).

b. Capacity Factor Emission Rates
The capacity factor emissions rate approach improves on the eGrid regional approach
assumption that capacity factor is an indicator of plants’ dispatch order (and therefore whether
and how often they will be displaced by demand reductions); rather than making just one
270

EPA, EE/RE Roadmap, supra note 14. A systems averaging approach does not account for the different load
impacts from different types of program; i.e., it treats an efficient lighting program the same as an efficient HVAC
program. See NAPEE, EE Impact Evaluation, supra note 157, at 6-5 (“Using an annual average emissions factor that
lumps daytime, nighttime, weekday, and weekend values together can skew the actual emissions benefits
calculation.”). A historical average approach will also tend to overestimate long-term emission reductions, since
plant permitting requirements become more stringent over time, thus reducing the displaced emissions from the
same energy savings. See id. And the non-baseload plant averaging may underestimate emissions if peaking units
are offset more often—peaking units will tend to have higher emissions rates than the regional average. See NAPEE,
EE Impact Evaluation, supra note 157, at 6-6.
271
Demand reductions = [0.05 for 2014, 0.1 for 2020] * 2005 sales
Displaced supply = demand reductions / (1 – western interconnection grid loss factor [0.0821, eGrid2012])
Avoided NOx emissions = displaced supply * 2009 AZNM eGrid Subregion Non-Baseload NOx Emissions Rate
[0.8308, from eGrid2012] * lb to short tons conversion factor [1/2,000]
Avoided SO2 emissions = displaced supply * 2009 AZNM eGrid Subregion Non-Baseload SO2 Emissions Rate
[0.3913, from eGrid2012] * lb to short tons conversion factor [1/2,000]
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categorical distinction between baseload and non-baseload plants, the capacity factor approach
uses a “displacement curve” to predict dispatch order.272 A displacement curve represents the
relationship between capacity factor and likelihood of displacement from demand reductions.
EPA’s default linear displacement curve is shown in Figure 1 below. The figure illustrates the
Figure 1. EPA’s Default Linear Displacement Curve273

basic improvement over the eGrid

Percent of Unit's Genration that
Could be Displaced

subregion approach’s method for
100%

estimate plant dispatch order: plants
80%

with capacity factors ≤ 0.2 (peaking

60%

plants) are offset 100% of the time

40%

while plants with capacity factors ≥

20%

0.8 (baseload plants) are never

0%
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Unit Capacity Factor

offset; in between, plant
“displaceability” falls linearly with

capacity factor.274 Once plant displaceability is determined, the total demand reduction is
allocated to each plant based on the ratio between the plant’s “displaceable power” (the plant’s
historical or potential power production multiplied by its displaceability; for example, a plant
with a capacity factor of 0.6—therefore displaceability of 33.3%—capable of producing 1,000
GWh per year would have 333 GWh of displaceable power) and the total system displaceable
power (of all plants affected by the displacement—so if the desired supply reduction is 500 GWh

272

The capacity factor approach was developed by Texas A&M as part of Texas’ efforts to incorporate state EE
programs into their SIP in the early 2000s. See TCEQ, Dec. 2002 HGA SIP, App’x A, supra note 243.
273
EPA, EE/RE Roadmap, supra note 14, at I-22.
274
For this default displacement curve, the relationship is defined by the following equation: 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =
!
0.8 − 𝐶𝐹 . Note that this displacement curve is weighted towards demand reduction during peak hours, which
!.!
may be more accurate for some times of EE programs (e.g., demand response) than others (e.g., efficient
streetlights). As with the eGrid Subregion approach, assumptions about the distribution of the EE demand reductions
will affect the generating units that are displaced. See Keith & Biewald, supra note 217, at 18–19.
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and total system displaceable power is 10,000 GWh, the plant with 333 GWh of displaceable
power would be allocated 3.3% of the total reduction, or 16.65 GWh).275 To further illustrate this
method’s operation, Table 7 illustrates its application to a random sample of coal, oil, and gas
fired plants in the SERC NERC region, with a decrease in demand of 1,000,000 MWh in the
coming year (using the Eastern Interconnection gross grid loss factor, this translates to a decrease
in supply of 1,061,823 MWh).276 Once annual (or seasonal) demand reductions from each plant
are calculated, the total emissions reduction from each plant is calculated by multiplying demand
reduction by average emissions rate for each unit (available in eGrid).277
Table 7. Demand Reduction Allocation to Plants Using Capacity Factor Emissions Rate278
Plant Name,
Location
Rockville
1 & 2, VA
Bellmeade
Power
Station, VA
Cottonwood
Energy
Proj., TX
Urquhart,
SC
Mayo, NC
RS Cogen,
LA
James H.
Miller Jr,
AL

Nameplate
Capacity
(MW)

Capacity
Factor

Historical
Generation
(MWh)*

% Capacity
Displaceable

Displaceable
Power
(MWh)

Displacement
Allocated to
Plant†

Displaced
Power
(MWh)

11

0.04

3,614

100%

3,614

0.05%

567

330

0.15

430,729

100%

430,729

6.36%

67,526

1,336

0.31

3,582,398

82%

2,948,911

43.54%

462,306

759

0.41

2,711,705

65%

1,772,099

26.16%

277,815

736

0.63

4,059,444

28%

1,151,529

17.00%

180,527

493

0.71

3,060,217

15%

466,173

6.88%

73,083

2,822

0.84

20,814,846

0%

-

0%

-

6,773,055

100%

1,061,823

Totals

* Assumed to be the power produced in one year at the plant’s reported nameplate capacity and capacity factor.
† (Plant MWhs Displaceable)/(Total MWhs Displaceable)
275

Assume Plant A has a capacity factor = 0.6, displaceability = 1/0.6*(0.8-0.6) = 0.333. Also assume Plant A’s
power production is 1,000 GWh per year, so its displaceable power = (1,000 GWh)*0.333 = 333 GWh. Assume
total system displaceable power of 10,000 GWh (the sum of all other affected plants’ displaceable power), Plant A’s
portion of total displaceable power = (333 GWh)/(10,000 GWh) = .033. If the desired reduction is 500 GWh, then
Plant A’s portion of that reduction = (500 GWh)*0.033 = 16.65 GWh.
276
This example was adapted from a simplified variation in Keith & Biewald, supra note 217, at 17.
277
Note that for seasonal demand reductions—useful for the ozone NAAQS—eGrid provides seasonal capacity
factors.
278
Plant data from eGrid2012.
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Unlike the eGrid region approach, the capacity factor method does not include a default
assumption about the boundary area, so air regulators must select which plants to include in their
analysis based on the characteristics of their regional power system.279 EPA has not required a
particular approach for this assessment, and states may use the eGrid subregions as a proxy for
the regional power flow boundary, but more sophisticated methods that account for intra- and
inter-regional factors will yield more accurate emissions estimates.280 The control area that the
energy savings occur in is generally accepted as the starting grid boundary, but states should
account for changes in system dispatch that may limit or expand the geographic scope of
displaceable units:
While a control area will be the “primary area” for a displacement analysis
in many cases, it will not be so in all cases. Transmission constraints
within control areas can divide them into several distinct dispatch zones. .
. . In cases such as this, the primary area for the displacement analysis
should be the dispatch zone, not the entire control area. Similarly, there
are regions in which formerly distinct utility control areas have moved to
centralized dispatch. . . . In cases like this, formerly separate utility areas
should be treated as one dispatch area. 281
States must also account for internal transmission constraints that create localized load pockets—
this is particularly true for EE programs that are implemented in power-constrained areas to help
alleviate congestion costs (which requires customers in the load pocket to buy from more
279

See EPA, EE/RE Roadmap, supra note 14, at I-16. State air regulators will already understand which stationary
sources affect air quality in any given nonattainment area because, as part of the SIP process, the state must calculate
baseline emissions from all stationary sources that affect the area. See section II. B. 2. a. below. But regulators
cannot evaluate the impact of an EE program on these plants in isolation because the impact on the plants that affect
air quality will depend on interactions with plants that do not affect air quality; so regulators must first evaluate the
overall impacts of a particular program on all plants in the regional power system, but then may only take credit for
displaced emissions from the plants that affect air quality in the relevant ACQR. See Keith & Biewald, supra note
220, at 5–7.
280
See NAPEE, EE Impact Evaluation, supra note 157, at 6-6.
281
Keith & Biewald, supra note 217, at 7–13. In a Texas SIP that relied on the capacity factor approach, TCEQ
evaluated all plants in the ERCOT interconnection; EPA approved this decision because it was satisfied that the
ERCOT-wide market (with very little interregional flow) was an appropriate approximation for the displacement
area. See EPA, Aug. 2004 SIP Guidance, supra note 21, at 31; 66 Fed. Reg. at 36,665b; 66 Fed. Reg. 57,160 (Nov.
14, 2001).
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expensive units).282 These load pockets will constrain the scope of displaceable plants to a more
localized set of units.283 Finally, regulators must also adjust plant dispatch order to account for
interregional transfers.284 The EIA, and FERC provide annual data on regional energy imports
and exports, which states can use to generally estimate the magnitude (and therefore likely
impact on calculations) of interregional power transfers; for more detailed information, most
system operators will also have more granular and up to date information—often on an hourly
basis.285 With this information, energy transfers can be added to the dispatch order based on the
patterns of transfer (e.g., if transfers follow a daily load pattern and increase with peak demand,
transfers will be offset by EE measures, but if they make up a constant source of power over
seasons or periods, they are effectively treated as baseload power).286 Conversely, if the region is
a significant exporter of energy, the generating units likely to be supplying these exports should
be removed from the dispatch order.287
The capacity factor emissions rate approach improves on the assumptions made about
dispatch order in the eGrid regional approach and allows regulators to refine assumptions about
which plants will be displaced, while still requiring relatively simple analysis and publicallyavailable data.288 But, like the eGrid approach, the capacity factor method greatly simplifies the

282

See Keith & Biewald, supra note 217, at 7–8.
See Keith & Biewald, supra note 217, at 7–8.
284
EPA, EE/RE Roadmap, supra note 14, at I-32; Keith & Biewald, supra note 217, at 8.
[T]he more energy that an area import[s] from, or exports to, areas outside the nonattainment area, the less
impact the energy efficiency will have on emission reductions in the nonattainment area. This is because more
of the reduced emissions from less electricity generation will occur outside the nonattainment area airshed [for
areas that import power]. Areas that export energy may not reduce their output even where energy efficiency
measures decrease local demand. The energy not consumed locally may be sold elsewhere on the grid.
EPA, Aug. 2004 Guidance, supra note 16, at 20–21.
285
See Keith & Biewald, supra note 217, at 8–9. If transfers are small relative to the in-area generation, they may be
ignored, but even though regional transfers make up a very small portion of overall usage, some regions import
significant amounts of power during hours of peak demand. Keith & Biewald, supra note 217, at 8.
286
EPA, EE/RE Roadmap, supra note 14, at I-32; Keith & Biewald, supra note 217, at 9–10.
287
Keith & Biewald, supra note 217, at 10–11.
288
EPA has provided a spreadsheet calculation tool that uses this approach; states still must select the appropriate
subset of plants. See EPA, Power Plant Emissions Calculator (P-PEC), Draft User Manual (Aug. 2012).
283
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complexities of plant dispatch and ignores potential variation caused by different types of load
impacts (because it still relies on plants’ average emissions rates).289 Also, like any approach that
relies on historical data, this approach does not account for future changes to system operation;
states wishing to make adjustments for expected new capacity, plant retirements or outages, or
control technologies can include these assumptions in the analysis to improve accuracy.290 For
short-term projections of avoided emissions (3–5 years) historical analysis is a reasonably
accurate predictor, provided that the system is not rapidly changing; because most SIP
timeframes fall within this window, these simplified historical techniques are generally
acceptable to EPA.291 EPA has approved the capacity factor approach when including EE as a
control strategy in a SIP and to support a WOE determination.292
c. Historical Hourly Emissions Rates
The Hourly Emissions Rate approach uses historical hourly generation data to more
accurately estimate each generating unit’s place in the dispatch order, rather than relying on
generalizations from capacity factors, and uses hourly emissions data to calculate marginal,
rather than averaged, emissions rates.293 EPA’s continuous emissions monitoring system
(CEMS) collects data in five-minute intervals on SO2, NOx, and CO2 emissions and generation
output from most EGUs.294 Rather than using total energy savings (as under the eGrid Region

289

See Keith & Biewald, supra note 217, at 18.
EPA, EE/RE Roadmap, supra note 14, at I-32. Keith et al., supra note 134, at 9 (“predicting future unit additions
and retirements is an uncertain endeavor; however, it is an endeavor crucial to predicting long-term emission
reductions from energy efficiency . . . .”).
291
EPA, EE/RE Roadmap, supra note 14, at I-28 to I-29; NAPEE, EE Impact Evaluation, supra note 157, at 6-7.
“Over the short run, new resources displace existing units—primarily the marginal unit—in the existing electric
system. Over the long term, a resource added today will displace other new resources competing for market entry
and/or cause retirements of existing capacity. . . . [T]he key distinction between the short term and the long term is
whether or not a significant amount of new capacity will be added to, or retired from, the system.” Keith et al., supra
note 134, at 5–6.
292
EPA, EE/RE Roadmap, supra note 14, at I-23.
293
“A significant advantage of using time-varying emissions rates . . . is that they can match up to the time-varying
savings from efficiency programs.” NAPEE, EE Impact Evaluation, supra note 157, at 6-6.
294
CEMS monitoring is only required for EGUs subject to the CAA Tile V ARP, which covers all units larger than
290
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and Capacity Factor approach), regulators must account for the specific load impacts from EE—
this analysis need not be on an hourly basis, but the estimates must at the least account for
whether the EE reduces peak use or base load.295 Historical hourly dispatch and emissions data
can be translated into the marginal hourly emissions profile by identifying matching the marginal
unit to the corresponding hourly emissions rate.296 The demand reduction profile is then matched
to the emissions profile on an hourly or grouped-hourly basis (e.g., grouping peak load hours
together is acceptable) to provide a more accurate representation of the emissions displaced by
the EE resource.297 Like the capacity factor approach, regulators must select the appropriate pool
of units to include in the displacement analysis.
Even though the raw data is readily available, setting up the hourly generation and emissions
profile requires considerable effort; however, for Mid-Atlantic and Northeastern states, the MidAtlantic Regional Air Management Association (MARAMA) has created an hourly emissions
profile and the Washington Council of Government compiled a similar database for the
Virginia/Maryland/D.C. airshed.298 EPA also plans to release its national Hourly Marginal
Emissions Tool (HMET) in 2013.299 The availability of these tools greatly reduce the regulatory
effort required to develop hourly emissions profiles. The hourly profile gives a more accurate
estimate of the marginal generating units that will be displaced by EE measures than

25 MW. 40 CFR part 75. A substantial portion of this data is available online at http://ampd.epa.gov/ampd/. This
method of modeling plant dispatch from historical hourly monitoring data was developed by researchers at MIT as a
way to quantify emissions reductions from adding solar capacity to the grid; for a very detailed explanation of the
methodology (which is not directly transferrable to EE, but is similar), see Connors et al., supra note 222.
295
EPA, EE/RE Roadmap, supra note 14, at I-26.
296
Keith & Biewald, supra note 217, at 20–21.
297
EPA, EE/RE Roadmap, supra note 14, at I-25.
298
See MARAMA, Emissions Inventory, http://www.marama.org/technical-center/emissions-inventory/projectsoverview; MWCOG, Air Emissions Calculator, http://www.mwcog.org/environment/air/eere/default.asp. Note that
for regions without hourly emissions profiles, the volume of data—emissions and generation data from every unit in
five minute intervals—and cleanup efforts (deleting obviously incorrect data, filling in missing data) make this
undertaking extremely labor intensive, even for one control area. See Keith & Biewald, supra note 217, at 20.
299
See EPA, Recognizing State & Local Action: Resources for Incorporating EE/RE Into Air Quality Plans,
presented Aug. 27, 2012.
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generalizations based on capacity factor; again, this approach’s ability to account for
interregional power transfer depends on the scope of generating units analyzed—note though that
because this method provides a much more accurate prediction of which units are loadfollowing, if the particular control area primarily adjusts to load with in-area fossil-fuel units,
this method will be very accurate.300 Like the other approaches, the data is also not forward
looking, and CEMS data is not available for every generating unit.301 EPA allows states to use
this approach for to adjust baseline emissions projections or incorporate EE as a SIP control
strategy, provided the their assumptions account for future generation and interregional power
flows.302
d. Energy Modeling
The most sophisticated estimates will involve forward-looking simulation models that
account for the complexities of unit dispatch, taking into account relative plant economics,
interregional transmission, input prices, pollution control technologies, and future regulations—
this type of modeling approaches the methods utilities and system operators use to plan and
operate their power system.303 These types of energy models require extensive economic,
engineering, and policy analysis and data to account for the ever-changing complexities of the
power system, and this approach’s cost may only be justifiable for aggressive, large-scale
efficiency programs.304 Robust forward-looking energy modeling really requires two types of
modeling, each aimed at different questions: (i) Dispatch models replicate real-time (or typically
hourly or grouped-hourly) least-cost dispatch based on the existing power system; i.e., they
300

Keith & Biewald, supra note 217, at 21–22.
In addition to the limitations to generating units larger than 25 MWh, CEMS data is not collected for hydro
plants, so for regions with, for example, large portions of load-following capacity from pumped hydro, this approach
will be less accurate. See Keith & Biewald, supra note 217, at 21–22.
302
EPA, EE/RE Roadmap, supra note 14, at I-26.
303
NAPEE, EE Impact Evaluation, supra note 157, at 6-7.
304
See NAPEE, EE Impact Evaluation, supra note 157, at 6-7.
301
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determine which units will be displaced based on economic and operational constraints and the
marginal emissions over that time period.305 For systems that are not rapidly changing, dispatch
models are typically good for up to five years.306 (ii) Capacity expansion models (or system
planning models) predict system changes over longer periods of time, including new capacity,
retirements, changes in economic conditions, impacts of regulations, etc. Capacity expansion
models can be useful for projections up to 30 years out; this type of extensive long-term
modeling may only be needed for EE programs that are expected to fundamentally change the
electric system or its operation (e.g., complete decoupling).307
Energy models avoid the need for assumptions about the geographic distribution of
generation because they are modeled based on actual dispatch (which accounts for intra- and
interregional power flows). This method is the most accurate, though also most resource
intensive; it accounts for the realities of plant dispatch, interregional power flow, marginal
emissions rates, temporal and spatial distribution of emissions reductions, and can be flexibly
employed to account for new capacity, policies, and regulations. EPA recommends energy
modeling for both updating baseline emissions and including EE as a SIP control strategy
approach.308 Because this type of modeling is significantly less transparent than the other
methods, states submitting energy modeling results must explain and justify underlying
assumptions to EPA.309
Table 8 below summarizes each method and their recommended uses.
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EPA, Aug. 2005 SIP Guidance, supra note 16, at 25–16.
EPA, EE/RE Roadmap, supra note 14, at I-28 to I-29; NAPEE, EE Impact Evaluation, supra note 157, at 6-7.
307
EPA, EE/RE Roadmap, supra note 14, at I-28 to I-29.
308
EPA, EE/RE Roadmap, supra note 14, at I-28.
309
EPA, EE/RE Roadmap, supra note 14, at I-29; see NAPEE, EE Impact Evaluation, supra note 157, at 6-7.
306
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Table 8. Summary of Emission Quantification Approaches
Approach

Data Required

Assumptions

Output

eGrid Subregion
Avg. Emissions
Rates

Regional non-baseload
emissions rates
(eGrid), grid loss factor
(eGrid)

Grid boundary corresponds to eGrid
subregions, non-baseload plants displaced on
weighted average basis, displaced emissions
are annual or seasonal averages

Regional average
displaced emissions

Capacity Factor
Emission Rates

Capacity factors
(eGrid), grid loss factor
(eGrid)

All plants displaced along default
displacement curve, displaced emissions are
annual or seasonal averages

Plant average
displaced emissions

Historical Hourly
Emission Rates

Hourly generation and
emissions (CEMS),
hourly interregional
transfers (grid op.)

Past generation predicts future displacement

Plant hourly
displaced emissions

Energy Modeling

Dispatch and/or
capacity modeling,
hourly emissions rates
(CEMS)

(Dispatch) past dispatch predicts future
displacement, (capacity) includes
assumptions about development, growth of
regional power system

Plant marginal
displaced emissions

2. Taking SIP Credit for Emissions Reductions
There are four ways that states can count EE emission savings towards their obligations
under the CAA: they can (1) modify projected baseline emissions to account for less electricity
demand, (2) include EE as a federally-enforceable control measure in their SIP, (3) include EE as
a voluntary or emerging control measure, or (4) rely on EE to support a WOE determination.310
The appropriate method for any given SIP revision will depend on the particular EE measure, the
CAA requirement the state seeks to satisfy, and the accuracy of displaced emissions estimates.
States may seek credit for EE at the policy level (e.g., an EERS or a utility-incentive scheme) or

310

In EPA’s most recent guidance issued in 2012, it organized these opportunities for SIP credit into four distinct
“pathways;” that track the organization of this section: (1) the “baseline emissions projection pathway” allows states
to include assumptions about reduced pollution from existing EE programs in estimating baseline emissions for
subsequent years; (2) the “control strategy pathway” allows states to rely on reductions from newly adopted EE
programs as a SIP compliance mechanism (the same as if they required in-state EGUs to install control technologies
that reduced emissions by the same amount); (3) the “emerging/voluntary measures pathway” lets states take some
credit for EE measures that are difficult to enforce or quantify (a watered down version of the control strategy
pathway to account for the added uncertainty over the amount of emissions reductions that will materialize); and (4)
the “weight of evidence determination pathway” lets states take some credit for expected-but-not-explicitlyquantified emissions reductions from EE. EPA, EE/RE Roadmap, supra note 14, at 14–15.
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the program or portfolio level (a portfolio is just a bundle of programs).311 The choice will
depend on the type of CAA credit and the type of programs or policy, but generally, because
policies will generate greater emissions reductions than programs, it will only be worthwhile for
states to undertake the higher quantification and documentation needed to adjust emissions
forecasts or justify a federally-enforceable control strategy for policies—EPA’s requirements
under these two pathways (described below) will also limit credit under these two pathways to
mandatory policies (e.g., an EERS).312 Table 9 below provides examples of the types of
programs (ratepayer and non-ratepayer), the pathway, and the amount of SIP credit states have
taken. Each of these pathways to SIP credit are explained below. Under any of these pathways,
the presence of an emissions trading scheme complicates states’ ability to avoid taking credit
twice for the same emissions reductions; the last section of this part describes this complexity
and how states can overcome it.

311

See EPA, EE/RE Roadmap, supra note 14, at 31. EPA, Bundled Measures Guidance, supra note 21.
EPA, EE/RE Roadmap, supra note 14, at 31 (“[Programs] are not anticipated to provide enough potential
emission reductions to warrant the time and resources necessary to satisfy the SIP documentation needs [the baseline
emissions and control strategy pathway].”). But note that EPA has provided guidance allowing states to bundle
smaller control measures together. EPA, Aug. 2004 Bundled Measures Guidance, supra note 16, at 2. Also, while
mandatory EE policies and programs implemented under these policies will sync better with EPA’s rules than
voluntary policies and programs (e.g., an EERS is easier to take credit for than shareholder incentives); however,
EPA has taken efforts to allow states to incorporate these voluntary policies and programs—these efforts are
described below. See generally, EPA, EIP Guidance, supra note 21; EPA, Incorporating Voluntary Stationary
Source Emission Reduction Programs into State Implementation Plans (Jan. 2001); EPA, Sept. 2004
Emerging/Voluntary Guidance, supra note 21.
312
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Table 9. Examples of State SIP Credit from Ratepayer and Non-Ratepayer Efficiency313

State

States Taking Credit for EE Under the 1997 Ozone NAAQS
Estimated
Policy/Program
Electricity Savings Pathway

Texas (DFW)

5% per year decrease in electricity
usage in counties in or near
nonattainment; building efficiency
standards

Louisiana
Virginia,
Maryland, D.C.

Building efficiency upgrades
LED traffic lights; building efficacy
standards

Connecticut

†

Utility-implemented EE programs
(HVAC, CFL mailer)

912,155 MWh in
2007*
9,121 MWh per
year†
41,905 MWh in
2009‡
1,791,000 MWh
between 2003 and
§
2008

SIP Credit
(tpd)

FederallyEnforceable
Measure
Emerging,
Voluntary
Emerging,
Voluntary

0.72
0.041
0.02

WOE

1.5

* EPA, Aug 2005 SIP Guidance, supra note 16, at 32; 71 Fed. Reg. 48,870.
† EPA, EE/RE Roadmap, supra note 14, at K-9.
‡ Metropolitan Washington Council of Governors (MWCOG), 8-Hour Ozone SIP, 6-62 (May 2002).
§ Letter from Amey Marrella, Conn. Dep’t of Env’l Protection, to Ira Leighton, EPA, Re: Proposed
Disapproval of Connecticut’s Ozone Attainment Demonstration, July 31, 2009.

a. Adjusting Emissions Reference Case Scenario to Account for State Efficiency Policies
When submitting a SIP, states first develop an inventory of total emissions in a base year and
a reference scenario of expected future emissions growth; the modeled air quality results from
this reference case is then compared to the air quality required by the NAAQS attainment
deadline, and the state must adopt control strategies that will make up for any shortfall.314 The
reference case scenario, by definition, represents the level of future emissions that will occur if
the state implements no new control measures; it takes into account historical trends and
projections on regional population growth, economic growth, electricity prices, fuel trends,
313

See EPA, EE/RE Roadmap, supra note 14, App’x K; Hayes & Young, supra note 14, at 15.
EPA, EE/RE Roadmap, supra note 14, at I-8 to I-10. In other words, the process is part descriptive (evaluating
existing emissions in a particular year) and part predictive (projecting emissions growth). Even absent the need for a
SIP revision, the 1990 Amendments required states to maintain an inventory of sources and emissions of criteria
pollutants, some HAPS, and GHGs. See 67 Fed. Reg.. 39,602 (June 10, 2002) (EPA’s Consolidated Emissions
Reporting Rule (CERR)). EPA will generally recommend (sometimes require) the baseline year (e.g. under the 5%
IOP requirements, states had to demonstrate a 5% reduction below the 2002 emissions inventory). See 40 CFR
51.905(a)(ii); EPA, 5% IOP Guidance supra note 257; EPA, 2007 Modeling Guidance, supra note 21, at 33
(providing guidance on choosing an appropriate base year).EPA will typically review and approve the reference case
emissions projections prior to reviewing the full SIP. EPA, Emissions Inventory Guidance for Implementation of
Ozone and Particulate Matter National Ambient Air Quality Standards (NAAQS) and Regional Haze Regulations, 9
(Aug. 2005).
314
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control technologies, existing state and federal policies, and many other factors that affect load
growth and plant emission rates.315 States are allowed to incorporate assumptions about state EE
policies in the reference case, but only if those policies are (i) “on the books” and require (ii)
mandatory, (iii) permanent energy savings.316 State regulators that rely on electricity growth
forecasts created by other agencies (e.g., the EIA’s Annual Energy Outlook (AEO) or NERC
forecasts), must also take care to ensure that assumptions about their EE policies are not already
included in those scenarios.317 Once a state includes an EE policy in its reference case scenario, it
cannot take additional NAAQS credit for it.318
On the books: An EE measure included in the reference case can either be already in place
during the base year or set to go into effect during the attainment period; either way, these
measures must be either codified in a statute or regulation or required by a PUC order.319
Mandatory: EE measures included in baseline projections cannot be voluntary or merely
provide incentives; only mandatory obligations to achieve a certain level of energy savings can
be included in the reference case.320
Permanent: The mandated energy savings must continue through the entire attainment
period. Importantly, the amount of the emissions reduction is allowed to decrease over time (as
would be expected from improved pollution controls over time—explained in section II. A. 1.
above), provided that the reference case accounts for this change.321

315

EPA, EE/RE Roadmap, supra note 14, at I-10; EPA, EIIP, Emissions Projections, Volume X, 1-3 (Dec. 1999).
EPA, EE/RE Roadmap, supra note 14, at E317
EPA, EE/RE Roadmap, supra note 14, at E-10. The AEO includes assumptions about state-level EERS and RPSs
in its electricity demand growth forecasts. See EIA, AEO 2012 (June 2012).
318
EPA, EE/RE Roadmap, supra note 14, at I-9.
319
EPA, EE/RE Roadmap, supra note 14, at E-5 to E-6.
320
EPA, EE/RE Roadmap, supra note 14, at 34. EPA will allow states to count local government policies towards
the baseline projection pathway if the state enters a binding commitment with the implementing body and provides
assurances that the state will make up for any shortfall from under-realization from the local policy. EPA, EE/RE
Roadmap, supra note 14, at E-6.
321
EPA, Aug. 2004 SIP Guidance, supra note 16, at 7. Over time, electricity demand reductions will displace more
316
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Many commonly-used growth scenarios already include assumptions about certain state and
federal efficiency policies and growth in state-level efficiency programs, and so states that rely
on these forecasts in constructing the reference case scenario for their SIP must ensure that the
EE measure they want to add is not already accounted for.322 To incorporate an unaccounted-for
EE measure, the state must generally use either dispatch modeling or a forward-looking hourly
emissions rate method (described in section II. B. 1. above) since the overall emissions forecasts
will account for marginal plant emission rates and the location of emissions.323 Once a state
incorporates an EE measure into its reference scenario, the state is responsible for ensuring that
the measures are implemented and that the expected emissions reductions materialize; if the EE
measure is not fully implemented or the expected emissions reductions do not materialize, the
state must either implement backup control strategies (assuming that the state will not meet the
NAAQS without the projected reductions), voluntarily revise its SIP, or face the possibility of a
SIP recall by EPA.324

or less emissions depending on new EGU emissions controls, changes in dispatch patterns (since EE only offsets
marginal units), and degradation of EE technologies. EPA, Aug. 2004 SIP Guidance, supra note 16, at 7; Hayes &
Young, Slip Switch, supra note 14, at 13–14 (Jan. 2012). The Baseline pathway is well suited for already-enacted
EERSs: an EERS requires a mandatory level of energy savings, is permanent (as long as it lasts through the
attainment period), and can be quantified using EPA’s recommended methodology. EPA, EE/RE Roadmap, supra
note 14, at 31.
322
EPA, EE/RE Roadmap, supra note 14, at E-8. For example, the EIA’s Annual Energy Outlook (AEO) makes
assumptions about EE policies in projecting load growth for its reference case. See, e.g., EIA, 2012 Annual Energy
Outlook, at 2. Note that while the AEO does not include state-specific estimates, the EPA has provided a
methodology for using AEO projections to estimate state-level baseline scenarios. See EPA, EE/RE Roadmap, supra
note 14, at App’x J; Regional and state demand forecasts may similarly include EE assumptions in baseline
scenarios. EPA, EE/RE Roadmap, supra note 14, at E-11.
323
See EPA, EE/RE Roadmap, supra note 14, at 32, E-7 to E-8. The capacity factor approach and the eGrid
subregion approach described above both only provide regional average or plant average emissions rates.
324
EPA, EE/RE Roadmap, supra note 14, at 34; cf. 42 U.S.C. § 7410. Including a particular policy or program in the
reference case does not make the energy savings or emissions reductions federally enforceable against the EE
program administrator or the power plants that are expected to reduce their emissions; i.e., if a state includes an
EERS in its reference case, EPA could not bring an enforcement action against a utility for failing to meet its EERS
requirements (though the state would be on the hook for any resulting shortfall in emissions reductions).
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b. Counting Efficiency Policies as Federally-Enforceable Control Strategy
Once a state has an EPA-approved emissions reference scenario and has modeled the
expected ambient air concentrations that will result from those emissions, it must adopt a
portfolio of control strategies to make up any shortfall between the reference case air quality and
the relevant NAAQS standard.325 All SIP control strategies must provide emissions reductions
that are (i) permanent, (ii) surplus, (iii) enforceable, and (iv) quantifiable.326
Permanent: The policy must be in place throughout the attainment period.327 Again,
emissions reductions do not have to remain constant throughout the period, but the demand
reduction requirement must remain in place throughout the period.328
Surplus: A policy is surplus as long as it is not relied on to meet any other requirement
related to the SIP—no double counting.329 Critically, this is not a broader “additionality”
requirement; i.e., the EE policy does not have to be implemented for the purpose of improving
ambient air quality—states can take credit for preexisting programs or programs that are
undertaken based on motivations other than environmental benefits or CAA compliance.330 The
need to avoid double counting greatly complicates states’ ability to use EE as a control strategy if
there is an existing emissions trading scheme in place in the nonattainment area because cap and
trade systems intrinsically account for any actions that reduce emissions, including EE

325

42 U.S.C. § 7410(a)(2). Note that unlike the polices incorporated into the reference scenario, control strategies do
not have to be “on the books” in the sense that they are already codified or part of a PUC order, but once the EPA
approves the state’s SIP, the EE policies will become directly enforceable against the entities responsible for the
energy savings under the policy. See notes 238 and 239, infra, and accompanying text.
326
EPA, Bundled Measures Guidance, supra note 21, at 24–26.
327
EPA, EE/RE Roadmap, supra note 14, at 36.
328
See EPA, Aug. 2004 SIP Guidance, supra note 16, at 7.
329
EPA, Aug. 2004 SIP Guidance, supra note 16, at 5. States can count the same policy towards obligations in
separate SIPs; i.e., a state could rely on an EE policy in their RFP SIP and again in the attainment demonstration
SIP. EPA, Sept. 2004 Emerging/Voluntary Guidance, supra note 21, at 3. A state could also use an EE policy to
count towards RACT. EPA, EE/RE Roadmap, supra note 14, at F-8.
330
See EPA, EE/RE Roadmap, supra note 14, at 24.
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measures.331 Section II. B. 2. e. below describes the double-counting problem in more detail and
how states can retire allowances to take credit for emissions reductions for EE under an
emissions trading scheme.
Enforceable: Traditionally, SIP the emissions reductions from SIP control strategies must be
directly enforceable against the source of the emissions.332 As explained in section II. A. 2.
above, emissions reductions from EE programs will not be directly enforceable against the
displaced EGUs; however, EPA has allowed states to still use EE as a control strategy if the
energy savings are enforceable against the entity responsible for implementing the policy (e.g.,
the utility that administers EE programs under an EERS).333 One important distinction between
this pathway and the others is that once an EE policy is included as a traditional control measure
in a state’s SIP, it becomes federally enforceable against the party responsible for implementing
it; if the state uses an EERS as a federally enforceable control measure in its SIP, the EPA could

331

EPA, Aug. 2004 SIP Guidance, supra note 16, at 9–11. Emissions trading programs that affect criteria pollutants
in nonattainment areas are not necessarily limited to the cap and trade programs required by the EPA (e.g., NOx SIP
Call, CAIR, CSAPR); states have the authority to create state- or AQCR-wide trading schemes as part of their SIP
compliance plans. 42 U.S.C. § 7410(a)(2)(A) (defining SIP control strategies to include “enforceable emission
limitations and other control measures . . . including economic incentives such as fees, marketable permits, and
auctions of emissions rights”); EPA, EIP Guidance, supra note 21, at 18; see, e.g., 30 Tex. Admin. Code § 101.350
et seq. (establishing the Mass Emissions Cap and Trade (MECT) program for the Houston–Galveston nonattainment
area).
332
Hayes & Young, supra note 14, at 12.
333
EPA, EE/RE Roadmap, supra note 14, at F-8; EPA, Aug. 2004 SIP Guidance, supra note 16, at 5. Note though
that the entity implementing the EE program is only responsible for producing the required energy savings, not the
emissions reductions that the state takes credit for; the state is responsible for accurately quantifying the
corresponding emissions reduction and the state is responsible if the credited emissions reductions do not accrue
from the expected demand reduction. See EPA, EE/RE Roadmap, supra note 14, at F-8; EPA, Aug. 2004 SIP
Guidance, supra note 16, at 5. Note that this enforceable requirement prevents “voluntary” ratepayer policies (e.g.,
shareholder incentives) from counting under this pathway. See EPA, EE/RE Roadmap, supra note 14, at 5. For a
measure to be considered “enforceable,” (i) its effectiveness must be independently verifiable, (ii) violations must be
defined, (ii) those liable for violations must be identifiable, (iii) the state and EPA must be able to apply penalties to
secure corrective actions, (iv) citizens must have access to activity information from the responsible party, (v)
citizens must be able to sue to enforce violations, and (vi) the measure must be “practically enforceable” pursuant to
EPA’s guidance on practical enforceability. EPA, Aug. 2004 SIP Guidance, supra note 16, at 5–6; EPA, EE/RE
Roadmap, supra note 14, at C-7; see EPA, Guidance on Limiting Potential to Emit in New Source Permitting (June
1989); EPA, Use of Long Term Rolling Averages to Limit Potential to Emit (Feb. 1992) (“practically
enforceability” requirements). With federal enforceability also comes the penalties associated with CAA violations.
EPA, EE/RE Roadmap, supra note 14, at F-8; cf. 42 U.S.C. § 7413.
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bring an enforcement action against a utility for failure to produce the level of energy savings
required by the EERS.334 The state retains the ability to enforce the control measure too.335
Quantifiable: The quantification requirements for federally-enforceable control strategies
are the most resource intensive.336 EPA requires air regulators to use dispatch modeling or hourly
emission rate method (described above) to estimate the marginal hourly emissions rates at each
displaced EGU and impact those emissions reductions have on the nonattainment area (though
the amount of credit for a particular program is generally expressed in tons per day (tpd)).337
States must also provide a mechanism to validate that the emissions reductions occurred; this
process includes EM&V measures to ensure that the underlying energy savings occurred (and
what the load impact was) and an ex-post evaluation of the displaced emissions.338
c. Counting Efficiency Policies or Programs As an Emerging or Voluntary Control
Strategy
In a nod towards the reality of many EE policies and programs (many of which only provide
incentives), the difficulties of tracking environmental benefits through several levels of
uncertainty, the obvious (even if not precisely quantifiable) environmental benefits these

334

EPA, EE/RE Roadmap, supra note 14, at F-8. Federally-enforceable measures are also subject to the CAA’s
citizen suit provisions. EPA, Aug. 2004 SIP Guidance, supra note 16, at 6.
335
Given that most state EE policies are overseen by the PUC, EPA has expressed a willingness to allow state PUCs
to enforce EE measures that are included as SIP control measures. EPA, EE/RE Roadmap, supra note 14, at F-8 to
F-9.
336
EPA, EE/RE Roadmap, supra note 14, at F-5.
337
EPA, EE/RE Roadmap, supra note 14, at 35. While this pathway is the most resource intensive, it is also the
most attractive for states having difficulty reaching attainment because it provides the largest direct compliance
credit of any of the pathways (since it is not subject to the limitations of the other pathways). EPA, EE/RE
Roadmap, supra note 14, at F-4. EPA has noted that it may allow a state to use the capacity factor approach if the
underlying assumptions are adjusted to accurately reflect operation of the regional power system—ultimately,
approval of the particular control strategy and the state’s quantification method are reviewable on a case-by-case
basis. EPA, EE/RE Roadmap, supra note 14, at F-9 to F-10.
338
EPA, EE/RE Roadmap, supra note 14, at F-7. The typical evaluation timeline for all SIP measures is 3 years.
EPA, Sept. 2004 Emerging/Voluntary Guidance, supra note 21, at 18. EPA recommends the National Action Plan’s
EM&V measures, but notes that it will accept alternative protocols. EPA, EE/RE Roadmap, supra note 14, at G-7;
C-5; cf. NAPEE, EE Impact Evaluation Guide, supra note 157. Air regulators in jurisdictions with pre-existing PUC
EM&V of EE programs are free to use energy regulators’ efforts to satisfy this requirement. EPA, EE/RE Roadmap,
supra note 14, at F-7.
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programs create, and the need for innovative new compliance mechanisms, EPA has relaxed one
or more of the traditional SIP credit requirements (permanent, surplus, enforceable, quantifiable)
for EE measures that are either “emerging” or “voluntary” or both—with corresponding
limitations on the amount/type of credit states can use these programs for.339 Like traditional SIP
control strategies, the state would receive direct credit for the estimated emissions reductions
(i.e., X tpd NOx); however, emerging and voluntary measures are subject to additional
limitations that do not apply to normal control strategies.340
Emerging control measures are those that are not quantifiable with enough accuracy to be
counted as a traditional control strategy341 The uncertainty may be driven by the difficulty of
forecasting energy savings or load impacts and/or in tracing those energy savings to precise
emissions reductions that affect the nonattainment area (due to lack of data or agency resources
to undertake the more sophisticated displacement analyses).342 Accordingly, the key
characteristic of emerging measure credit is a relaxation of the normal quantifiable standard—the
purpose being to allow states to try new types of programs to meet their NAAQS obligations.343
Voluntary measures are not directly enforceable against an emissions source or party responsible
for energy savings (e.g., voluntary targets); for these programs, EPA has relaxed the enforceable
requirement to allow the state to become federally-liable for these control measures.344 An EE
program or policy can be both emerging and voluntary (e.g., policies providing utility
339

See EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 1. “Electric sector energy efficiency and
renewable energy measures typically will be emerging and voluntary measures.” Id.
340
See EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 9–11.
341
EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 2; EPA, EE/RE Roadmap, supra note 14, at
37.
342
See EPA, Aug. 2004 SIP Guidance, supra note 16, at 11 (“All SIP measures have some level of uncertainty,
whether it comes from the uncertainty associated with the emissions factors for certain sources, the level of
compliance with existing SIP measures, or the modeling for an attainment demonstration.”); see also section II. A.
1. supra.
343
EPA, EE/RE Roadmap, supra note 14, at G-6
344
EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 2; EPA, EE/RE Roadmap, supra note 14, at
37.
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incentives).345 The EPA has not generally analyzed emerging and voluntary measures separately,
and many policies that are voluntary will also be more difficult to quantify (and therefore likely
qualify as “emerging”); therefore, the SIP control-strategy requirements that apply to these
programs are discussed together, along with limitations that apply to one or both types of control
measures.346
Permanent: The same requirement applies to emerging and voluntary measures as other
measures: the program or policy must be in place throughout the nonattainment period.347
Surplus: In addition to being “surplus” for to other requirements included in the SIP (like
normal control strategies), voluntary and emerging measures also cannot overlap with any other
CAA obligations related to criteria pollutants.348 Also, if a particular policy is included in the
SIP, the programs implemented under that policy are obviously not surplus.349
Enforceable: Voluntary EE measures, by definition, are not enforceable directly against the
emissions source or the entity administering the actual EE programs.350 To satisfy the
enforceable requirement, the EPA has allowed the state the substitute as the entity responsible
for ensuring that the energy savings and emission reductions occur.351 The state incurs a
federally-enforceable commitment to validating the performance of these control measures and
to make up for any shortfall.352 To reduce the risk of shortfalls from under-performing programs,

345

EPA, EE/RE Roadmap, supra note 14, at G-4.
See generally EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21.
347
EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 4.
348
EPA, EE/RE Roadmap, supra note 14, at C-9; EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at
3.
In other words, [states] could not claim emission reductions that result from any other emission reduction or
limitation of a criteria pollutant or precursor that [they] are already required to have to attain or maintain a
NAAQS or satisfy other CAA requirement for criteria pollutants.
EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 5.
349
EPA, EE/RE Roadmap, supra note 14, at D-11.
350
EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 19.
351
EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 20.
352
EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 20; see, e.g., 67 Fed. Rev. 49,895 (Aug. 1,
2002) (proposed non-implementation finding for Texas HGA SIP due to a court decision striking down the main
346
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states can bundle multiple emerging and voluntary programs together for purposes of SIP
credit—EPA will only consider the performance of the entire bundle for purposes of evaluating
whether the state has fulfilled its obligations.353 Importantly, voluntary control measures do not
become federally enforceable against the entity responsible for the energy savings, making this
pathway attractive even for mandatory EE measures if the state does not want to subject EE
program administrators to federal enforcement under the CAA.354
Quantifiable: EPA has relaxed the quantification requirements to allow to allow states to
take credit for emissions reductions that have a greater uncertainty than EPA would ordinarily
accept for a traditional control strategy.355 Given that the uncertainty for these programs will be
driven in part by the uncertainty in estimating the underlying energy savings and their load
impacts, the EPA has allowed states to use the capacity factor approach (described in section II.
B. 1. b. above) to quantify the corresponding emissions reductions, explaining that the “more
detailed methods are probably not warranted” given the embedded uncertainty in the inputs.356

funding mechanism for emissions reductions programs). “In the event a measure does not achieve the projected
emission or criteria pollutant reductions, the state needs to commit to quickly remedy any SIP shortfall by providing
a schedule resulting in enforceable emissions reductions from other sources [in a SIP revision].” Id. at 9. The state
has 1 to 2 years to make up for any shortfall. EPA, Bundled Measures Guidance, supra note 21, at 11–12. In the
event the state does not remedy the shortfall, the EPA can issue sanctions for non-implementation of the SIP. Id. at
12; cf. 42 U.S.C. § 7479.
353
EPA, Bundled Measures Guidance, supra note 21, at 1. In effect, bundling allows over-performing programs to
offset under-performing programs. Id. at 14. Bundling measures can also reduce the cost of quantifying the
emissions impact, since a state can quantify the impact of the whole portfolio. Id. States can bundle EE programs
with non EE programs (including renewable measures and other voluntary/incentive programs too like mobile
source control measures). EPA, EE/RE Roadmap, supra note 14, at 37 n.18; EPA, Bundled Measures Guidance,
supra note 21, at 8. The bundling option is also available for traditional control measures that individually produce
too few emissions reductions to be included in a SIP. EPA, Bundled Measures Guidance, supra note 21, at 2.
354
EPA, EE/RE Roadmap, supra note 14, at 37. Note that emerging measures must technically still be enforceable
against a source; however, there is no regulatory significance to classifying a measure as emerging only versus
emerging and voluntary. See EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 3. Given the
uncertainty associated with emerging measures, it is unlikely that a state will wish to make these measures federally
enforceable against EE program administrators, and they can easily avoid this consequence by simply treating all
emerging measures as voluntary.
355
States should still quantify energy savings and the corresponding emissions reductions to the best of their ability
and should include in their SIP submission a discussion of the existing scientific basis for their estimates. EPA,
EE/RE Roadmap, supra note 14, at C-8; EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 8, 13.
356
EPA, EE/RE Roadmap, supra note 14, at G-6. More precise results from sophisticated displacement analyses will
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To account for the uncertainty, EPA will apply discount factors and require ex-post verification
of emissions reductions from emerging programs.357 Because of the variety of approaches and
the cumulative uncertainty of these predictions, EPA has not provided a uniform methodology to
discount for uncertainty; however, it has recommended a default discount factor for of 20%—
though it has noted that the appropriate discount factor will depend on the conservativeness of
the assumptions, the type of SIP credit sought, the existence/robustness of verification
techniques.358 CAA credit from these measures are also only “provisionary” until the state has
verified the results.359 Provisionary measures can be immediately counted towards the state’s
NAAQS obligations; however, the state bears the burden of verifying the reductions within 18
months of receiving the provisionary credit.360 If the demand reductions do not materialize, the
state is required to remedy the shortfall through new control strategies in a SIP revision.361
Additional Limitations: A presumptive 6% limit applies to the total quantity of emissions
reductions a state can claim from emerging and voluntary measures.362 States may not replace

not increase the accuracy of the results if the energy savings that the displaced emissions analysis is based on have
substantial uncertainty.
357
See EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 13; EPA EE/RE Roadmap, supra note 14,
at I-17; EPA, Aug. 2004 SIP Guidance, supra note 16, at 11.
358
EPA Sept. 2004 Emerging/Voluntary Guidance, at 16 (“The greater the uncertainty, the greater the adjustment
factor.”); EPA, EE/RE Roadmap, supra note 14, at I-32 to I-33; see also EPA, Aug. 2004 SIP Guidance, supra note
16, at 28–29 (providing an example of a state taking SIP credit via the control pathway for new wind generation,
quantified using dispatch information from the ISO and hourly emissions rates from CEMS and applying a discount
factor of 0.5). EPA has indicated that the 20% discount factor is likely a floor. See EPA, Bundled Measures
Guidance, supra note 21, at 16–17.
359
EPA, Sept. 2004 Emerging/Voluntary Guidance, supra note 21, at 13.
360
EPA, EE/RE Roadmap, supra note 14, at 38; EPA, Sept. 2004 Emerging/Voluntary Guidance, supra note 21, at
17–18. The timeline for evaluating all SIP control measures is 3 years; once a state has initially verified the
emissions reductions from any emerging measures, it can reevaluate on the normal 3-year schedule. EPA, Sept.
2004 Emerging/Voluntary Guidance, supra note 21, at 18. EPA provides some basic guidelines for steps air
regulators can take to verify the emissions reductions, and also allows states to rely on PUC EM&V measures to
satisfy this requirement. See EPA, EE/RE Roadmap, supra note 14, at G-6 to G-7. Note also, that the difficulty in
measuring the effectiveness of these programs may have led to the uncertainty of prospective estimations in the first
place; if ex-post evaluation is equally uncertain, states must still “show that there has been a good-faith effort to
improve the quantification procedures for a particular emission control strategy and that real progress has been made
in quantifying the emissions reductions.” EPA, Sept. 2004 Emerging/Voluntary Guidance, supra note 21, at 18.
361
EPA, Sept. 2004 Emerging/Voluntary Guidance, supra note 21, at 12.
362
EPA, EE/RE Roadmap, supra note 14, at G-5. States can request a higher limit, which EPA will review on a
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pre-existing control measures with emerging or voluntary measures.363 States should implement
traditional control measures before resorting to emerging and voluntary measures.364 And states
should not use voluntary measures alone to control sources that contribute significantly to
nonattainment.365
d. Relying on Efficiency Policies or Programs to Support a Weight-of-Evidence
Determination
Because of the uncertainty associated with modeling emissions and their air-quality impacts
and the fact that many control measures cannot be reliably included in this analysis, EPA allows
states that are close to demonstrating attainment (based on traditional modeling and control
strategies) to supplement their modeled results with additional evidence of emissions reductions;
the EPA will consider this extra evidence and may conclude that the state is sufficiently likely to
reach its NAAQS goals, even if modeling does not conclusively demonstrate as much.366 This
case-by-case basis. EPA, EE/RE Roadmap, supra note 14, at C-10. EPA has explained that the justification for the
limit is the general novelty of these approaches to CAA credit, the EPA’s inexperience in evaluating them, and (for
voluntary measure) the inability to directly enforce the measures against a source. EPA, Jan. 2001 Voluntary
Guidance, supra note 21, at 6. Note that the EPA has increased the percent limitation from 3% in 2001, presumably
because of improvements in quantification methods and EPA’s experience in assessing these programs. See EPA,
Jan. 2001 Voluntary Guidance, supra note 21, at 6. States may avoid the 6% limitation altogether by taking the steps
to satisfy EPA’s requirements for an Economic Incentive Program (EIP): in the context of an emerging or voluntary
EE program, the state must either (a) include a fully adopted contingency measure, (b) only count reductions
retrospectively (not “provisionally”), or (c) have received preliminary approval from the EPA (upon a sufficient
showing that the program will achieve its objectives). EPA, Sept. 2004 Emerging/Voluntary Guidance, supra note
21, at 5; see generally EPA, EIP Guidance, supra note 21. Finally note that separate 9% percent limitation applies to
bundled measures; this separate limitation will restrict states’ ability to bundle emerging and voluntary measures
with other control measures (e.g., voluntary mobile source measures) and to include multiple bundles in a single
SIP. See EPA, Bundled Measures Guidance, supra note 21, at 8.
363
EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 7; see 42 U.S.C. 7410(l); 40 CFR 51.904 (antibacksliding rules).
364
“In general states are expected to use the more traditional methods which may be available before attempting to
develop voluntary or emerging measures, since it is easer to obtain federal approval for well established emissions
control measures.” EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21, at 6.
365
EPA, Sept. 2004 Emerging Voluntary Guidance, supra note 21.
366
See EPA, 2007 Modeling Guidance, supra note 21, at 17–18 (“[T]he results of corroboratory analyses may be
used in a weight of evidence determination to show that attainment is likely despite modeled results which may be
inconclusive”). “Due to the inherent uncertainties in air quality modeling, EPA has interpreted the statute to allow
states to supplement their photochemical modeling results with additional evidence to demonstrate attainment.”
BCCA v. EPA, 355 F.3d 817, 834 (5th Cir. 2003). “[M]any issues cannot be accurately quantified and therefore
cannot be properly included in the photochemical modeling demonstration.” TCEQ, SIP Revision: HoustonGalveston-Brazoria 1997 Eight-Hour Ozone Standard Nonattainment Area, 5-82 (Mar. 2010).
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supplemental analysis is called a weight-of-evidence (WOE) determination. The evidence relied
on to support a WOE determination can include alternative quantification methods, additional
emission reduction methods that were not included as a SIP control strategy, or ambient
management techniques (e.g., measures to reduce heat island effects).367 Additional emissions
reduction strategies need not meet the requirements for SIP control measures (permanent,
surplus, enforceable, quantifiable), but states still must support their conclusion that the
additional measures will result in attainment by taking efforts to quantify the expected emissions
reductions to the extent possible and providing oversight mechanisms to ensure that the extra
control measures are implemented.368
EE policies and programs, whether mandatory, voluntary, or emerging, can be used to
support a WOE determination when they are not otherwise included in the SIP.369 Including EE
measures as part of a WOE demonstration does not remove the need to quantify the expected airquality impact, but it does give states more flexibility in the type of analysis required since the
strength of the evidence needed to support a WOE determination will depend on how far out of
attainment the state’s primary results are.370 EPA has allowed states to quantify the emissions
WOE demonstrations can be used by states to show EPA the impact of emissions reduction measures that were
not included in the attainment demonstration. In a WOE demonstration, a state could argue that had the
measures been included in the attainment demonstration, the modeled attainment test may have been fully met
and the area demonstrated attainment.
EPA, Answers to Questions Posed to EPA on the August 27, 2012 Webinar on the Energy Efficiency/Renewable
Energy Roadmap Manual, 2 (Oct. 2012); see, e.g., 66 Fed. Reg. 57,160 (Nov. 14, 2001) (“The current approach does
not show attainment of the NAAQS at all locations on all days that were modeled, but uses modeling in combination
with weight of evidence to show that this level of NOX and VOC reductions are adequate to attain the standard.”).
367
EPA, EE/RE Roadmap, supra note 14, at H-5.
368
EPA, Guidance on the Use of Models and Other Analyses in Attainment Demonstrations for the 8-hour Ozone
NAAQS, 10 (Aug. 2005) (“Results obtained with air quality models are an essential part of a weight of evidence
determination and should ordinarily be very influential in deciding whether the NAAQS will be met.”). States that
rely on WOE determination to meet incremental demonstration obligations must revisit them in the next SIP
revision, providing additional support or quantification as appropriate. See EPA, MCR Guidance, supra note 257, at
2.
369
EPA, EE/RE Roadmap, supra note 14, at 40. EE measures relied on for a WOE determination must also be
“permanent”—i.e., lasting the duration of the attainment period. Id.; see, e.g., TCEQ, SIP Revision: Dallas-Fort
Worth Eight Hour Ozone Nonattainment Area Attainment Demonstration, 4-19 to 4-21 (May 2007).
370
EPA, EE/RE Roadmap, supra note 14, at H-4. It is difficult to provide generalized guidance on WOE
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reductions from WOE EE measures using any of the quantification methods described above
(including the eGrid subregion approach), though the weight EPA will assign to a particular
WOE measure will depend on the strength of the evidence supporting it.371 The emissions
reductions or energy savings from WOE measures need not be enforceable against a source or
program administrator, and once included in a SIP, these measures do not become federally
enforceable against the administrator or state, but states should ensure that oversight is in place
to make sure the programs are effectively implemented to increase the strength of these measures
as evidence of attainment.372
Table 10 below summarizes the pathways to SIP credit.

determinations because they are largely case-by-case judgments by EPA, depending on the strength of the evidence
and how close a state is to demonstrating attainment using the primary test (i.e., SIP control measures and
photochemical modeling). EPA, 2007 Modeling Guidance, supra note 21, at 17.
Of the four pathways, documentation requirements for this pathway can vary the most depending on how
rigorous an analysis the state . . . performs to support the WOE determination. For example, if the primary test
for attainment shows an area is close to meeting a NAAQS, a WOE determination based on a qualitative
analysis may be compelling. If the primary test shows an area is not close to meeting the NAAQS, it is far less
likely that qualitative arguments would be sufficient to support a WOE determination that the NAAQS would
be attained. In these instances, a quantitative analysis is likely to be more compelling.
EPA, EE/RE Roadmap, supra note 14, at H-4; see also EPA, 2007 Modeling guidance, supra note 21, at 17–18
(providing general guidance on what measures are needed based on how far out of attainment the primary tests
results are).
371
EPA, EE/RE Roadmap, supra note 14, at 32, H-4. “The more robust the analysis supporting the WOE
demonstration, then the stronger the argument that the area will attain despite inconclusive air quality modeling
results.” EPA, EE/RE Roadmap, supra note 14, at 39. Also, the further a state is from demonstrating “modeled”
attainment, the more convincing the overall WOE evidence must be. See EPA, 2007 Modeling Guidance, supra note
21, at 17; see, e.g., 74 Fed. Reg. 21,568, 21,574–75 (May 8, 2009) (declining Connecticut’s proposed WOE
demonstration in part because emissions reductions from EE measures were not quantified); Letter from Amey
Marrella, Conn. Dep’t of Env’l Protection, to Ira Leighton, EPA, Re: Proposed Disapproval of Connecticut’s Ozone
Attainment Demonstration, July 31, 2009 (responding with quantified emissions reductions).
372
EPA, EE/RE Roadmap, supra note 14, at 39, H-4. “State . . . agencies can strengthen the WOE demonstration by
obtaining commitments from state energy offices and/or public utility commissions to help achieve expected
emissions reductions.” EPA, EE/RE Roadmap, supra note 14, at H-7.
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Table 10. Summary of Pathways to SIP Credit
Summary

Requirements

Limitations

Quantification Method

None

Energy Modeling,
Historical Hourly
Emissions Rate

None

Energy Modeling,
Historical Hourly
Emissions Rate

Emissions Reference Case
Adjust emissions forecast to
account for existing EE
policies

"On the books," Mandatory,
Ensure that EE policies not
already included in existing
forecast

Federally Enforceable Control Strategy
Include EE policy or
program(s) as a control
strategy for reducing
emissions

Not relied on for any other SIP
requirement (incl. C&T),
Federally enforceable against the
administrator

Emerging and Voluntary Measures
Include EE policy or
program(s) as a control
strategy for reducing
emissions

Not relied on for any other SIP
requirement (incl. C&T),
Federally enforceable against the
state

6% limit, 180-day
verification
requirement,
discounted SIP credit

Capacity Factor
Approach

Weight of Evidence
Rely on EE policy or
program(s) to support a WOE
determination

Must have modeled results
showing near-attainment

Amount of "credit"
dependent on
supporting evidence

Capacity Factor
Approach, eGrid
Subregion

e. Accounting for Efficiency under an Emission Trading Scheme
The presence of an emission trading scheme makes SIP credit for EE more complicated
because of the need to ensure that states are not double counting the same emissions
reductions.373 Cap and trade schemes create this problem because they restrict overall emissions
from the covered EGUs, and so they already account for actions that reduce generation at those
EGUs.374 Less generation at those units will not necessarily reduce total emissions, because the
units that decrease their generation can sell unused allowances to other sources or increase their
373

Whether the “surplus” SIP control strategy requirement applies or not, each pathway to SIP credit described
above requires the state to ensure that they do not double count the same emissions reductions. See EPA, EE/RE
Roadmap, supra note 14, at 33–40.
374
EPA, Aug. 2004 SIP Guidance, supra note 16, at 9–10. Under a cap and trade program, emitters are required to
hold an allowance for each ton of the regulated pollutant; regulators then issue a fixed number of allowances (thus
capping total emissions), and emitters then trade amongst themselves. See EPA, Aug. 2004 SIP Guidance, supra
note 16, at 9. “By limiting . . . emissions for the category of sources, cap and trade programs automatically account
for any action that reduces emissions, including energy efficiency and renewable energy.” Id. Similarly, a single
source could not receive “credit” for reducing its generation if it was already subject to a permit obligation that
regulates its annual emissions, because lower overall emissions from curtailed generation is already accounted for
by the annual restriction.
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emissions rate during other operating periods (assuming that the cap is set low enough to actually
constrain emissions).375 In effect, “while the emissions reductions from energy efficiency are
immediate and real, over the course of an entire season or year, those reductions may be lost
through emissions trading.”376 This problem does not foreclose the possibility of SIP credit
though; states wishing to take SIP credit for emissions reductions from sources and pollutants
covered by a cap and trade program can either retire allowances commensurate with the amount
of claimed emissions reductions or undertake a “rigorous technical analysis” to “clearly
demonstrate” that the emissions reductions under the cap and trade program are truly surplus.377
Given the substantial effort required to demonstrate that EE programs produce surplus emissions
reductions, the only practical option for states is to retire allowances.378 By retiring allowances, a
state effectively lowers the cap to ensure any emissions reductions from EE are surplus.379

375

EPA, Aug. 2004 SIP Guidance, supra note 16, at 18; Keith et al., supra note 134, at 12. “[I]f allowance markets
are operating efficiently (and emissions are indeed constrained) total emissions in the capped area will be at the
capped level, and . . . load reductions[] will simply make it easier for regulated plants to meet the cap.” Keith et al.,
supra note 134, at 12.
376
Keith et al., supra note 134, at 12.
377
EPA, Aug. 2004 SIP Guidance, supra note 16, at 10–11, 18–19. “Extra” emissions reductions that affect the
nonattainment area can certainly occur even without allowance retirements because emissions may be banked and
used in subsequent years or traded to sources further from the nonattainment area, the trading scheme may not
operate as theoretically predicted (and energy savings may actually lower overall emissions), or lower allowance
prices may change plant dispatch in a way that lowers emissions rates at the plants that affect the nonattainment
area. See Keith et al., supra note 134, at 12; EPA, Aug. 2004 SIP Guidance, supra note 16, at 19. “This
demonstration will likely entail a detailed analysis of electricity dispatch and allowance markets to determine the
specific impact of the measures on the system.” EPA, Aug. 2004 SIP Guidance, supra note 16, at 10.
378
See EPA, Aug. 2004 SIP Guidance, supra note 16, at 19. Not surprisingly, given the administrative resources
required to quantify the emissions reductions from EE in the first place, no state has undertaken the additional effort
to demonstrate the marginal savings above those produced by a trading program. EPA itself has not provided an
example of what exactly a state would have to show to demonstrate that these savings are surplus. See EPA, EE/RE
Roadmap, supra note 14, at 25 n.12.
379
EPA, Aug. 2004 SIP Guidance, supra note 16, at 19. By retiring allowances, a state may diminish sources’
incentive to use EE as a way to comply with their cap and trade obligations; by lowering the cap in line with
emissions reductions, the state diminishes the cost-savings associated with less demand for allowances. Cf. note 233,
supra, and accompanying text. Historically states have done the opposite: most emissions trading schemes in the
U.S. have created EE set-asides that are meant to provide an additional incentive for sources to use EE as a
compliance mechanism by providing additional allowances to sources that implement verified EE programs. See
Hayes & Young, supra note 14, at 4–8; see, e.g., 42 U.S.C. § 7651C (establishing the Conservation and Renewable
Energy Reserve (CRER) under the ARP); cf. EPA, Guidance on Establishing an EE/RE Set-Aside in the NOx
Budget Trading Program, 20 (Mar. 1999) (explaining that set-aside allowances under the NOx SIP Call may not be
used to satisfy other SIP requirements); Vine, supra note 240, at 325 n.14 (same). The most likely source for retired

99

Retiring emission allowances under a cap and trade scheme is not an independent pathway to
SIP credit; it is a way to ensure that the state does not double count emissions reductions claimed
using any of the four pathways described above. Thus, a state still must undertake displaced
emissions analysis of the EE control measure to ensure that the emissions reductions will affect
air quality in the nonattainment area (and satisfy the other requirements for the chosen pathway),
and then retire the number of allowances to match the amount of SIP credit claimed.380 Because
trading schemes cover criteria pollutants from a large number of sources, particularly in the
eastern United States, the need to retire emission allowances may be an additional factor that has
prevented some states from taking direct credit for EE.381

III. MAKING THE MOST OF RATEPAYER EFFICIENCY AS CLEAN AIR ACT
COMPLIANCE
Notwithstanding EPA’s efforts to clear the way, most states have not relied on EE as a way
of satisfying their CAA obligations—even those with preexisting policies and programs and an
ongoing need for emissions reductions to meet the PM and ozone NAAQS.382 The lackluster

allowances are these set-asides, since a state can retire allowances without establishing an independent mechanism
to figure out where retired allowances should come from. See EPA, Aug. 2004 SIP Guidance, supra note 16, at 18–
19.
380
EPA, Aug. 2004 SIP Guidance, supra note 16, at 19–20. Note that the retired allowances themselves have no
relation to the emissions reductions that actually affect the nonattainment area (the allowances will most likely come
from unused allowances in a set-aside); they are only retired as a way of ensuring that the particular SIP-credited
reductions are not counted twice.
381
See EPA, Aug. 2004 SIP Guidance, supra note 16, at 11. Common cap and trade programs include EPA’s multistate transport rules (the NOx SIP Call, CAIR, CSAPR) and the state and regional programs created under the
RHR—all of these programs cover EGU emissions of NOx, SO2, or both. CSAPR, 76 Fed. Reg. at 48,208; CAIR, 70
Fed. Reg. at 25,162; NOx SIP Call, 63 Fed. Reg. at 57,356; RHR, 64 Fed. Reg. 35,714. A handful of states have also
created state- or AQCR-wide trading schemes as an independent control strategy in their SIPs. See EPA, EIP
Guidance, supra note 21, at 18; see 42 U.S.C. § 7410(a)(2)(A) (defining SIP control strategies to include
“enforceable emission limitations and other control measures . . . including economic incentives such as fees,
marketable permits, and auctions of emissions rights”); see, e.g., 30 Tex. Admin. Code § 101.350 et seq.
(establishing the Mass Emissions Cap and Trade (MECT) program for the Houston–Galveston nonattainment area);
South Coast Air Quality Management District (SCAQMD), Regional Clean Air Incentives Market (RECLAIM), 63
Fed. Reg. 32,621 (June 15, 1998). Note that the Acid Rain Program does not affect SIP credit because the cap is part
of sources permitting obligations, and is not included in states’ SIPs; the “surplus” requirement only applies to SIPs
(states are allowed to count source permitting obligations towards their NAAQS obligations). See EPA, Aug. 2004
SIP Guidance, supra note 16, at 5.
382
Under the CAA’s cooperative federalism framework, EPA cannot outright require a state to adopt a particular
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response in the face EPA’s efforts to make EE a priority for states is due to a number of factors:
(1) The amount of effort required to quantify and verify emissions reductions from EE and the
lingering uncertainty that can lead to discount factors that erode compliance credit or outright
disallowance of EE control measures in the SIP.383 (2) The modest potential for SIP credit
compared to other control measures—caused by the diffusion of emissions reductions across the
power system, the still relatively small (if growing) reductions in energy use (in most states
energy savings are still less than 1% of retail sales), discount factors applied by EPA to account
for uncertainty, and the limitations on SIP credit for emerging and voluntary EE programs.384 (3)
The prevalence of emissions trading schemes for NOx and SO2 and the added complexity of
avoiding double counting in these circumstances.385 And (4) the historically separate roles and
control measure except under certain circumstances when the state SIP is inadequate to meet the attainment
deadline. See 42 U.S.C. § 7410(a)(2); Union Elec. v. EPA, 427 U.S. 246 (1976) (explaining that the EPA’s authority
to review SIPs is limited to assessing whether they include measures adequate to meet the state’s attainment
deadline). The 1990 Amendments slightly altered this framework by defining certain minimum efforts states must
undertake to move towards attainment (RACT and RACM)—it is possible that the EPA could require a state to
implement an EE program under these requirements, but so far they have declined to do so. See EPA, EE/RE
Roadmap, supra note 14, at F-8; EPA, Aug. 2004 SIP Guidance, supra note 16 (explaining that a state could rely on
EE to satisfy its RACT requirements); see, e.g., 76 Fed. Reg. 69,928, 69,934 (Nov. 9, 2011) (declining to require
California to include identified EE measures as RACM, but implying that the EPA could be required EE as RACM).
In the mid 2000s, the DOE also provided funding under its “Clean Energy/Air Quality Integration Initiative” for
states to integrate EE into their SIPs. See generally DOE, Final Report on the Clean Energy/Air Quality Integration
Initiative Pilot Project of the U.S. Department of Energy’s Mid-Atlantic Regional Office (Aug. 2006).
383
See note 358, supra, and accompanying text.
384
EE is not a panacea for states still struggling with nonattainment, but for those that have already implemented
traditional source controls, it is becoming a more attractive option relative to even more expensive source controls.
Telephone Interview with Chris Stoneman, EPA, Office of Air Quality Planning and Standards, Feb. 25, 2013. Of
the states that took SIP credit for EE under the 1997 ozone NAAQS, the amount of credit was all less than 1 ton per
day (tpd) of NOx—which is relatively small compared to the reductions these states needed to reach attainment.
EPA, EE/RE Roadmap, supra note 14, at 24. Given this modest contribution towards their overall obligations, many
states have understandably chosen to allocate administrative resources to the control strategies that will result in
greater progress towards their overall obligations. “[S]ome individuals argue that the energy-efficiency benefits
from an air quality perspective are marginal when looking at the contribution from power facilities versus other
sources. They argue that the overall contribution of energy efficiency would be insignificant and more trouble than it
is worth.” Vine, supra note 240, at 335. Also see the appendix for an example of the level of SIP credit available
from existing programs in a few states.
385
EPA’s transport rules establish emissions trading schemes for SO2 and NOx that cover the eastern half of the
United States. See CSAPR, 76 Fed. Reg. at 48,208; CAIR, 70 Fed. Reg. at 25,162; NOx SIP Call, 63 Fed. Reg. at
57,356; see also EPA, Map of Transport Rule States, http://www.epa.gov/airtransport/CSAPR/statesmap.html.
California, the state struggles the most with nonattainment, has not counted EE directly towards CAA credit because
of in state emissions trading schemes for NOx and SO2. See SCAQMD, RECLAIM, 63 Fed. Reg. at 32,621; see also
Dallas Burtraw & Sarah Jo Szambelan, RFF, U.S. Emissions Trading Markets for SO2 and NOx, 17 (Oct. 2009).
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regulatory “languages” of air regulators and energy regulators, which has slowed air regulators’
recognition of EE’s potential as a compliance tool and access to the information they need to
support CAA credit and has led to duplicative, instead of cooperative, efforts.386 In the face of
these barriers, it should not be surprising that state air regulators have chosen to allocate limited
administrative resources to traditional control strategies that provide more credit with less effort
and less uncertainty.387
EPA’s efforts over the past decade, reflected in the policies described in the previous section,
have been aimed at chipping away at some of these barriers. EPA’s simplified quantification
methods and tools to help states implement them have lower the administrative resources
required to including EE in a SIP; opportunities for bundling lets states increase compliance
credit and lower the risk of un-materialized emissions; and EPA’s guidance itself (along with
their treatment of the handful of states that have included EE in their SIPs) has reduced
regulatory uncertainty by clarifying EPA’s expectations for CAA credit (at least as much is as
possible for something as complex and variable as EE and air regulation).388 In addition to EPA’s

386

See Hayes & Young, supra note 14, at 22–23.
Note that the relatively recent revival of state EE programs after the restructuring low, when considered in light
of the slow-moving SIP process, may indicate that the current level of SIP credit does not fully reflect states’ interest
in EE as a compliance resource. See Vine, supra note 240, at 332. When a new NAAQS standard is promulgated,
the EPA must first make attainment/nonattainment classifications of each AQCR based on ambient monitoring data;
once an area is classified as in non-attainment, the state must submit a SIP within 3 years; the actual attainment
deadline will depend on how far out of attainment the state is (it can range from 3 to 20 years from designation). 42
U.S.C. § 7511. SIPs from the 2008 ozone revision are not due until 2015.
388
See Hayes & Young, supra note 14, at 22. This is in stark contrast to some of the early efforts. One of the first
states to seek SIP credit was Texas; it took eight years from EE legislative requirements to EPA approved SIP credit
as a federally-enforceable control measure: In 2000 the 76th Texas Legislature passed S.B. 7 that required utilities to
reduce demand growth by 10% by 2004 and 10% each year thereafter and directed the Texas PUC to adopt
regulations to implement this requirement. TMB S.B. 7, 76(R), adding Tex. Code § 39.905(3).
[E]ach electric utility will provide, through market based standard offer programs or limited, targeted, market
transformation programs, incentives sufficient for retail electric providers and competitive energy service
providers to acquire additional cost effective energy efficiency equivalent to at least 10 percent of the electric
utility's annual growth in demand.
Id.; cf. Tex. Admin. Code § 25.181 (PUC regulations implementing Tex. Code § 39.905) (S.B. 7 also restructured
the Texas electricity market. See S.B. 7, Chapter 39; Tex. Util. Code §§ 39.001 et seq.). Section 39.905 was
subsequently amended to change the 10% per-year demand reduction requirement. See 2005 S.B. 712, 79(R); 2007
H.B. 3963, 80(R). The next year, the 77th Texas Legislature enacted S.B. 5 that created the Texas Emission
387
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efforts, states have a largely unrealized opportunity to leverage the pre-existing efforts of state
energy regulators that are already overseeing the administration of ratepayer funded EE into
oversight that matches air regulators’ needs. This section first provides an overview of the
potential for CAA credit from pre-existing ratepayer efficiency policies and programs and then

Reduction Plan (TERP). Among other things, TERP (1) required local governments in 38 counties that were in
nonattainment of the 1997 Ozone NAAQS (or close to nonattainment areas) to reduce their electricity consumption
by 5% per year from 2002 to 2007; (2) mandated statewide adoption of new building codes; and (3) created a grant
program administered by the PUC to provide customer incentives for EE measures. TMB S.B. 5, 77(R) (2001)
(codified at 5 Tex. Code 388.005(b), (c)). In 2007, the Legislature passed S.B. 12 to expand the number of counties
required to reduce demand growth and extend the requirement to apply to the years 2007 to 2013. TMB S.B. 12
80(R) (2007) (amending 5 Tex. Code 388.005). For an overview of the whole TERP program, see TEX. COMM’N ON
ENVT’L QUALITY, WHAT IS THE TEXAS EMISSION REDUCTION PLAN?, at
http://www.tceq.texas.gov/airquality/terp/program_info.html. Notably, the majority of TERP grants were committed
to funding diesel emissions reductions; the energy efficiency grants administered by the PUC only made up 7.5% of
TERP’s initial budget. See Tex. Code 386.252(a). S.B. 5 also removed two NOx control strategies that were
previously included in the SIPs for the Dallas–Fort Worth and Houston–Galveston attainment area—the intent being
to replace the controls with increased NOx reductions from TERP. In September 2001, Texas revised its SIP for the
Houston–Galveston area and relied on NOx reductions from SB 5 to support a WOE determination that it could meet
its Rate of Progress obligations. See Proposed Approval of the Dec. 2000 and Sept. 2001 HGA SIP Revisions, 66
Fed. Reg. 36,656, 36,663 (July 12, 2001); Tex. Natural Resource Conservation Commission (TNRCC), Post-1999
Rate-of-Progress and Attainment Demonstration Follow-Up SIP for the Houston/Galveston Ozone Nonattainment
Area, 6-17 to -18, 7-42 to -44 (Sept. 26, 2001) (the TNRCC became the TCEQ in 2002); cf. CAA § 182(b)(1)(A)–
(B); 56 Fed. Reg. 56,694 (Nov. 15, 1991). The EPA preliminarily approved the inclusion of the EE measures in the
WOE determination, explaining that “these programs will clearly result in NOX emissions reductions” but noted
that it would continue to work with Texas air regulators to determine the quantity and location of the resulting
emissions reductions. 66 Fed. Reg. at 36,665b; Final Approval of Dec. 2000 and Sept. 2001 HGA SIP Revisions, 66
Fed. Reg. 57,160 (Nov. 14, 2001). In the next revision in December 2002, Texas included NOx reductions from SB7
and SB5’s EERS requirements for utilities and municipalities near nonattainment areas. See Texas Comm’n on
Envtl. Quality (TCEQ), Rate-of-Progress and Attainment Demonstration Follow-Up SIP for the Houston/Galveston
Ozone Nonattainment Area, 6-14 to 6-18 (Dec. 13, 2002). As part of the revision Texas A&M’s Energy Systems
Laboratory worked with EPA to develop a methodology for estimating the quantity and location of emissions
reductions. See TCEQ, Dec. 2002 HGA SIP, App’x A, supra note 243. But in 2002 Texas also implemented the
Mass Emission Cap and Trade (MECT) scheme for the HGA area as a control strategy to meet the 1-hour standard.
The MECT scheme required any point source in the HGA area to hold a transferrable permit for each ton NOx
emitted, and Texas chose not to retire MACT allowances to account for EE reductions, and as a result did not seek
SIP credit for emission reductions from SB 5 and SB 7 in the HGA area after 2002, though the EE measures are still
included in the HGA’s current SIP as a qualitative measure (for WOE purposes). TCEQ, SIP for HoustonGalveston-Brazoria 8-Hour Ozone Nonattainment Area (Mar. 2010). Then in 2005 the Texas Commission on
Environmental Quality (TCEQ) revised the Texas SIP in response to requirements for the Dallas Fort-Worth
attainment area under the 1997 8-hour ozone NAAQS. See TCEQ, Revisions to the Sate Implementation Plan for the
Control of Ozone Air Pollution, 5% Increment of Progress Demonstration Dallas-Fort Worth Ozone Nonattainment
Area 8-Hour Ozone Standard (Apr. 27, 2005). Four counties in the DFW area were still in nonattainment of the
1979 1-hour standard, and TCEQ chose the 5% IOP route for those counties—this 5% IOP . 71 Fed. Reg. 48,870,
48,871–72; see generally EPA Docket ID EPA-R06-OAR-2005-TX-0027; 40 CFR 51.905(a)(ii)(B); EPA, Guidance
on 5% Increment of Progress, Aug. 2004. Relying on the quantification method that EPA had approved in the HGA
SIP, Texas claimed 0.72 tpd NOx credit—it was approved by EPA in 2008. 73 Fed. Reg. 47,835, 47,836b (Aug. 15,
2008).
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explains the benefits of a cohesive air- and energy-regulatory approach to ratepayer efficiency
programs.

A. The Potential for Clean Air Act Credit from Existing Programs
States with established ratepayer efficiency policies and programs have already set in motion
the emissions reductions that can help lower ambient concentrations of criteria pollutants.389 But
these programs will not help states prospectively demonstrating compliance with their legal
obligations if they do not account for these benefits in their SIP.390 Even for those states that
have satisfied the need for emissions reductions under current rules, an eventual transport rule or
tightening ozone NAAQS may drive the need for future in-state emissions reductions, and using
existing efficiency programs to satisfy regulatory obligations will avoid the burden associated
with requiring new traditional controls. In effect, these programs that are already being
implemented for their benefits to electricity ratepayers are a pre-existing $0-per-ton pollution
control.391 This section provides an overview of how common ratepayer EE policies fit into each
of the pathways described above.392
Adjusting reference case emissions: To be included in the assumptions underlying forecasts
for future energy demand, an EE program or policy must be “on the books” and mandatory. The
“on the books” requirement limits this pathway to policies that are already mandated by statute
or a PUC docketed rulemaking and programs that are the subject of a PUC order by the time the
389

“In many cases, state . . . governments have already adopted EE/RE policies and programs for reasons other than
air quality improvement. It may be a matter of simply accounting for the emissions impacts of these existing
initiatives.” EPA, EE/RE Roadmap, supra note 14, at 24.
390
Reductions whose air quality benefits are only recognized after the fact do not help states meet their legal
obligations, since SIP process requires the state to demonstrate prospectively that the state will meet their NAAQS
obligations.
391
EPA, Menu of Control Measures, supra note 15 (listing EE as a $0/ton compliance mechanism). EPA’s
backsliding rules will prevent states from replacing pre-existing traditional control measures with emerging or
voluntary EE measures, though in theory a state could revise its SIP to replace another emerging/voluntary measure
or to replace a traditional measure with a federally-enforceable EE measure. 40 CFR 51.904.
392
The appendix provides a preliminary assessment of the potential credit available from actual energy savings in
states with ozone or PM nonattainment areas.
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forecast is submitted to the EPA (typically a year before the full SIP is due).393 Importantly
“mandatory” does not necessarily mean that a certain level of energy savings is are required; it
can also mean certain funding levels are required.394 A pre-existing EERS policy is an easy fit
for this pathway since it requires utilities to achieve a certain level of energy or demand
savings.395 PBF funding may qualify under this framework, depending on the structure of the
policy—e.g., if it dedicates a certain level of funding to EE programs (as opposed to other types
of “public good” projects that these policies often fund)—however, problems with budget raids
may prevent a state from incorporating PBF policies into this pathway.396 Voluntary targets, “all
cost effective” requirements, and utility incentives would not be acceptable policies under this
pathway, since they do not require a certain level of energy savings or necessarily require a
utility to fund additional EE programs.
Because of the relatively small emissions reductions from individual programs and the robust
quantification required to adjust demand forecasts, EPA has explained that it most cases, it will
not be worth the effort to incorporate programs, even bundles of programs, into baseline
emissions forecasts.397 Moreover, utility programs may not necessarily satisfy the “mandatory”
requirement, even when they are the subject of a PUC order: preliminary PUC orders will
generally allow, but not require, a utility to implement an EE program (with perhaps the
exception of a preliminary cost-effectiveness determination in a state that requires all cost
effective EE), and even after a PUC approves program cost recovery (which may or may not
393

See section II. B. 2. a. supra.
EPA, Roadmap Q&A, supra note 366, at 6.
395
See EPA, EE/RE Roadmap, supra note 14, at 31. States must take care to ensure that any third-party forecast they
rely on does not already include assumptions about state EERSs (many do). See note 317, supra, and accompanying
text.
396
See EPA, EE/RE Roadmap, supra note 14, at 31; cf. 67 Fed. Rev. 49,895 (Aug. 1, 2002) (proposed nonimplementation finding for Texas HGA SIP due to a court decision striking down the main funding mechanism for
emissions reductions programs).
397
EPA, EE/RE Roadmap, supra note 14, at 31. “Many of the specific [] programs states run for a particular year
will be captured by accounting for the policies that fund or require them.” Id. at D-11.
394
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occur after the program is actually implemented) the utility is not necessarily required to spend a
certain amount to implement the program, since its direct costs will usually depend on customer
participation levels (which is why many states use a rider or balancing account to avoid under- or
over-recovery).398 Allowing cost recovery for an EE program also does not mean that the
expected energy savings must occur; ex post evaluation is only used to assess program
performance and set the level of shareholder incentives or LRAM recovery—it does not affect
cost recovery.399
Federally Enforceable Control Strategy: Policies or programs included in a SIP as a
federally-enforceable control strategy must be “enforceable” against the entity responsible for
implementing the EE program.400 Enforceable means that (i) there is an identifiable party
responsible for implementing the program, (ii) violations are pre-defined, and (iii)
implementation of program is independently verifiable.401 These control measures need not be
already codified or ordered, but the state must ensure that they are enforceable over the period
the state is claiming credit for them and EPA will have the power to bring enforcement actions
for non-implementation.402 Policies that could count as federally-enforceable control measures
include EERSs and PBFs (again, depending on how the PBF policy is set up).403 Incentives and
voluntary goals do not qualify under this pathway because they do not require utilities to do
anything—there are no violations.404 Given that this pathway requires the most documentation

398

See notes 167, supra, and accompanying text.
See note, 164, supra. Note that past emissions reductions from EE programs will be included in the reference
case scenario because these forecasts begin from a base year and projections are based on historical emissions
trends.
400
See section II. B. 2. b. supra.
401
EPA, Aug. 2004 SIP Guidance, supra note 16, at 6.
402
EPA, Aug. 2004 SIP Guidance, supra note 16, at 6.
403
EPA, EE/RE Roadmap, supra note 14, at 31. For PBFs, in lieu of problems with up-front EPA disapproval
because of potential budget raids, the entity responsible for administering the funding (whether a EEU, state agency,
or utility) would face an enforcement action for any under-implementation caused by “raided” funds.
404
In theory, an all-cost-effective requirement could counted as a traditional control measures; however, the
399
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and quantification effort, EPA has also advised that including programs as control measures will
not be worth the effort, and again, PUC orders approving programs are not necessarily “violated”
by the utility’s failure to provide a certain level of energy savings or program spending.405
The defining feature of this pathway makes it an unattractive candidate for SIP credit: by
making implementation federally enforceable, policies included in this pathway will greatly
increase the consequences to utilities for under-performing programs (in the case of an EERS).406
While utilities are generally subject to financial penalties if they do not meet EERSs, the amount
of these penalties is substantially less than those available under the CAA (up to $25,000 per
violation, per day, with the possibility of criminal charges for knowing violations), and state
energy regulators retain a substantial amount of discretion in evaluating violations and assessing
penalties—discretion that they are unlikely to willingly cede to EPA.407
Emerging and Voluntary Measures: “Electric sector energy efficiency . . . measures
typically will be emerging and voluntary measures.”408 States may include EERSs, PBFs, allcost-effective requirements, voluntary targets, and utility incentive policies as
emerging/voluntary measures.409 States can also bundle these utility programs (with or without
difficulty of enforcing such a soft standard, and the consequences to utilities for violating this standard, makes this
type of policy unsuited for the federally-enforceable pathway.
405
EPA has noted that the same limited air-quality benefit and high quantification requirements that effectively
prevent programs from being included in emissions forecast will also make it unlikely that states will include EE
programs as federally-enforceable control measures; however, in other guidance EPA has encouraged states to
bundle small control measures that would not otherwise generate enough credit on their own. EPA, Bundled
Measures Guidance, supra note 21, at 6.
406
The federally-enforceable control strategy also subjects the program administrator to citizen suits for nonimplementation. See EPA, Aug. 2004 SIP Guidance, supra note 16, at 6. Penalties for non-compliance with a CAA
obligation can range from an EPA order, to fines of up to $25,000 per day, per violation, to criminal penalties for
intentional violations. See 42 U.S.C. § 7413.
407
See DOE, State Energy Efficiency Resource Standards Analysis, 9 (July 2010); 42 U.S.C. § 7413. Penalties vary
by state, but in most states there is a certain minimum penalty (designed to ensure that it is cheaper to comply than
to fall short of the EERS), with discretionary civil penalties ranging upwards to a predetermined cap (utilities
generally cannot recover the costs of penalties from customers). DOE, State EERS Analysis, supra, at 9. Including
an EERS as a federally-enforceable control strategy also locks in the required level of energy savings—preventing
state energy regulators from adjusting utilities’ requirements if, for example, costs increase above expected levels.
408
EPA, Bundled Measures Guidance, supra note 21, at 4.
409
EPA, Roadmap Q&A, supra note 366, at 5, 7 (expressly recognizing utility-sponsored EE that is not part of an
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these policies in place to encourage them) and take credit for the whole portfolio’s collective
performance.410 Since the state is responsible to EPA for ensuring that the claimed emissions
reductions occur, state air regulators should exercise careful discretion in choosing how much
credit to claim for these measures (though EPA will require states to support estimated
reductions and will discount SIP credit proportionately to uncertainty). Because energy savings
from voluntary policies will depend on the level of utility participation (which may be difficult to
predict at the outset), states may be able to avoid this additional layer of uncertainty in estimating
energy savings by waiting until utilities implement specific programs under these policies and
then taking credit for the bundle of programs.411 To make educated judgments about how to treat
energy savings estimates (and thus how much credit to seek), air regulators must understand the
energy-regulatory framework that these policies exist within, including the PUC’s oversight role,
utility incentives to produce the promised results, methods for estimating energy savings, and the
EM&V process.412 Depending on the EM&V methods, air regulators may be able to rely on
these efforts to verify emissions savings for purposes of converting provisional SIP credit to
permanent credit—this need for inter-agency cooperation is returned to below.
WOE Measures: A state is free to include any combination of ratepayer policies or
programs as part of a WOE demonstration. The weight EPA will assign to those policies and
programs will depend on whether the programs are mandatory or voluntary, the level of
EERS as eligible for SIP credit). Note that for mandatory policies, this pathway is a way to avoid federal
enforcement—though it comes with additional restrictions that are not applicable to federally-enforceable measures.
410
EPA, Bundled Measures Guidance, supra note 21. In some states, EE providers are already bundling a portfolio
of EE measures to create an “energy efficiency power plant” (EEP) that delivers a designed level of energy savings
and load impacts to mimic the impacts of a new supply resource. See Hayes & Young, supra note 14, at 23–24.
411
See EPA, EE/RE Roadmap, supra note 14, at D-6. While the level of utility participation under different
incentive structures can be modeled using econometric analysis (similar to methods used to model customer
participation rates to estimate energy savings), this analysis adds an additional layer of uncertainty that may further
erode SIP credit. See, e.g., Cappers et al. supra note 53; Peter Cappers & Charles Goldman, Berkeley Nat’l Lab.,
Empirical Assessment of Shareholder Incentive Mechanisms Designs under Aggressive Savings Goals (Aug. 2009).
412
For example, programs implemented under a shared savings structure may be more likely to result in the
expected level of energy savings than those included in an ROE bonus framework. See notes 90 and 95, supra, and
accompanying text.
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oversight in place to ensure effective implementation, the PUC’s methodology for estimating
energy savings, and air regulators’ method for quantifying displaced emissions.413
Table 11. Pathways for Common Ratepayer Efficiency Policies and Programs
Policies

Programs

Emissions Reference Case
EERS,
PBF

Not applicable

Federally Enforceable Control Strategy
EERS,
PBF

Not applicable

Emerging and Voluntary Measures
EERS,
PBF,
All-Cost-Effective EE,
Voluntary Targets
Utility Incentives

Bundled utility programs
(e.g., customer rebates & incentives, energy
audits, retrofits, education, rate design)

Weight of Evidence
EERS,
PBF,
All-Cost-Effective EE,
Voluntary Targets
Utility Incentives

Bundled utility programs
(e.g., customer rebates & incentives, energy
audits, retrofits, education, rate design)

B. Joint Gains from State Agency Cooperation
State air regulators have struggled to incorporate EE into state compliance plans in part
because of the complexity of evaluating the impact on the operation of the electricity grid and the
added administrative burden of overseeing implementation and evaluating results. EPA’s
guidance emphasizes the opportunities for inter-agency cooperation and makes it clear that air
regulators can rely on state energy regulators’ resources and expertise to quantify and verify
energy savings and displaced emissions for purposes of CAA credit.414 The benefits (and
necessity) of a coordinated approach may seem obvious, particularly in the context of ratepayer
efficiency, and the old regulatory model that maintained separate spheres for energy and

413
414

See section II. B. 2. d. supra.
EPA, EE/RE Roadmap, supra note 14, at F-5 to F-6.
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environmental regulation is changing with the recognition that PUCs’ institutional expertise is
indispensible to incorporating efficiency into state air quality planning.415 However, the
historical division of air and energy regulation has left some residual barriers that must be
addressed for an effective joint approach.416 This section first describes the opportunities created
by the overlap between PUC’s role and expertise and the requirements for CAA credit.
Quantifying Energy Savings: Utilities and energy regulators already estimate the energy
savings from EE programs to understand the impact on customers, reevaluate future resource
needs, and ensure cost-effectiveness.417 Where this prospective assessment does not provide the
level of detail needed by air regulators (if, for example, the state seeks SIP credit that requires it
to quantify marginal plant emissions rates, but the PUC only evaluates annual savings), PUC
staff have the data, tools, and expertise to evaluate more precise load impacts.418 Not
surprisingly, EPA’s guidance to air regulators for quantifying energy savings has chiefly been,
“ask your PUC”: “A significant piece of information necessary for quantifying the emissions
impact of EE/RE policies and programs is data on energy impacts from state energy offices,
utility commissions, or other data sources. The strength of relationship between a state’s air
agency and its energy agencies may influence whether the appropriate type of data is available
for a SIP[] emissions analysis.”419

415

The historically separate roles of PUCs and state air regulators was driven in part by the conception that the
different legal frameworks and institutional roles were best handled separately by their respective agencies. See note
195, supra.
[H]istorically, emissions reductions from efficiency projects are described only subjectively as a non-quantified
benefit. This is changing with increasing interest in quantifying these benefits, both for conventional pollutants
such as sulfur dioxide (SO2), nitrogen oxides (NOx), mercury (Hg), and particulates (PM) as well as for
greenhouse gases (GHGs)—primarily carbon dioxide (CO2)—from fossil fuel combustion.
NAPEE, EE Impact Evaluation Guide, supra note 157, at 3-14.; see note 423 and 429, infra.
416
See Hayes & Young, supra note 14, at 18.
417
See NAPEE, Resource Planning with EE, supra note 125, at 7-1 to 7-4; section I. C. 1. supra.
418
Many state energy regulators use predefined, simplified assumptions that, while adequate for their purposes, are
not sufficiently granular to calculate emissions savings using more sophisticated quantification methods. See
NAPEE, Resource Planning with EE, supra note 125, at 3-4.
419
EPA, EE/RE Roadmap, supra note 14, at I-6 to I-7. “Energy Regulators can provide the estimates of the energy
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Identifying Displaced Units: In states served by vertically integrated utilities, PUCs may
already be conducting displacement assessments as part of their avoided-cost calculations: under
the PACT, TRC, and SBC cost-benefit tests, the avoided cost (a benefit of EE) is the marginal
operating cost at the offset units when they were displaced by the demand reduction.420 Even
where energy regulators are not already conducting this analysis, air regulators will have to work
with PUCs to understand the appropriate scope of plants to evaluate under even the simplest
plant-displacement methodologies.421 For the more sophisticated models, air regulators will need
data on historical generation trends, plant dispatch, inter-regional power transfers, and internal
transmission constraints.422 PUC staff already have experience with collecting and interpreting
this data and using sophisticated dispatch and capacity models.
Estimating Emissions Reductions: PUCs in a handful of states are already evaluating
emissions reductions as part of their EM&V process: The California PUC uses dispatch
modeling to estimate the avoided NOx, SO2, and GHG emissions from utilities’ EE portfolios.423
ISO New England uses historical system dispatch to calculate retrospective marginal and average
emission rates for NOx, SO2 and CO2 every year.424 For those states that already calculate plant
displacement, the incremental cost of quantifying emissions at these displaced plants may be
very small (depending on how sophisticated the displacement analysis is). Once air regulators
take the additional steps to quantify the emissions reductions from energy savings (regardless of

savings in your jurisdiction from the EE policies and programs they oversee.” Id.at I-10 n.1.
420
NAPEE, Resource Planning with EE, supra note 123, at 3-3, 3-9 to 3-10; NAPEE, Understanding CostEffectiveness of EE, supra note 11, at 4-3 to 4-7; note 148, supra.
421
See EPA, EE/RE Roadmap, supra note 14; EPA, Aug. 2004 SIP Guidance, supra note 16, at 14–15.
422
EPA, Aug. 2004 SIP Guidance, supra note 16, at 15–16.
423
NAPEE, EE Impact Evaluation, supra note 157, at 6-7. California has created cap and trade scheme for NOx,
SO2, and CO2 in the southern half of the state as a way of meeting their SIP obligations; the CPUC also feeds
information on back into their cost-effectiveness determinations (they use the SBT) by assigning a price per MWh
in the CBA based on the cost of allowances. Id.; see, e.g., Southern California Edison Company’s (U 338-E) 2011
Annual Report for 2010 Energy Efficiency Programs, 108–111 (May 2011).
424
Keith et al., supra note 134, at 29.
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preexisting PUC efforts), PUCs that include environmental benefits in their cost-benefit analyses
can improve the accuracy of their estimates, and states that do not consider environmental
benefits in their initial assessments may do so without increasing the costs of the program to
ratepayers.425
Verifying Results: All states with ratepayer efficiency have some form of EM&V
framework. EPA has explained that air regulators can rely in these efforts to verify energy
savings as part of the 18-month assessment (to promote savings from emerging measures from
provisional to permanent), as part of the 3-year review (that applies to all SIP measures), and as
part of the state’s efforts to ensure that emissions savings they are accountable for (under the
voluntary pathway) actually materialize.426 Even for states that rely on EE to support a WOE
determination, the PUC’s oversight and evaluation framework will bolster the evidentiary weight
EPA gives to EE programs.427 Moreover, using the same framework to satisfy multiple
regulatory needs avoids burdening regulated parties with duplicative compliance-documentation
obligations: “Utilities that verify savings for PUCs should not be penalized by air regulators that
require them to demonstrate the same activity using different methods.”428

425

Moreover, the existence of direct state-level compliance credit provides a more concrete benefit to utilities and
ratepayers to justify the consideration of environmental benefits when making judgments about the appropriate level
of utility investment. At the very least, CAA credit makes it less likely for state regulators to impose additional
direct regulations on existing EGUs, and, to the extent EE control measures are part of a strategy that brings the state
into attainment, CAA permit obligations will be less stringent for sources than if the state remained in attainment.
See generally Hayes & Young, supra note 14, at 24.
426
EPA, EE/RE Roadmap, supra note 14, at 34, I-11 n.3, I-12. EPA is working toward ways to incorporate some of
the more uniform EM&V mechanisms directly into CAA credit: EPA has already developed a methodology for
incorporating the renewable energy credits (RECS) that many states use to measure compliance with RPSs; some
states use similar transferrable mechanism called “white tags” to measures energy savings for purposes of EERS
compliance See Barry Friedman et al., NREL, Energy Savings Certificate Markets: Opportunities and
Implementation Barriers (July 2009). EPA is working to develop a methodology for incorporating white tags into
states CAA compliance plans (presumably the lack of uniform methodology and patchworked adoption of white tags
as a verification tool in the United States). EPA, Roadmap Q&A, supra note 366, at 6–8; see Edward Vine & Jan
Hamrin, Energy Savings Certificates: A Market-Based Tool for Reducing Greenhouse Gas Emissions 36 ENERGY
POLICY 467, 471–73 (2008).
427
EPA, 2007 Modeling Guidance, supra note 21; EPA, EE/RE Roadmap, supra note 14, at H-4, H-7.
428
Hayes & Young, supra note 14, at 23.
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Barriers: To realize these joint gains, energy and environmental regulators in most states
will have to overcome a longstanding institutional separation between the two agencies.429
[I]n some cases public utility commissions and air quality professionals
may be unaware of what each other are doing with regard to the same
utilities. In a single state the air regulators and the PUC will likely have
authority over the same power plants within the state’s geographic
boundaries. Decisions of the air regulators may impact reliability and
decisions about reliability can impact air pollution. In many jurisdictions,
environmental agencies have not traditionally partnered with public utility
commissions and state energy offices. This lack of coordination means
states may miss out on the most cost-effective options for resource
planning and place unnecessary regulatory burdens on the power sector.430
Moreover, different regulatory objectives have led to different regulatory “languages”—
importantly, different conceptions of quantification and verification.431 For example, PUCs do
not necessarily need to know the when and where of energy savings (or emissions reductions),
and many states only evaluate overall savings each year and may base emission-reductions
estimates on simplified assumptions.432 Conversely, “[f]or some air quality regulators, the
measurement and verification of emission reductions from energy-efficiency measures should
have the same accuracy as a continuous emission monitoring device at the stack of a
generator.”433 While EPA’s quantification methods have reduced the need for granular energy-

429

EPA recognizes that one of the primary challenges to CAA credit is the lack of a coordinated approach between
state air and energy regulators. EPA, EE/RE Roadmap, supra note 14, at 15; see note 195, supra, and accompanying
text. Some states have already begun efforts to bridge the institutional gap between energy and air regulators:
Massachusetts has established an Office of Energy and Environmental Affairs to oversee the state PUC and
environmental regulators. CCCL, supra note 51, at 70. Connecticut’s governor has announced plans to create a
similar umbrella organization. Id. The New York State Energy Research and Development Authority (NYSERDA)
created a shareholder incentive program that paid based on kWh saved and NOx reductions. Vine, supra note 240, at
329–30. And the Texas legislature created an EERS as a way of addressing ongoing nonattainment in the DFW and
Houston ACQRs. See note 388, supra.
430
Hayes & Young, supra note 14, at 18.
431
Hayes & Young, supra note 14, at 20. “[E]nergy and air quality program personnel represent different ‘cultures,’
use different ‘languages,’ and frequently have different perspectives on local and global concerns.” Vine, supra note
240, at 333.
432
EPA, EE/RE Roadmap, supra note 14, at I-10; Vine, supra note 240, at 333; NAPEE, Impact Evaluation, supra
note 160, at 6-5 to 6-7 (describing the types of approaches PUCs use in evaluating emissions reductions).
433
Vine, supra note 240, at 334.
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savings data, air regulators must still generally translate PUC data.434 “[W]hat is measured and
how it is accounted for in air compliance plans is a pivotal issue that must be resolved before air
quality and energy officials can begin to identify new opportunities for energy-efficiency
improvements within air quality compliance strategies.”435 PUCs’ ability to devote resources to
non-energy regulatory goals may also be constrained by statutory mandates, though
incorporating emission-savings estimates into PUCs’ cost-benefit analyses may mitigate this
difficulty.436
Opportunities: Notwithstanding the need to integrate two complex regulatory systems that
may share little else in common, the alternatives—leaving EE credit unaccounted for or creating
a brand new regulatory structure—make a collaborative approach that capitalizes on PUCs’
preexisting expertise the path of least resistance to CAA credit for ratepayer efficiency.

CONCLUSION
State policies to promote ratepayer funded EE have resulted in significant energy savings
across the country. These energy savings reduce power plant emissions, but do so in a way that is
difficult to quantify or trace back to a specific EE program. This difficulty in accounting for
emissions reductions and the relatively modest contribution of these reductions towards overall
compliance obligations has left this environmental benefit largely unaccounted-for, both by
environmental and energy regulators. EPA has recognized the value of these existing emissions
reductions to states that still do not meet ambient air quality standards. In creating simplified
quantification tools and guidance for how to use those tools to take credit for existing emissions
434

NAPEE, EE Impact Evaluation, supra note 157, at 3-14 to 3-18
Vine, supra note 240, at 333.
436
See CCCL, supra note 51, at 14–15; section I. D. supra. But see, Michael Dworkin et al., Revisiting the
Environmental Duties of Public Utility Commissions, 7 Vt. J. Envt’l L. 1, 1 (2006) (“[U]tility commissions in many
states have the explicit authority to consider such diverse and environmentally significant issues as facility siting,
resource planning and acquisition, energy conservation programs, renewable energy development, and emissions
disclosure.”); Knee, supra note 195, at 744 (“[U]tility regulators cannot fulfill their statutory ‘public interest’ duties
without addressing environmental impacts.”).
435
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reductions, EPA has attempted to make EE a priority for these struggling states. The effect of
this policy will likely be seen in the coming decade as energy savings continue to grow, state
compliance plans catch up with EPA’s guidance, and new CAA obligations require states to find
additional emissions reductions. To effectively harness the compliance potential from ratepayer
EE, state air regulators must capitalize on the preexisting regulatory framework that these EE
programs operate within: PUC expertise and oversight can greatly reduce the incremental
regulatory burden of counting these programs towards states’ CAA obligations. Without a
coordinated approach, the administrative burden from counting EE will likely lead to the same
result of the last decade: the low-hanging fruit will stay on the tree.
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APPENDIX – EXAMPLE PRELIMINARY ASSESSMENT
As explained in section II. A. 1. above, the emission reduction potential for a particular
program will depend on the geographic location of the program (because it will depend on the
regional mix of power plants) and the timing of the energy savings (because the load impact will
affect which plants are displaced). Despite this variability, some generalized observations can be
made about the potential for EE based on regional average emissions rates from the units that are
more likely to be displaced. Table B-1 below provides the average regional displaced pound per
MWh of NOx, SO2, and CO2 for each eGrid subregion; these numbers were calculated using the
average non-baseload emission rates (described in section II. B. 1. a. above).
Table B-1. Displaceable NOx, PM, and CO2 by eGrid Subregion
Displaceable
Ozone-Season
NOx (lb/MWh)
2.64

Displaceable
SO2 (lb/MWh)
1.08

Displaceable
CO2 (lb/MWh)
1,405

eGrid Subregion
ASCC Alaska Grid (AKGD)
ASCC Miscellaneous
(AKMS)

States
AK
AK

20.96

6.11

1,566

ERCOT All (ERCT)

TX

0.72

0.76

1,259

FRCC All (FRCC)
HICC Miscellaneous
(HIMS)

FL

1.14

1.84

1,387

HI

9.79

5.48

1,761

HICC Oahu (HIOU)

HI

3.12

4.40

1,768

MRO East (MROE)

WI, MI
ND, SD, MN, MT,NE,
IA, WI
NY
ME, VT, NH, MA, CT,
RI

2.20

6.05

1,994

3.07
1.09

6.13
1.18

2,259
1,421

0.52

2.27

1,235

NY
NY
NJ, PA, MD, DE

0.67
1.07
1.45

0.15
3.04
8.81

1,188
1,437
1,738

MI
WV, VA, PA, MD, OH,
IN, IL, MI

1.92

7.04

1,958

2.02

9.98

2,137

SERC Midwest (SRMW)
SERC Mississippi Valley
(SRMV)

IL, MO

1.44

7.59

2,341

MS, LA, AR

1.47

1.00

1,279

SERC South (SRSO)

MS, AL, GA

1.60

7.58

1,731

MRO West (MROW)
NPCC Long Island (NYLI)
NPCC New England
(NEWE)
NPCC NYC/Westchester
(NYCW)
NPCC Upstate NY (NYUP)
RFC East (RFCE)
RFC Michigan (RFCM)
RFC West (RFCW)

A-1

Displaceable
Ozone-Season
NOx (lb/MWh)

Displaceable
SO2 (lb/MWh)

Displaceable
CO2 (lb/MWh)

MS, TN, KY, AL

1.65

6.07

2,051

eGrid Subregion
SERC Tennessee Valley
(SRTV)
SERC Virginia/Carolina
(SRVC)

States

NC, SC, VA

1.27

5.36

1,790

SPP North (SPNO)
SPP South (SPSO)
WECC California (CAMX)

KS, MO
LA, AR, TX, OK, NM
CA
WA, OR, CA, NE, UT,
MT, WY, ID

2.50
1.96
0.23

4.01
2.16
0.03

2,291
1,613
1,085

1.66

1.26

1,537

CO, WY
AZ, NM

3.02
0.84
1.49

2.00
0.43
4.48

1,922
1,297
1,664

WECC Northwest (NWPP)
WECC Rockies (RMPA)
WECC Southwest (AZNM)
U.S. Average

Thus, an efficiency program in Wisconsin and Michigan will offset more NOx than the same
program in Arizona and New Mexico. Using these same values, Table B-2 translates these
potential per-MWh reductions into potential CAA credit (in tpd) based from existing energy
savings from EE programs in five states that are still in nonattainment of the ozone or PM
NAAQS, or both. While these numbers are based on regional average emissions rates and annual
energy savings, they are nonetheless useful as a preliminary assessment of the potential for
energy efficiency as a compliance tool in these states.
Table B-2. Displaced Emissions from Efficiency in States with Ozone or PM Nonattainment
Areas

State

State Policies
IRP requirement, Voluntary Target,
LRAM/Incentives pending

Missouri‡
§

New Jersey

Tennessee
Maryland
Arizona

**

Estimated 2010
Electricity
Savings (MWh)*

Displaced
ozone season
NOx (tpd)†

Displaced
SO2 (tpd)

289,362

0.78

2.30

TVA: Voluntary target

142,860

0.32

1.19

EERS, PBF, Incentives

313,116

0.29

0.06

EERS, Decoupling

330,678

0.66

3.99

EERS, LRAM, Incentives

710,564

0.82

0.41

* ACEEE, 2012 Energy Efficiency Scorecard, Table 12.
† Electricity usage assumed to be evenly distributed throughout the year and ozone season.
‡ Averaged values for SPNO and SRMW subregions,
§ TVA is the primary provider in Tenn. and is not subject to PUC regulation
**Based only on RFCE subregion.
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