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Executive Summary 
  
This Policy Analysis examines four main state-level energy efficiency policies in the United 
States. There are two main research questions central to this Policy Analysis:  
 

1. Which state energy efficiency policies targeted at utilities are most effective at 
lowering energy consumption among residential customers? 
 

2. How can energy efficiency policy advocates use this analysis to advance energy 
efficiency programs and policies? 

 
State regulators often design energy efficiency policies to counteract utilities’ economic 
incentive to sell more energy in order to maximize profits. These four policies, which are in place 
in some but not all states, include: Energy Efficiency Resource Standards (EERS), decoupling, 
lost revenue adjustment mechanisms (LRAM) and performance incentives. While there is 
significant heterogeneity across states in the design of these policies, they can be summarized 
as follows: 
 

1. EERS sets targets for energy reduction that utilities are expected to demonstrate within 
a given time period.  

2. Decoupling uses a rate adjustment mechanism to decouple sales from revenues in 
order to make utilities financially indifferent to how much energy they sell. 

3. LRAM offers utilities a rate adjustment mechanism to compensate for any losses 
associated directly with energy efficiency programs.  

4. Performance Incentives provide payments to utilities for investing in energy efficiency. 
 
In order to answer the first research question, we analyzed twelve years of energy policy data 
for privately owned utilities, known as Investor Owned Utilities (IOUs), from 2004 through 2015. 
We measured the effect of these policies on the amount of energy consumed per residential 
customer. Our two main regression models controlled for the price of energy, weather, and 
economic development per capita, as well as any unobserved factors that vary between states 
(but are constant across time) or vary across time (but are constant across states). Our results 
can be summarized as follows: 
 

1. Finding 1: We found that when an IOU has an EERS combined with decoupling, the 
presence of both policies are, on average, associated with 9.7 percent lower residential 
electricity consumption per customer. We also found that EERS combined with LRAM is, 
on average, associated with 4.2 percent lower residential electricity consumption per 
customer. We did not, however, find a statistically significant effect on energy 
consumption when an IOU had EERS combined with performance incentives. 

 
2. Finding 2: When we analyzed each policy in isolation, we found that IOUs with 

decoupling are associated with 3.9 percent lower residential electricity consumption per 
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customer. We also found that LRAM policies are, on average, associated with 3.3 
percent lower consumption per customer. Meanwhile, EERS and performance incentives 
failed to meet our threshold for statistical significance at the five percent level. 

 
In order to answer the second research question—and building on our findings that assessed 
policy effectiveness—we then reviewed these policies along the dimensions of political 
feasibility, and the costs to customers and utilities. For political feasibility, we focused our 
research on a stakeholder analysis, drawing from recent examples of opposition toward energy 
efficiency programs. We then proposed several strategies for communicating these policies to 
key stakeholders in order to avoid a potential partisan backlash.  
 
Using both our quantitative and qualitative analysis, we devised a policy alternatives matrix to 
assess our policies holistically. Based on our assessment, we advise that energy efficiency 
advocates consider the following seven recommendations: 
 

1. Prioritize advocacy for a combination of EERS and decoupling policies. 
 

2. Advocate for a combination of EERS and LRAM policies as a second-best option. 
 

3. Support decoupling or LRAM policies as third- and fourth-best options, respectively. 
 

4. Lobby for more accurate utility reporting of energy savings.  
 

5. Consider the political realities of each state and then plan how to message energy 
efficiency policies to key stakeholders. 

 
6. Promote further empirical research on energy efficiency policies. 

 
7. Export U.S. best practices to other countries that are developing their energy efficiency 

frameworks. 
 
We conclude that following these recommendations can ensure that regulators and utilities 
prioritize the most effective and politically feasible energy efficiency solutions. 
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Introduction 

Problem Statement 
 
In the U.S., there is significant heterogeneity across all 50 states in terms of the types of energy 
efficiency policies they have adopted. In this study, we focus on four main types of statewide 
energy efficiency mechanisms targeted at utilities: Energy Efficiency Resource Standards 
(EERS), performance incentives, decoupling, and lost revenue adjustment mechanisms 
(LRAM). Few studies in the academic literature have attempted to investigate the comparative 
effectiveness of these particular policies. There are two main research questions central to this 
Policy Analysis:  
 

1. Which state energy efficiency policies targeted at utilities are most effective at lowering 
energy consumption among residential customers?  

2. How can energy efficiency policy advocates use this analysis to advance energy 
efficiency programs and policies? 

 
This Policy Analysis serves as a guide for research and advocacy organizations working on 
energy efficiency initiatives. These organizations will need to use data-driven analysis to make a 
compelling case to policymakers and other stakeholders about the types of energy efficiency 
policies to maintain or adopt, but will also need to take into account the political feasibility of 
different approaches. This Policy Analysis provides several recommendations on how to 
achieve these twin goals of expanding existing empirical research and how to message energy 
efficiency adoption to core stakeholders across states. Ultimately, gaining a better 
understanding of the policies that lead to the most energy efficient outcomes within the context 
of the domestic U.S. may provide insights on whether these models can be exported globally. 

Scope of Analysis 
 
In consideration of our client’s portfolio of work, we developed a clearly defined scope of 
analysis. Throughout this study, we will focus on investigating:  
 

1. Utility-driven energy efficiency policies at the state level; 
2. Utilities that provide electricity (as opposed to natural gas);   
3. Utilities classified as Investor Owned Utilities (IOUs); and  
4. IOUs that serve residential customers.  

 
Thus, our findings and recommendations for state energy efficiency policies specifically refer to 
this subset of electricity policy: IOUs that provide electricity to residential customers. Below we 
explain these four scope areas in greater detail.  
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First, we focus on the aforementioned utility-driven energy efficiency policies at the state level. 
There are numerous state and federal energy efficiency investments and standards for 
appliances and buildings. Our analysis attempts to control for these policies in order to analyze 
the effect of utility-driven policies. Future analyses could consider examining the effectiveness 
of utility-driven policies in comparison to other initiatives, but this question was beyond the 
scope of our analysis. 
 
Second, our analysis focuses on electricity, not natural gas. In addition to being a source of 
electricity, natural gas is also often used for heating, cooking, and industrial use.1 Many states 
also apply the policies described in this Policy Analysis to utilities providing natural gas for these 
purposes, but we have focused only on electricity. 
 
Third, we focus exclusively on the subset of utilities classified as IOUs. There are three major 
types of utilities: Investor Owned Utilities (IOUs), Municipally-Owned utilities (“munis”), and 
Cooperative Utilities (“co-ops”). This decision was based primarily on a concern that IOUs differ 
in key ways from munis and co-ops and therefore comparing the three could be problematic 
from a methodological perspective given their varying incentives. As evident in the name, IOUs 
are owned by shareholders or investors.2 Munis, on the other hand, are owned by a local 
government body and co-ops are owned by their customers.3 Thus, IOUs are motivated to 
maximize the return on investment for their shareholders, while munis and co-ops would like to 
optimize benefits for their customers, primarily through providing them the lowest rates possible.  
 
Due to these differences, IOUs, munis, and co-ops are often regulated differently at both the 
state and federal level.4 In addition, several of the policies we examined only applied to IOUs in 
certain states, so a regression that analyzed all types of utilities would have to control for these 
discrepancies. Finally, as of 2015, IOUs cover about 62 percent of the residential load and 68 
percent of residential customers in the U.S.; therefore, our analysis allows us to capture policy 
impacts on around two-thirds of the residential electricity market.5 
 
Fourth, we focus only on residential consumption. This was primarily due to the needs of our 
client and the differences between residential customers and industrial, commercial, and 
transportation customers. For example, several states have opt-out provisions from energy 
efficiency programs for large industrial and commercial customers, which would introduce 
added complexity and inhibit cross-state comparisons.6 

                                                
1 “Uses of Natural Gas,” Union of Concerned Scientists, accessed March 2, 2017, http://www.ucsusa.org/clean-
energy/coal-and-other-fossil-fuels/uses-of-natural-gas#.WNVKURLyvVo. 
2 “Differences Between Publicly and Investor-Owned Utilities,” California Energy Commission, accessed March 2, 
2017, http://www.energy.ca.gov/pou_reporting/background/difference_pou_iou.html.  
3 Draba, Roman. “Energy Utilities by Ownership Type,” Wisconsin Public Utility Institute, accessed March 2, 2017,  
 http://wpui.wisc.edu/wp-uploads/2011/10/IOUs-Munis-Coops-No-notes-2011.pdf.  
4 Bull, Mike. “Regulation of Energy Utilities in Minnesota,” Research Department of the Minnesota House of 
Representatives, October 2002, accessed March 2, 2017, http://www.house.leg.state.mn.us/hrd/pubs/ss/ssegutil.pdf.  
5 Authors’ calculations based on EIA-861 data. 
6 “Self Direct and Opt-Out Programs,” American Council for an Energy-Efficient Economy (ACEEE), Last updated: 
July 2016, accessed March 2, 2017, http://database.aceee.org/state/self-direct. 
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Background 
 
As mentioned, there is significant heterogeneity in the U.S. in the types of energy efficiency 
programs offered across states. A key driver of this diversity is the decentralized nature of 
federalism, whereby states have a large amount of discretion in both regulating utilities and 
crafting energy efficiency policies. In this section, we provide background on the benefits 
associated with energy efficiency, the incentives that drive utilities, the four policies analyzed in 
this study, and the academic literature surrounding utility-based energy efficiency policies. 

The benefits of energy efficiency 
 
Energy efficiency can be a cost-effective way to provide significant public benefits. For example, 
previous studies found that saving a megawatt-hour of electricity is generally less expensive 
than producing a megawatt-hour from any energy source, making it the cheapest way to reduce 
greenhouse gas emissions.7 Moreover, the benefits of increased energy efficiency go beyond 
reductions in greenhouse gas emissions and pollution. Other benefits of the so-called “hidden 
fuel” of energy efficiency can include strengthening energy security, creating jobs, and helping 
consumers save money on utility expenses.8  
 
Despite the benefits of energy efficiency, the so-called “rebound effect” can dampen impacts in 
reducing energy usage. The rebound effect occurs when an increase in energy efficiency elicits 
a behavioral response by the market or consumer that leads to more consumption than the 
policy initially forecast. This rebound has the ability to counteract some or even all of the 
intended effect of the policy, and, in rare cases, can backfire by increasing consumption.9 A 
common example of this phenomenon is how a driver who buys a more fuel-efficient vehicle 
may be inclined to drive more than they would have with their older car due to the lower cost per 
mile of driving.  

Why would a utility want to sell less electricity?  
 
As natural monopolies, electric utilities have traditionally been regulated in order to avoid abuse 
of their market power to extract excess revenue from energy consumers (or “ratepayers”). In the 
U.S., state regulators generally allow utilities to earn a regulated rate of return on investments in 
capital infrastructure, such as generation, transmission, and distribution. Utilities have a natural 
                                                
7 Molina, Maggie. “The Best Value for America’s Energy Dollar: A National Review of the Cost of Utility Energy 
Efficiency Programs.” American Council for an Energy Efficient Economy (ACEEE), March 25, 2014, accessed March 
4 2017, http://aceee.org/research-report/u1402; Hoffman et al. “Trends in the Program Administrator Cost of Saving 
Electricity for Utility Customer-Funded Energy Efficiency Programs.” Lawrence Berkeley National Laboratory (LBNL). 
January 2017, accessed March 4, 2017, https://emp.lbl.gov/publications/trends-program-administrator-cost. 
8 “Capturing the Multiple Benefits of Energy Efficiency.” International Energy Agency (IEA). 2014. p. 18. 
https://www.iea.org/publications/freepublications/publication/Captur_the_MultiplBenef_ofEnergyEficiency.pdf.  
9 Gillingham, Kenneth et al. “The Rebound Effect and Energy Efficiency Policy,” Resources for the Future, November 
2014, p. 2, http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-DP-14-39.pdf. 
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incentive to build more infrastructure in order to earn greater return on a larger capital base, and 
a larger capital base is often the result of increasing customer demand.  
 
Regulators engage in a ratemaking process with utilities, and calibrate rates based on 
retrospective or prospective customer demand determined during a “test year”. If load deviates 
from the forecasts in the rate case—for example, if customers use less energy than expected—
then utility revenue will deviate from requirements, which impacts the effective rate of return 
(see Appendix A).10 In effect, these ratemaking techniques generally create a natural incentive 
for the utility to sell more electricity and a natural disincentive to do anything that might cause 
electricity sales to decrease. (There can, however, remain a built-in incentive to reduce peak 
usage if there is not real-time pricing in place, and the cost of obtaining energy at that time 
exceeds the rate for customers.11)  
 
While consumers still have an incentive to buy less energy, in order to spend less on their 
electric bills, there are structural issues that can lead consumers to put forward less attention to 
energy efficiency than would be expected in a perfect market. First, since customers often do 
not pay for the full externalities of energy, such as greenhouse gas emissions, they do not have 
as strong of an incentive to reduce energy usage.12 Second, there can be a split incentive 
problem: a landlord or builder may pay the upfront cost of buildings and appliances, while the 
tenant or buyer may have to foot the bill if a cheaper but less energy efficient model was 
chosen.13 Third, in addition to these structural issues, there can be behavioral barriers to energy 
adoption such as over-discounting future savings that leads consumers to avoid investing in a 
more expensive energy efficient appliance even if it will yield significantly more long-term 
benefits.1415  
 
To counteract the utility’s incentive to sell more electricity and consumers’ undervaluation of 
energy efficiency, there are several different policies that certain states have adopted to 
encourage utilities to invest in energy efficiency. 
 

                                                
10 Nowak, Seth et al. “Beyond Carrots for Utilities: A National Review of Performance Incentives for Energy 
Efficiency,” American Council for an Energy Efficient Economy (ACEEE), Report U1504, May 2015, p.3, 
http://aceee.org/sites/default/files/publications/researchreports/u1504.pdf.  
11 Palmer, Karen et al. “Putting a Floor on Energy Savings: Comparing State Energy Efficiency Resource Standards,” 
Resources for the Future, February 2012, p. 23. http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-DP-
12-11.pdf.  
12 Austin, David. “Addressing Market Barriers to Energy Efficiency in Buildings,” Congressional Budget Office, August 
2012, p. 2, 
http://www.cbo.gov/sites/default/files/cbofiles/attachments/AddressingMarketBarriersToEnergyEfficiencyInBuildings_
WorkingPaper_2012-10.pdf.  
13 Supple, Derek et al. “Public Policies Driving Energy Efficiency Worldwide,” Johnson Controls Inc., 2010, p. 2, 
https://www.greentechmedia.com/content/images/sponsored/resource_center/Public_Policies_Driving_Energy_Efficie
ncy_Final.pdf.  
14 Frederiks, Elisha R. et al. “Household energy use: Applying behavioural economics to understand consumer 
decision-making and behavior,” ScienceDirect/Journal of Public Economics, Volume 41, January 2015, p. 1387, 
http://www.sciencedirect.com/science/article/pii/S1364032114007990.  
15 Alcott, Hunt et al. “Energy policy with externalities and internalities,”ScienceDirect, Volume 112, January 2014, 
http://www.sciencedirect.com/science/article/pii/S004727271400005X.  
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Four Utility-Driven Energy Efficiency Policies 
 
Below we explain the underlying mechanisms behind the four key policies assessed in this 
Policy Analysis: (i) Energy Efficiency Resource Standards (EERS), (ii) decoupling, (iii) Lost 
Revenue Adjustment Mechanism (LRAM), and (iv) performance incentives. Appendix B includes 
a summary of these four policies by the percent of IOUs covered in a state. 
 

(i) Energy Efficiency Resource Standards (EERS) 
 
As of 2015, twenty-four states had Energy Efficiency Resource Standards (EERS) that set 
energy reduction targets for utilities over a certain period of time to encourage more efficient use 
of energy (see Appendix C).16  
 
A 2012 report by Palmer et al. notes that states usually measure energy efficiency compliance 
by “verifying installations and using engineering methods to assign savings instead of a true 
empirically based comparison of energy use before and after a measure has been installed.”17 
In other words, if a state sets a target in 2010 of one percent energy reduction by 2011, it is not 
measuring whether sales in 2011 are actually lower than sales in 2010. Instead, the utility 
reports estimated savings based on the amount of energy efficient appliances it expects were 
installed as a result of rebates and other incentives for energy efficient appliances,18 as well as 
any expected savings from behavioral interventions such as Opower’s.19 So if a utility had 100 
MWh of sales in 2010, then a one percent target for the next year would ask the utility to show 
investments that reduce energy usage by 1 MWh. In the next year, the utility could not use its 
investments from the prior year to meet its target, but instead would have to show new 
investments that would again add up to 1 MWh of expected savings.  
 
Designing the policy based on expected rather than actual energy reductions is rooted in 
concerns that factors outside of the utility’s control could either lead it to meet a true energy 
reduction target or fail to meet the target. Such factors could include weather, changes in the 
population living in the utility’s service territory, or changes in the economic conditions of the 

                                                
16 We only included states that have EERS by ACEEE standards. ACEEE excludes some states such as Virginia and 
New Jersey that have set a target but have neither tasked the utility with responsibility for meeting the target nor 
required it to work with the public utilities commission to develop a framework for meeting the target. ACEEE also 
excludes a few states such as Florida for having targets that it considers so low as to be negligible. Hawaii is included 
in this count, but not analyzed in our study. Delaware and New Hampshire have pending policies that are not 
included above. “EERS Policy Brief: State Energy Efficiency Resource Standards (EERS) January 2017,” ACEEE, p. 
1, accessed February 3, 2017, http://aceee.org/sites/default/files/state-eers-0117.pdf.   
17 Palmer, Karen et al. RFF, p. 29. http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-DP-12-11.pdf. 
18 “Energy Efficiency Resource Standards: In Practice,” ACEEE, p.1, accessed January 15, 2017,  
 http://aceee.org/sites/default/files/pdf/fact-sheet/EERSInPractice_basic.pdf.  
19 Opower’s interventions were shown to have measurable and cost-effective results in an independent study. See 
Alcott, Hunt et al. “Social norms and energy conservation,”ScienceDirect, Volume 95, March 
2011, http://www.sciencedirect.com/science/article/pii/S0047272711000478. 
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area. 
 
States often use “carrots” or “sticks” as accountability mechanisms for utilities to meet EERS 
targets. Most commonly, states opt for “carrots” through performance incentives (i.e. a bonus for 
meeting or exceeding the EERS target), but at least four states had “sticks” or monetary 
penalties in place as of 2014 (see Appendix D).20 Meanwhile, Vermont is unique, in that it is the 
only state with a hybrid policy of performance incentives and penalties as of 2013.21 A 2014 
Climate Policy Initiative report noted, “it does not appear that any state has ever actually levied 
a penalty on a utility for not meeting energy efficiency targets”. 22 Nevertheless, even in the 
absence of a penalty or incentive, utilities are still incented to comply with EERS. This is 
because, from a game theory perspective, utilities engage in a “repeated game” with regulators 
with their revenues, rates and other decisions subject to regular regulatory review, and 
noncompliance could ultimately harm this relationship in the long-term.23 
 
Another important consideration when analyzing EERS policies within and across states is that 
EERS vary in stringency across three main dimensions. They are as follows: 
 

I. EERS vary in their treatment of different customer types (e.g. residential, 
commercial and industrial consumers). For example, 14 states allow opt-outs from 
EERS for industrial customers.24 

II. EERS do not always apply to every electric utility within a state. Some states have 
adopted EERS that only apply to IOUs, but not co-ops or munis. In Arkansas, for 
example, only IOUs are obligated to meet the EERS. Other states have adopted EERS 
policies that exempt smaller utilities by only applying the standards to utilities serving 
above a certain threshold of customers. In Illinois, for example, only utilities serving over 
10,000 customers are subject to the EERS.25 Thus, there is not only variation across 
states in EERS, there is some variation within states in terms of the percent of IOUs that 
are covered by EERS (see Appendix B).  

III. EERS targets vary across states. The targets for standards are often ramped up over 
time. For instance, Arizona implemented EERS in 2011 with a target of 1.25 percent, but 

                                                
20 Downs, Annie et al. “Energy Efficiency Resource Standards: A New Progress Report on State Experience,” 
ACEEE, Report Number U1403, April 2014, p. V, 
http://aceee.org/sites/default/files/publications/researchreports/u1403.pdf.  
21 Palmer, Karen et al. RFF, p. 22. http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-DP-12-11.pdf. 
22 Chandrashekeran, Sangeetha et al. “Raising the Stakes for Energy Efficiency: California’s Risk/Reward Incentive 
Mechanism,” Climate Policy Initiative, January 2014, p. 16, https://climatepolicyinitiative.org/wp-
content/uploads/2014/01/Raising-the-Stakes-for-Energy-Efficiency-Californias-Risk-Reward-Incentive-
Mechanism.pdf.  
23 Palmer, Karen et al. RFF, p. 22. http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-DP-12-11.pdf. 
24 About half of the states with EERS  (14 states) have an opt-out measure for industrial customers according to a 
Pittsburgh Post-Gazette report. Moore, Daniel. “State's largest customers ask to do energy efficiency on their own,” 
Pittsburgh Post Gazette, November 14, 2015, http://powersource.post-gazette.com/powersource/policy-
powersource/2015/11/24/State-s-largest-customers-ask-to-do-energy-efficiency-on-their-own/stories/201511170001.   
Additional details on opt-outs provided by ACEEE. “Self Direct and Opt-Out Programs,” ACEEE, July 2016, 
http://database.aceee.org/state/self-direct.  
25 “EERS Policy Brief: State Energy Efficiency Resource Standards (EERS) January 2017,” ACEEE, p. 1. accessed 
February 3, 2017, http://aceee.org/sites/default/files/state-eers-0117.pdf.  
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planned to ramp this target up to 2.5 percent between 2016 and 2020. In contrast, Illinois 
set its EERS in 2008 at 0.2 percent, ramping it up to 2 percent in 2015. Our analysis of 
American Council for an Energy-Efficient Economy (ACEEE) data on annual targets can 
be found in Appendix E.  

 
Due to this variation across states, it is difficult to make apples to-apples comparisons 
between the targets of various state targets for three reasons. First, regulators set the 
baseline for each year differently. Some states also use a preset baseline, while others 
use a rolling baseline. Second, a few states, such as North Carolina, currently have or 
have had joint renewable and energy efficiency standards. For example, a 2007 North 
Carolina law required renewable generation or energy savings of 6 percent by 2015. 
Third, some states may have the same targets, but one may have been expected to 
reduce their electricity usage more than another in the counterfactual situation where no 
EERS existed. Thus, some states may be able to tackle low-hanging fruit to reduce 
energy, while others will have to spend more to achieve incremental improvements.  

 

(ii) Decoupling 
 
As of 2015, eight states in the contiguous U.S. offered decoupling (see Appendix F), a revenue 
adjustment mechanism that implements price adjustments in an attempt to make utilities 
financially indifferent to how much energy they sell. In effect, state regulators “decouple” utility 
sales from revenues to overcome utilities’ economic disincentive to reduce energy sales, which 
in turn can make utilities less resistant to energy efficiency policies.26 
 
In this Policy Analysis, when we use the term decoupling, we refer to full decoupling, which 
makes utilities indifferent to any variations in how much energy they sell, regardless of whether 
it is due to changes in weather, economic conditions, or efficiency measures.27 The revenue 
adjustment mechanism used varies across states, but a common method is to set rates by an 
allowed revenue per customer, rather than setting rates by units sold.28 Under this method, the 
regulator sets an amount of allowed revenue per customer and then makes price adjustments 
based on whether the utility sold more or less energy than expected (for an illustrative example 
of how this works, see Appendix G). A “revenue per customer” model can also be combined 
with other automatic adjustments to allow for changes in circumstances between rate cases.29 
 
When forming decoupling policies, regulators often distinguish between residential customers 

                                                
26 “Decoupling Utility Profits from Sales,” ACEEE, accessed March 1, 2017, http://aceee.org/topics/decoupling-utility-
profits-sales.  
27 Migden-Ostrander, Janine and Rich Sedano. “Decoupling Design: Customizing Revenue Regulation to Your 
State’s Priorities,” Regulatory Assistance Project (RAP), 2016, p. 39. Available at: 
http://www.raponline.org/knowledge-center/decoupling- design-customizing-revenue-regulation-state-priorities.  
28 “Decoupling Utility Profits from Sales,” ACEEE, accessed March 1, 2017, http://aceee.org/topics/decoupling-utility-
profits-sales.  
29 Ibid. 
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and other customer classes. For example, regulators usually exclude large industrial customers, 
primarily to reduce excessive rate volatility. A report by the Regulatory Assistance Project 
explains that in areas “where there are only a few users in a given customer class…[decoupling] 
can have too large an effect on other customers in the class due to sales increases or 
decreases by a single large customer.”30 This issue of volatility is less of a concern for 
residential consumers that are more homogenous as a customer group and have considerably 
more dispersed energy usage.31 

(iii) Lost Revenue Adjustment Mechanism (LRAM) 
 
As of 2015, seventeen states in the contiguous U.S. had LRAM policies in place (see Appendix 
H), which offered utilities a rate adjustment mechanism to compensate them for changes in the 
amount of energy they have sold if it is directly attributable to energy efficiency.  
 
Similar to other policies, LRAM attempts to overcome a utility’s traditional disincentive to invest 
in energy efficiency. While functionally similar to full decoupling, LRAM differs in two key ways. 
First, LRAM requires a utility to ultimately estimate energy savings from efficiency programs 
over a specified time period, compared to full decoupling that does not require this calculation.32 
Second, LRAM policies only adjust rates when efficiency-related programs are thought to have 
led to reductions in consumption and do not apply in cases where there is an increase in 
consumption. In contrast, full decoupling would adjust utility revenues regardless of whether the 
utility sold more or less energy than it expected.33 
 
A 2015 report by Gilleo et al. found that there is significant heterogeneity across states in terms 
of the amount states spent on LRAM, which was largely driven by the different eligibility 
standards for recovering money lost on energy efficiency investments. For example, eligibility 
for electric recovery rates ranged from a low of $0.02 per kWh to a high of $0.13 per kWh.34 The 
study also notes that LRAM, in contrast to decoupling, does little to remove utility’s natural 
“throughput incentive” where they are incented to sell more energy to generate higher profits.35 
As noted, this is due to the fact that LRAM only covers reductions and not increases in energy 
consumption. There are inherent tradeoffs associated with LRAM’s design on the dimensions of 
feasibility and effectiveness, which we explore further in this Policy Analysis. 

                                                
30 Migden-Ostrander, Janine and Rich Sedano. “Decoupling Design: Customizing Revenue Regulation to Your 
State’s Priorities,” Regulatory Assistance Project (RAP), 2016, p. 6. Available at: http://www.raponline.org/knowledge-
center/decoupling- design-customizing-revenue-regulation-state-priorities  
31 Ibid, p. 6. 
32 Gilleo, Annie et al. “Valuing Efficiency: A Review of Lost Revenue Adjustment Mechanisms,” ACEEE, Report 
U1503, June 2015, p. v,  http://aceee.org/sites/default/files/publications/researchreports/u1503.pdf. 
33 Ibid, p. 4. 
34 Ibid, p. VI. 
35 Gilleo et al. Valuing Efficiency: A Review of Lost Revenue Adjustment Mechanisms, p. V. 
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(iv) Performance Incentives 
 
As of 2015, twenty-four states in the contiguous U.S. offered performance incentives to utilities 
(see Appendix I), providing them with additional revenue or bonuses for investing in energy 
efficiency. ACEEE classifies performance incentives into four main categories: (1) shared net 
benefits, (2) energy savings-based incentives, (3) multifactor incentives, and (4) rate of return 
incentives.36 These categories can be described as follows (see Appendix J for a state by state 
breakdown):  
 

I. Shared net benefits incentives are based on estimating the dollar valuation of the energy 
savings achieved, and allowing utilities to earn a percentage of the difference between the 
amount they spent and the savings valuation.  

II. Energy savings-based incentives are generally structured like a bonus for meeting or 
exceeding an EERS target.37  

III. Multi-factor incentives either include measures mentioned the first or second category; 
they can also include additional metrics such as job creation or customer service quality.  

IV. Rate of return incentives allow utilities to earn a rate of return on energy efficiency 
investments similar to that of a capital investment.  

 
Due to a lack of disaggregated data over the time period analyzed, we have grouped all types of 
performance incentives into a single dummy variable. In Areas For Further Research, we 
explore areas for improvement. 
 

Literature Review of Utility-Based Energy Efficiency Studies 
 
Our literature review included a broader examination of energy efficiency policies, which are 
cited throughout this paper when relevant. In this section, we focus our discussion on the 
studies that examined these four particular policies to determine where our analysis could 
provide value-add to the existing literature, and the potential issues with the methods some 
states and utilities use to measure savings. 

Previous Research on the Impact of These Policies 
 
The most relevant study we reviewed is a 2015 ACEEE white paper titled Policies Matter: 
Creating a Foundation for an Energy-Efficient Utility of the Future, which found a positive 

                                                
36 Nowak, Seth et al. “Beyond Carrots for Utilities: A National Review of Performance Incentives for Energy 
Efficiency,” ACEEE, Report U1504, May 2015, pp. V-VI, 
http://aceee.org/sites/default/files/publications/researchreports/u1504.pdf.  
37 Palmer, Karen et al. RFF, p. 21. http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-DP-12-11.pdf.  
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correlation between a state having an EERS and achieving greater energy efficiency. Using 
energy efficiency savings as a percent of utility sales, ACEEE found that in 2013, states that set 
such a target had energy efficiency savings of 1.1 percent of sales compared to only 0.3 percent 
for states without such a standard. After accounting for variations in EERS, the study did not 
find any association between performance incentives or LRAM and savings, but did find an 
association between full decoupling and savings.38  
 
While the ACEEE white paper provides useful insights, there are limitations to this study, some 
of which the report authors acknowledge in their call for further research. First, the paper only 
analyzed a single year of data, giving rise to concerns that there may have been factors unique 
to 2013 influencing the findings or that states that implemented policies differed in consumption 
before policy implementation. Second, the paper did not control for factors, such as energy 
consumer habits, weather, population, or GDP that may have varied between states that 
implemented EERS. Third, the study used self-reported energy efficiency gains from utilities as 
its dependent variable, which can be problematic for reasons we explain further in our 
Methodology section. 
 
Given these methodological limitations, it is not clear if there is a causal link between these 
programs and energy efficiency. Furthermore, the Policies Matter study examined whether a 
state had implemented these policies for some of the utilities that operate within its borders, and 
compared these policies to overall state energy efficiency reporting. However, many state 
policies only apply to several utilities operating within a state. Therefore, using an aggregated, 
binary measurement of energy efficiency policy adoption at the state level introduces noise into 
an analysis. 
 
Another study by Fresh Energy and the Natural Resources Defense Council (NRDC) found that 
five utilities that implemented decoupling had an increase in energy efficiency spending 
following decoupling.39 However, this study is also limited in its scope because it covers only 
five utilities. Moreover, it uses energy efficiency spending as the outcome variable rather than 
the desired outcome of reduced energy usage (see Methodology for more details). Finally, the 
study does not compare these five utilities to other utilities that did not have decoupling and may 
have also increased energy efficiency spending from 2000 through 2014. Moreover, it does not 
consider national-level changes that are impacting energy efficiency spending during this time 
period. For example, the American Recovery and Reinvestment Act of 2009 (ARRA) provided 
about $20 billion40 in energy efficiency programs, including $3.1 billion for the State Energy 
Program, which included funds for expanding utility energy efficiency programs.41 

                                                
38 Molina, Maggie et al. “Policies Matter: Creating a Foundation for an Energy-Efficient Utility of the Future,” ACEEE, 
June 2015, p. 13, http://aceee.org/sites/default/files/policies-matter.pdf.  
39 Nissen, Will. “Research shows utilities save even more with decoupling,” Fresh Energy, April 8, 2016, http://fresh-
energy.org/2016/04/08/research-shows-utilities-with-decoupling-policies-conserve-more-energy/.  
40 Aldy, Joseph E. “A Preliminary Assessment of the American Recovery and Reinvestment Act’s Clean Energy 
Package,” Review of Environmental Economics and Policy, p. 7, 
http://scholar.harvard.edu/files/jaldy/files/preliminaryreviewofrecovery.pdf.   
41 “Weatherization and Intergovernmental Program,” U.S. Department of Energy, June 2010, p. 1. 
https://energy.gov/sites/prod/files/2014/01/f7/48100_weather_sep_fsr3_0.pdf.  
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Our Policy Analysis attempts to build on these prior studies by analyzing energy efficiency 
policies at the utility level over several years, while attempting to control for factors that vary 
across states and over time. 
 
 

Potential Issues with Measuring Energy Savings 
 
As previously noted, states implementing EERS tend to rely on engineering models to estimate 
savings associated with their programs. Evaluations of the impact of energy conservation 
programs after implementation often find that engineering models overestimate the savings 
associated with such programs.42 For instance, a 2015 paper of the largest residential 
weatherization program in the U.S. found that engineering models projected savings 2.5 times 
greater than actual savings.43 If the impact of certain energy efficiency programs is 
overestimated, then utilities may undervalue more cost-effective solutions. This is problematic 
for customers overall who ultimately bear these costs.  
 
There is also a potential for a “free rider” problem if utilities count all consumers who use the 
program as energy saved without accounting for the fact that some of them would have likely 
made energy efficient decisions absent the policy. For instance, appliance rebates are common 
among utility programs to meet EERS.44 A study on the State Energy Efficient Appliance Rebate 
Program (SEEARP), implemented in the U.S. as a part of ARRA, estimated that the number of 
consumers that used SEEARP for a product they would have bought absent the policy actually 
exceeded the amount that switched because of the rebate.45 Another study of residential energy 
efficiency subsidies in Mexico found that “about half of all participants would have adopted the 
energy-efficient technology even with no subsidy whatsoever” and that smaller subsidies could 
have captured most of the effect of much larger subsidies.46 Despite these cautionary examples, 
studies indicate that utilities often fail to adjust for such free riders, thereby leading to 
overestimation of energy savings.47 
 
 

                                                
42 Tostow, Paul L. et al. “What Does a Negawatt Really Cost? Evidence from Utility Conservation Programs,” The 
Energy Journal, Vol. 13, No. 4 (1992), p. 52, http://www.jstor.org.ezp-prod1.hul.harvard.edu/stable/pdf/41322467.pdf.  
43 Fowlie, Meredith et al. “Do Energy Efficiency Investments Deliver? Evidence from the Weatherization Assistance 
Program,” The National Bureau of Economic Research, July 2015. http://www.nber.org/papers/w21331 
44 “Energy Efficiency Resource Standards: In Practice,” ACEEE, p.1, accessed January 15, 2017,  
 http://aceee.org/sites/default/files/pdf/fact-sheet/EERSInPractice_basic.pdf. 
45 Houde, Sebastien and Joseph Aldy. “Belt and Suspenders and More: The Incremental Impact of Energy Efficiency 
Subsidies in the Presence of Existing Policy Instruments,” NBER Working Paper No. 20541, October 2014, p. 3 
http://www.nber.org/papers/w20541. 
46 Boomhower, Judson et al. “A credible approach for measuring inframarginal participation in energy efficiency 
programs,” Journal of Public Economics, Journal 113, April 2014, 
http://www.sciencedirect.com/science/article/pii/S0047272714000589.  
47 Tostow, Paul L. et al. “What Does a Negawatt Really Cost? Evidence from Utility Conservation Programs,” The 
Energy Journal, Vol. 13, No. 4 (1992), p. 52, http://www.jstor.org.ezp-prod1.hul.harvard.edu/stable/pdf/41322467.pdf. 
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Methodology 
 

Overview of Quantitative Analysis 
 
Our quantitative analysis primarily involved running a series of regressions to test for the effect 
of different energy efficiency policies on energy consumption per residential customer between 
2004 and 2015. We ran ordinary least squares (OLS) regressions for our panel data where our 
unit of analysis was disaggregated at the IOU level. In our regressions, we also controlled for 
factors that likely impact energy consumption across states, including the price of energy, 
variation in weather, and levels of economic development.  
 
There were two distinctive features to the types of regressions we ran. The first feature included 
models with interaction effects between policies, and the second feature included controls for 
year and state fixed effects. The rationale behind including both features is as follows: 
 

1. Interaction Effects: Interaction terms allow us to expand our understanding of the 
relationships among the variables in our model. In advocating that decoupling will be 
more effective when paired with a positive incentive such as EERS, the ACEEE 
observes, “while decoupling potentially removes the disincentive to pursue energy 
efficiency, utilities with only decoupling in place still lack a positive incentive for 
efficiency.”48 Similarly, a 2007 Environmental Protection Agency (EPA) report warned 
that performance incentives without targets such as those in an EERS “can reward 
utilities simply for spending, as opposed to realizing savings.”49 In other words, if one 
utility spent money on an energy efficiency initiative known to be less effective in 
reducing consumption, while another spent the same amount on an initiative with data-
driven evidence of reductions, both would be compensated equally. By creating new 
interaction variables, coding whether a state has EERS and Decoupling or LRAM or 
Performance Incentives, we are better equipped to explore the potential layered effects 
of these policies. Put simply, it is possible that the effect of two policies coupled together 
is greater than the sum of its parts. 
 

2. Year and State Fixed-Effects: Year fixed effects controls for factors that may change 
over time but affect states the same way (e.g. a federal energy efficiency policy adopted 
in a given year). State fixed effects control for factors that are the same over time but 
vary across states (e.g. differences across states in their attitudes toward energy 
efficiency as well as differences in other state-level energy efficiency policies present 

                                                
48 Nowak, Seth et al. “Beyond Carrots for Utilities: A National Review of Performance Incentives for Energy 
Efficiency,” ACEEE, Report U1504, May 2015, p. 4, 
http://aceee.org/sites/default/files/publications/researchreports/u1504.pdf. 
49 “Aligning Utility Incentives with Investment in Energy Efficiency,” Environmental Protection Agency, November 
2007, p. 6-12. https://www.epa.gov/sites/production/files/2015-08/documents/incentives.pdf.  
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throughout the time period). Fixed effects allow us to control for any unobserved 
differences between states or across time, reducing the risk of omitted variable bias. In 
controlling for year and state fixed-effects in our preferred models, we ran what is called 
a Difference-in-Difference (DID) test. The objective of a DID test is to mimic a 
randomized control experiment when only observational data is available by creating a 
treatment group (i.e. IOUs that were subject to an energy efficiency policy) and a control 
group (i.e. IOUs that were not). While it is difficult to assert causality in the absence of an 
experiment, this method is among the most rigorous for an observational study that tries 
to study the effect of independent variables (i.e. energy efficiency policies) on a 
dependent variable (i.e. energy consumption) while controlling for extraneous factors.  

 
While our Findings section details the results from our final models, it is worth noting that we 
pursued an iterative approach and created a variety of models in order to test the robustness of 
our results. Below we explore four methodological features of our study: (i) choosing IOUs as 
our unit of analysis, (ii) choosing energy usage as the outcome variable (iii) coding and selecting 
variables for our model, and (iv) providing an explanation about excluded data. 
 

(i) Choosing IOUs as the Units of Analysis 
 
After examining the significant variation within a state in policy types and dates of adoption, we 
determined that the appropriate unit of analysis was not the state, but rather the utility level. This 
is because all four of the policies we assessed varied across utilities within a state. Thus, we 
concluded that using disaggregated data would be more informative than a state-level analysis.   
 
In 2015, there were 195 IOUs operating across the United States. Given the evolving landscape 
of IOUs, we analyzed the 166 IOUs operating in the U.S. from 2004 through 2015 in order to 
allow for cross-year comparisons. We treat an IOU that operates across multiple states as a 
separate IOU in our coding, which is consistent with the methodology used by the U.S. Energy 
Information Administration’s EIA-861 database. For example, the Kansas City Power and Light 
Company is listed as two IOUs—one that provides energy in Kansas and one that provides 
energy in Missouri. We pursued this approach in order to account for differing state energy 
efficiency policies and to control for cross-state differences in our weather and economic output 
explanatory variables. Therefore when we refer to an “IOU” in this paper, we are referring to an 
IOU in a specific state. 
 
In EIA-861 sales data, some sales are classified as “bundled” (i.e. customers received both 
energy and delivery from the same company), while others are classified as “delivery-only” (i.e. 
customers received billing and related delivery services from the company listed, but received 
the energy from a different company) or energy-only (i.e. customers received energy from the 
company listed, but received delivery services from another company).50 Our analysis excludes 

                                                
50 “Annual Electric Power Industry Report,” U.S. Department of Energy, Energy Information Administration Form EIA-
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energy-only sales to avoid double-counting and combines bundled and delivery sales for utilities 
(note that delivery sales were less than 1 percent of IOU sales to residential customers). This 
classification is distinct from electricity regulation in the state: even in deregulated states such 
as Texas, if the same company provided the energy and delivery services, the sale is classified 
as bundled. 
 

(ii) Choosing Energy Usage as the Outcome Variable 
 
There were two alternative ways for us to measure the outcome variable: self-reported energy 
savings or energy efficiency spending. However, as described earlier in “Potential Issues with 
Measuring Energy Savings,” self-reported energy savings may be exaggerated and the EIA-861 
data only go back to 2013. Energy efficiency spending is also an imperfect proxy of the desired 
outcome, as a utility may spend on energy efficiency programs that are ultimately ineffective. 
Therefore, we analyzed actual energy usage per customer, controlling for some of the factors 
outside of utilities’ control such as weather and shifts in the economy. 
 

(iii) Coding and Selecting Variables for our Model 
 
In order to compile a master data set, we cleaned, coded, and merged public and private data 
sets to create an original data set with 1,975 observations across 12 years. Table 1 on page 21 
provides a full description of the variables used in our regressions, including the name, type, 
source, and summary statistics. 
 
We chose megawatt-hour sales per customer as our dependent variable to study in order to 
properly measure reductions in consumption among residential customers. We used the EIA-
861 data to derive our outcome variable by taking residential energy sales by IOU and dividing it 
by the number of customers for that IOU in a given year.51  
 
For each IOU, we coded their policies and the energy consumption of their customers from 
2004 through 2015. We chose this time period due to limitations in the availability of accurate 
policy data before 2004 and because EIA data were unavailable for 2016.  
 
We chose three main control variables to include in our regressions: price per kilowatt-hour, the 
Residential Energy Demand Temperature Index (REDTI), and state gross domestic product 
(GDP) per capita. Below is a description of each variable and why we included them: 
 

● Price per kilowatt-hour. We control for the bundled price per kilowatt-hour (kWh) of 
electricity sold by an IOU, as it is likely a strong predictor of energy consumption across 

                                                                                                                                                       
861, 2007, http://bit.ly/2lMIMZb. 
51 “Electric power sales, revenue, and energy efficiency Form EIA-861 detailed data files,” Energy Information Agency 
(EIA), October 6, 2016, https://www.eia.gov/electricity/data/eia861/.  
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states if we assume any type of price elasticity of demand. While we initially speculated 
that there might be an endogeneity risk in including this as a control variable, we 
ultimately determined that the potential for simultaneous equation bias would be small by 
including this type of variable. We ran two sets of regressions, one including price per 
kWh and one excluding it (see Appendix K for the regression excluding it). 

● Residential Energy Demand Temperature Index (REDTI) is an index ranging from 0 
to 100 developed by the National Climatic Data Center at the National Oceanic and 
Atmospheric Administration (NOAA). REDTI is a summation of population weighted 
heating degree days and cooling degree days in the contiguous U.S.52 We coded IOUs 
for REDTI based on the state that the IOU was operating within (IOUs operating in 
several states were coded as separate entities for each state) and the year of the 
observation in order to control for variation in weather across states and time. 

● State Gross Domestic Product (GDP) per Capita. We collected GDP data by state 
from the U.S. Department of Commerce’s Bureau of Economic Analysis (BEA).53 We 
then collected population data from U.S. Census Bureau’s Population Division to 
normalize the data.54 IOUs were coded based on the state and year of operation. 
Economic activity is important to control for, as it is likely associated with energy usage 
rates across states and time.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
52 “Residential Energy Demand Temperature Index (REDTI),” National Oceanic and Atmospheric Administration 
(NOAA), accessed January 25, 2017, https://www.ncdc.noaa.gov/societal-impacts/redti/overview.  
53 “Gross Domestic Product by State,” Bureau of Economic Analysis, accessed January 25, 2017, 
https://www.bea.gov/newsreleases/regional/gdp_state/qgsp_newsrelease.htm.  
54 “Population and Housing Unit Estimates,” U.S. Census Bureau, accessed January 25, 2017, 
http://www.census.gov/programs-surveys/popest.html.  
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Table 1. Variable Name, Type, and Summary Statistics 

  Variable Name Type Source 

Summary Statistics 
for IOUs studied 
across  2004-2015 

Dependent 
Variable 

Megawatt-hour 
sales per 
customer 

Continuous  U.S. Energy 
Information 
Administration (EIA)  

Median: 11.04 
Mean: 10.95 
Min – Max: 2 – 31.80 

Independent 
Variables 

EERS Dummy  
(i.e. 0 or 1) 

The American Council 
for an Energy-Efficient 
Economy (ACEEE) – 
See Appendix L 

See Appendix B 

Decoupling Dummy Various sources – See 
Appendix M 

See Appendix B 

LRAM Dummy Various sources – See 
Appendix M 

See Appendix B 

Performance 
Incentives 

Dummy The American Council 
for an Energy-Efficient 
Economy (ACEEE) – 
See Appendix N 

See Appendix B 

Control 
Variables 

Price per 
kilowatt-hour 
(kWh) 

Continuous U.S. Energy 
Information 
Administration (EIA)  

Median: $0.10/kWh 
Mean: $0.11/kWh 
Min – Max: $0.01 – 
0.29/kWh 

State Gross 
Domestic 
Product (GDP) 
per Capita 

Continuous U.S. Department of 
Commerce’s Bureau 
of Economic Analysis 
(BEA) & U.S. Census 
Bureau Population 
Estimates 

Median: $45,468 
Mean: $46,858 
Min – Max: $25,734 – 
$80,156 

Residential 
Energy Demand 
Temperature 
Index (REDTI) 

Discrete National Oceanic and 
Atmospheric 
Administration (NOAA) 

Median: 39 
Mean: 39.5 
Min – Max: 0 – 100  

 

(iv) A Note on Excluded Data 
 
We excluded Hawaii and Alaska from our analysis as these isolated systems have unique 
energy demand circumstances and also are not included in our REDTI measure. We also 
excluded the District of Columbia given that it did not have REDTI data. Finally, we excluded a 
limited subset of IOUs, which tended to be smaller in terms of number of customers served (see 
Appendix M for additional information).  
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Findings 

Data Findings 
 
Our study expanded on previous research by analyzing more than a decade of available data 
on energy efficiency from 2004 through 2015. Each of our models is based on panel (or 
longitudinal) data that involves observations over time. Previous studies were limited by only 
analyzing one year in energy use, which makes it difficult to determine the effectiveness of IOUs 
with efficiency policies in place. For instance, one short-term explanation could be that IOUs 
with energy efficiency policies are located in areas where consumers already prioritize energy 
efficiency. Ultimately, by analyzing data across several years, we attempted to control for some 
of these inherent biases and limitations that impact empirical studies. 
 
In order to test the robustness of our findings, we ran several iterative models in order to 
account for potential interaction effects between policies, and to control for differences over time 
and across states. Our regressions use the ordinary least squares (OLS) method, which 
estimates linear relationships by creating a line of best fit. The line of best fit is based on 
calculating the distance between every observation and line, squaring the observations, and 
then summing these together.  
 
Below we detail the two main findings from the most rigorous models featured in our regression 
tables (see Models 4 and 5 in Appendix O). 
 
Finding 1: Combined EERS and decoupling policies are associated with 10 percent lower 
residential electricity consumption, over two times that of combined EERS and LRAM 
policies. 
 
Our preferred model looked at interaction effects between policies using state and year fixed 
effects. Given that this model was our most stringent in its controls, and predicted 74 percent of 
the variation in electricity consumption across IOUs, we conclude that its findings merit primary 
consideration. Our two main findings are as follows: 
 

1. IOUs with an EERS and decoupling were, on average, associated with 9.7 percent 
lower residential electricity consumption per customer. When we ran a joint 
statistical test for both variables, this finding was statistically significant at the one 
percent level. In other words, we found that energy usage in IOUs affected by both of 
these policies was substantially lower than in states that without these policies over this 
time period. 

 
2. IOUs with an EERS and LRAM were, on average, associated with 4.2 percent lower 

residential electricity consumption per customer. When we ran a joint statistical test 
for both variables, this finding was also statistically significant at the one percent level. 
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This effect for EERS and LRAM was about half of the effect found for EERS and 
decoupling. 

 
Finding 2: In isolation, having either decoupling or LRAM policies in place is associated 
with 4 and 3 percent lower residential energy consumption, respectively. 
 
Our second model included the same controls as the first model, but did not include interaction 
effects in order to study particular policies in isolation. Our three main findings are as follows: 
 

1. IOUs with decoupling were associated with 3.9 percent lower residential electricity 
consumption per customer. Our finding for decoupling in isolation has about one-third 
of the joint effect of combined decoupling and EERS 
  

2. IOUs with LRAM were associated with 3.3 percent lower residential electricity 
consumption per customer. Our finding for LRAM represents about three-quarters of 
the joint effect between EERS and LRAM in the first model. 

 
3. IOUs with EERS or performance incentives were associated with 2.1 and 1.8 

percent lower energy consumption, respectively. However, both policies failed to 
meet our 5 percent threshold for statistical significance (EERS was, however, statistically 
significant at the 10 percent level). 

 
Ultimately, both sets of findings warrant further consideration from energy efficiency advocates 
and policymakers. Next, we next explore several hypotheses about our key findings.   

Hypotheses for Findings 
 
Our findings are consistent with several hypotheses put forth in the academic literature.  For 
example, we found that EERS paired with decoupling was associated with significantly more 
energy efficiency than decoupling on its own. This aligns with the views of certain experts who 
have written that decoupling is expected to remove the disincentive for energy efficiency 
investments, but does not provide the positive incentive for energy efficiency investments that 
an EERS (particularly one with a strong financial incentive) might have.55 
 
We also found that EERS paired with LRAM was associated with lower energy consumption, 
but had less than half the effect of EERS paired with decoupling. One explanation for this 
finding may be that LRAM, in contrast to decoupling, does not remove the “throughput incentive” 
whereby a utility sells more energy to consumers. Thus, it is plausible that some of the reduction 
in energy consumption associated with the LRAM policy is partly offset by higher consumption 
through additional energy sales. 

                                                
55 “Aligning Utility Incentives with Investment in Energy Efficiency,” Environmental Protection Agency, November 
2007, p. 6-12. https://www.epa.gov/sites/production/files/2015-08/documents/incentives.pdf. 
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Finally, we found that performance incentives across both models did not have a statistically 
significant on energy consumption. Some experts in the academic literature noted that 
performance incentives without EERS could incentivize spending on energy efficiency, but were 
not actually tied to lower energy consumption outcomes. Given that our findings indicate that 
there was no effect even when performance incentive were coupled with EERS, this merits 
further exploration.  
 

Pre-Trends 
 

Data limitations hindered our ability to examine the period before any states implemented EERS 
(see Appendix P for an overview of policy enactment years). Nevertheless, since most EERS 
were implemented during the time period our study examined, we were able to approximate 
certain pre-trends. 56 The chart below illustrates that IOUs with EERS began the time period with 
lower residential energy consumption compared to IOUs without EERS. However, given that 
there are relatively parallel trends prior to the implementation of most EERS policies, this 
enhances the credibility of testing the policy’s effect after implementation.57 As decoupling and 
performance incentives had a greater variety within states and among enactment dates, data 
limitations inhibited our analysis pre-trends for these policies (see Appendix Q, R, and S). 
 

 

                                                
56 Note that the graph above compares the 19 states that enacted EERS in 2007 or later to the 23 states in the 
contiguous U.S. that never enacted EERS during the time period we studied.  
57 Harper, Sam and Arijit Nandi. “Application of Natural Experiments to Evaluate and Answer Social and Development 
Questions,” November 11, 2016, p. 44, 
https://static1.squarespace.com/static/51656650e4b0469961824a25/t/582c4f941b631bf880595702/1479299023800/I
FMR-Natural-Experiments-2016.pdf.  
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A Note On Asserting Causality 
 
Given that we did not run a randomized control trial, there is an open question as to whether we 
can assert that there is a causal relationship between energy efficiency policies and their effects 
on energy consumption.  
 
With our model that controls for state and year fixed effects (a difference-in-difference estimate), 
the main uncontrolled for bias would be factors that differ across states and across time. For 
example, it could be that as a state’s demand for energy decreases, its IOUs begin to ask for 
decoupling. There could also be spillover effects that are dampening the measured effect of 
these policies, such as IOUs that operate in several states implementing energy efficiency 
measures across its territory due to policies in one of its jurisdictions. 
 
Thus, a key question that warrants additional follow up research is: why are these energy 
efficiency policies put in place? The more likely that policy implementation is random, the more 
we are able to assert causality in our model. However, if states are motivated by particular 
reasons, such as a policymakers believing that there are low hanging energy efficiency 
opportunities, the less likely we can make causal arguments.  
 
Next, we discuss how further research could attempt to address these concerns and enhance 
the robustness of our findings. 

Areas for Further Research 
 
A first opportunity for the further research could go beyond the IOU level and explore 
differences across IOUs, munis, and co-ops. For example, one could examine states that only 
apply EERS to IOUs, and then compare IOU outcomes to muni and co-op outcomes within the 
state. Such a method would have to control for the fact that IOUs have different motivations 
from munis or co-ops, but could nevertheless help policymakers think more about these policies 
across utility types. 
 
A second opportunity for further analysis could look at whether the effect of these policies grows 
over time. It may be, for example, that the policy is more effective over time as energy efficiency 
investments are made, but then levels off as low hanging fruit is captured. Ultimately, this type 
of analysis would need to treat the first year of a policy as a separate variable from the second 
year of a policy. 
 
A third opportunity for further analysis could examine utilities that operate across states. This 
could help look at whether a policy implemented in one state led to a difference in consumption 
compared to a neighboring area served by the same company. For examples, there could be 
spillover effects that lead a utility covered by a policy in one state to implement programs that 
eliminate energy waste in all states. If there are spillover effects, this could understate the 
overall effect of policies in our analysis, as utilities in areas without these policies would be 
decreasing consumption alongside utilities in areas with policies. 
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A fourth opportunity for further analysis could break out the effect of the various types of 
performance incentives, given that the four types vary greatly in terms of their design and 
generosity. In particular, separating out performance incentives tied to an EERS would help 
distinguish between the effect of an EERS and the effect of a separate performance incentive 
unrelated to the EERS. 
 
Finally, further research could extend the time frame of this analysis, provided that there is an 
accurate resolution of the data quality issues we identified. This would be useful in conducting a 
more robust study of pre-trends in order to establish whether or not energy consumption across 
states with and without these policies was parallel prior to enactment. 
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Strategies for Promoting Energy Efficiency 
 

Political Feasibility 
 
After analyzing the effectiveness of these policies at reducing residential energy usage, we 
looked at the political feasibility of implementing them across states. We use the principles of 
political feasibility outlined by Eugene Bardach in his framework for policy analysis, focusing 
particularly on gauging the level of political acceptability (i.e. whether the policy has too little 
support and/or too much opposition).58 Taking into account this criterion of political acceptability, 
we examined how energy efficiency advocates could convey these findings to stakeholders in 
order to advance their positions. 
 
As a first step, we studied several states where the recent debate over these policies received 
significant press and attention. In particular, we focused on Indiana, the only state that has 
rolled back its EERS and, to date, has not reinstated it. This is in contrast to a state such as 
Ohio, which rolled back its EERS, but later reinstated it. 
 

Indiana EERS Rollback: Understanding Opposition From Stakeholders 
 
When Indiana became the first state to roll back its EERS in 2014, then-Governor Mike Pence 
decided to neither veto nor sign the bill. Governor Pence stated at the time, “I could not sign this 
bill because it does away with a worthwhile energy efficiency program developed by the prior 
administration. I could not veto this bill because doing so would increase the cost of utilities for 
Hoosier ratepayers and make Indiana less competitive by denying relief to large electricity 
consumers, including our state’s manufacturing base.”59 Governor Pence’s inaction during the 
prescribed period for signature, in effect, resulted in the repeal bill becoming law. 
 
ACEEE notes that elements of the Indiana rollback were unique to the state; particularly, the 
resentment from a legislature that felt they were not consulted enough by the regulatory 
commission.60 This suggests that when promoting EERS at the regulatory level, energy 
efficiency proponents should consider involving all stakeholders in the process. However, 
ACEEE also notes that opposition from industrial companies is common across states, as is the 
idea from some conservative legislators that any “mandate” for utility companies is bad policy 
regardless of the fact that utilities are already highly regulated entities. 
 
 
                                                
58 Bardach, Eugene A practical guide for policy analysis: the eightfold path to more effective problem solving. 
Chatham House Publishers, Seven Bridges Press. (2000). p. 34. 
59 Finnigan, John. “Indiana Governor’s Inaction Results in First Rollback of Energy Efficiency Standards in the 
Nation,” Environmental Defense Fund, April 15, 2014, accessed February 16, 2017, 
http://blogs.edf.org/energyexchange/2014/04/15/indiana-governors-inaction-results-in-first-rollback-of-energy-
efficiency-standards-in-the-nation/.  
60 Kushler, Martin. “Indiana Businesses Support Energy Efficiency. So Why is the Legislature Trying to Gut the 
State’s Programs?” ACEEE, March 12, 2014, accessed February 16, 2017, http://aceee.org/blog/2014/03/indiana-
businesses-support-energy-eff.  
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Lesson: Decoupling May Prevent Utility Opposition to EERS 
 
One key lesson from Indiana may be that decoupling can be a useful tool to prevent a political 
backlash. Indeed, a study by Palmer et al. noted that the “main benefit of decoupling is probably 
not in its direct economic incentives, but rather that it defuses utility opposition to energy 
efficiency programs.”61 The case of Indiana shows that having decoupling in place may be an 
important political consideration for advancing EERS. Indiana did not have decoupling, but did 
have LRAM for most IOUs. Midwest Energy News reported at the time that utilities were the 
“only parties that would logically have an interest in terminating the program altogether,” and 
that the Indiana Energy Association, a utility consortium, had spoken out in favor of the repeal 
bill.62  
 
In analyzing our data, we found that in most cases utilities receive decoupling after EERS has 
been implemented, indicating that decoupling is not often used as a political tool to lower 
opposition to EERS at the time of passage. Therefore, one idea that warrants further 
consideration is whether states should consider implementing EERS in tandem with decoupling 
to avoid resistance from utilities. 
 

Stakeholder Mapping 
 
Building our analysis of Indiana and other states, we identified six key stakeholder groups 
involved in decision-making process for energy efficiency policies, and mapped their interests 
and positions. The stakeholders include: environmental groups, legislators, regulators, 
ratepayer advocates, utilities, and commercial/industrial sector leaders. As our analysis is 
targeted at providing advice for energy efficiency advocates such as companies promoting 
energy efficiency products, we did not analyze them as a separate group. We outline their key 
interests and typical positions on the energy efficiency policies we investigated in Table 2 on 
page 29. 
 
 
 
 
 
 
 
 
 
 
                                                
61 Palmer, Karen et al. RFF, p. 29. http://www.rff.org/files/sharepoint/WorkImages/Download/RFF-DP-12-11.pdf. 
62 Lyderson, Kari. “Who’s behind the effort to kill Indiana’s efficiency law?” Midwest Energy News, March 17, 2014, 
accessed February 16, 2017, https://midwestenergynews.com/2014/03/17/whos-behind-the-effort-to-kill-indianas-
efficiency-law/comment-page-1/.  
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Table 2. Stakeholder Interests and Current Positions on Energy Efficiency Policies 

Stakeholders Key Interests Typical Position on EE Policies 

Environmental 
Groups 

• Reduce carbon emissions to greatest 
extent possible 

• Support all three policies with no 
clear preference 

Legislators • Deliver maximum benefits and 
minimum costs to constituents, 
including interest groups 

•  Retain ideological consistency 
• Avoid negative press 

• Dependent on statewide 
variation and partisan climate 

Regulators • Concerned about public value of EE as 
well as maintaining reasonable rates 

• Value evidence-based decisions that 
balance the interests of various 
stakeholders 

• Dependent on statewide 
variation and partisan climate 

Ratepayer 
Advocates and 
Low-Income 
Advocates 

• Want to keep costs down for 
ratepayers. Often focused on lowering 
rates rather than bills 

• General protections for residential 
customers 

• Prevent cross-subsidization between 
customers classes, and ensure equity  

• Often raise concerns about 
whether the utility is best entity 
to administer energy efficiency 
programs 

• Prefer to cap costs for energy 
efficiency, program budget, and 
performance incentives63 

Utilities • Want to continue to have stable and 
growing revenue 

• If a utility’s load is increasing, it 
will not support decoupling. 
However, if a utility’s load is 
decreasing, it may favor 
decoupling. Decoupling can also 
help attract investors 

• Performance incentives can 
increase revenue; EERS can be 
perceived as burdensome 

Commercial/ 
Industrial Sector 
Leaders 

• Larger industrial companies may prefer 
to implement “self-directed” energy 
efficiency programs rather than pay into 
a utility-run EE program. Extremely 
sensitive to energy costs to maintain 
economic competitiveness64 

• Smaller companies can benefit  

• Large industrials oppose EERS 
if not allowed to opt-out65 

                                                
63 For example, in Kansas, the local ratepayer advocacy group stated that it “generally favors” energy efficiency, but 
that it was concerned about the costs of the utility-run program outweighing the benefits. See Uhlenhuth, Karen. 
“Ratepayer advocates question cost of Kansas efficiency program” Midwest Energy News, August 12, 2016, 
accessed February 16, 2017, http://midwestenergynews.com/2016/08/12/ratepayer-advocates-question-cost-of-
kansas-efficiency-program/. In California, the state’s ratepayer advocacy group has called for the energy efficiency 
programs to be run by and independent agency instead of the utility. See  Evans, Will. “Energy efficiency programs 
may continue, but controversy remains,” September 30, 2011, accessed January 15, 2017. 
http://californiawatch.org/dailyreport/energy-efficiency-programs-may-continue-controversy-remains-12850.  
64 For example, in Illinois, large commercial and industrial customers cited concerns that the program would benefit 
competitors who had not invested in energy efficiency in asking for an opt-out. See Daniels, Steve. “Guess who gets 
zapped by Springfield's latest energy-efficiency plan,” Crain’s Chicago Business, November 5, 2016, 
http://www.chicagobusiness.com/article/20161105/ISSUE01/311059996/guess-who-gets-zapped-by-springfields-
latest-energy-efficiency-plan.   
65 Moore, Daniel. “State's largest customers ask to do energy efficiency on their own,” Pittsburgh Post Gazette, 
November 14, 2015, http://powersource.post-gazette.com/powersource/policy-powersource/2015/11/24/State-s-
largest-customers-ask-to-do-energy-efficiency-on-their-own/stories/201511170001.      
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Conveying these findings to regulators and policymakers 
 
Based on our mapping of stakeholders, we determined that our regression findings on energy 
savings could be particularly useful when messaging to environmental groups, regulators and 
legislators. In discussing results with these three groups, our findings can be articulated as 
follows: combining an EERS with decoupling could contribute toward significant reductions in 
energy waste.  
 
For the other three stakeholders—utilities, commercial/industrial sector leaders, and 
ratepayers—focusing on the energy savings of these policies as the primary form of messaging 
may not prove to be as compelling. Utilities will be more convinced by a message focused on 
policy certainty. Certain businesses can be recruited as allies by showing them how incentives 
and rebates can shorten the payback period for energy efficiency investments.66 Finally, it is 
important to stress to ratepayer and low-income advocates that energy efficiency provides 
opportunities for ratepayers to save money by participating in the programs and receive lower 
rates by shifting aggregate demand for all customers including non-participants. While ratepayer 
advocates tend to be wary of decoupling because they view it as an opportunity for a utility to 
shift investment risk from shareholders to ratepayers, there are other arguments that they may 
find more alluring. For example, one credible argument would be that decoupling reduces 
utilities’ volatility risk, which, in turn, improves the creditworthiness of utilities and lowers their 
cost of capital.67 Ultimately, some of the lower costs of capital can be passed on to consumers 
through lower rates, creating a win-win for both parties.  
 
We also suggest that energy efficiency advocates could use some of the behavioral insights that 
have been shown to reduce residential consumption in conversations with policymakers. For 
instance, energy efficiency policies can be portrayed as a social norm by emphasizing the 
number of states and customers covered by these policies, rather than the number not covered.  
With EERS enacted or pending in the majority of states as of 2017, this policy can be portrayed 
as a norm that other states are failing to match.68 
 

Avoiding a Partisan Backlash 
 
In light of an emerging conservative backlash toward energy efficiency policies in recent years, 
energy efficiency proponents must successfully frame and message the values of energy 
efficiency in a manner that resonates with anti-regulation legislators.  
 
 
 
 
                                                
66 “Manufacturers Save Big with Utility Industrial Energy-Efficiency Programs,” DGA, May 16, 2016, accessed 
January 10, 2017, http://www.dgardiner.com/manufacturers-save-big-with-utility-industrial-energy-efficiency-
programs/.  
67 Migden-Ostrander, Janine and Rich Sedano. “Decoupling Design: Customizing Revenue Regulation to Your 
State’s Priorities,” Regulatory Assistance Project (RAP), 2016, p. 22. Available at: 
http://www.raponline.org/knowledge-center/decoupling- design-customizing-revenue-regulation-state-priorities. 
68 “EERS Policy Brief: State Energy Efficiency Resource Standards (EERS),” American Council for an Energy 
Efficient Economy (ACEEE), January 2017. Accessed February 16, 2017. http://aceee.org/sites/default/files/state-
eers-0117.pdf 
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Messaging can emphasize that the energy efficiency industry is a large provider of jobs in order 
to garner bipartisan support.69 A December 2016 report found that the energy efficiency industry 
supports 1.9 million jobs in the U.S.70 While it is difficult to attribute these jobs to any single 
policy or group of policies, this message is important in emphasizing that measures that benefit 
the environment can also benefit companies, workers, and the economy. Translating this 
national number to the state and local level will be essential in crafting a winning strategy for 
energy efficiency advocates. For example, in the case of Ohio, where EERS has become 
increasingly politicized, one compelling argument is that energy efficiency supports 78,202 jobs 
in the state, of which over three quarters support small businesses with less than 11 permanent 
employees.71 In cases like these where state-level data are available, the key message to 
legislators would be:  
 

“Energy efficiency creates jobs that stay in communities and can’t be outsourced.” 
 
In addition to jobs, policy advocates need to effectively make the case that energy efficiency 
improves the economic competitiveness of American industry. Therefore, in cases where large 
industrial customers are vocal opponents of the policies being advanced, it will be important to 
highlight other companies who support these policies in order to avoid “anti-business” 
misconceptions. Meanwhile, in the case of smaller industrial businesses, energy efficiency 
advocates can argue that energy efficiency targets help create a more level playing field for 
small companies that do not have the resources to implement the energy efficiency programs 
on their own in the way that large industrial customers often do and use to bolster their 
competitive advantage.72 
 
As a part of our Policy Analysis, we looked at what messaging can be effective based on public 
polling73 and other reports.74 Based on that research, we recommend the following core values-
based messaging: 
 

“Helping Americans avoid wasting energy and save money is a bipartisan value. That is 
why poll after poll shows support for energy efficiency across the political spectrum. 
Utility programs help overcome barriers to adopting energy efficiency in heavily 
regulated power markets.” 

                                                
69 “POLL: Majority of Americans support clean energy development, less likely to vote for candidate who opposes 
renewables,” Conservative Energy Network, November 30, 2016. 
http://www.conservativeenergynetwork.org/poll/national-poll-press-release/ 
70 “Energy Efficiency Jobs in America,” E2, December 2016, p. 4. https://www.e2.org/wp-
content/uploads/2016/12/EnergyEfficiencyJobsInAmerica_FINAL.pdf.  
71 Ibid, p. 10. 
72 Finnigan, John. “Energy Efficiency Saves Billions – That’s Why Ohio Utilities and Big Business Want to Kill It” 
Environmental Defense Fund, May 1, 2014, accessed February 16, 2017,  
http://blogs.edf.org/energyexchange/2014/05/01/energy-efficiency-saves-billions-thats-why-ohio-utilities-and-big-
business-want-to-kill-it/.  
73 For example, eighty-two percent of conservatives in Ohio supported utility-based energy efficiency policies. Also, 
energy efficiency is ranked as very or somewhat important by 90 percent of Trump voters. See Funk, John. “Ohio 
GOP voters support green energy, efficiency programs and customer choice,” Cleveland.com, September 21, 2016, 
accessed February 16, 2017, 
http://www.cleveland.com/business/index.ssf/2016/09/ohio_gop_voters_support_green_1.html;  
“Post-Election National Clean Energy Survey,” Conservative Energy Network/Public Opinion Strategies, November 
2016, p. 32, http://www.conservativeenergynetwork.org/wp-content/uploads/2016/11/Clean-Energy-Survey4.pdf.  
74 Mooney, Chris. “Want to get conservatives to save energy? Stop the environmentalist preaching,” The Washington 
Post, February 12, 2015, accessed January 3, 2017, https://www.washingtonpost.com/news/energy-
environment/wp/2015/02/12/the-best-way-to-get-conservatives-to-save-energy-is-to-stop-the-environmentalist-
preaching/?utm_term=.e987ca0cb1ca 
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Moreover, in communicating with certain regulators and legislators, we also devised a simple 
checklist of “Do’s and Don’ts” of trigger words to use or avoid when discussing energy efficiency 
policies.75,76 For instance, an emphasis on eliminating “waste” is an important messaging frame 
that energy efficiency proponents can use in their advocacy to policymakers. Most recently, 
when Michigan passed comprehensive energy legislation in 2016, it rebranded its old language 
on energy efficiency from “energy optimization” to “energy waste reduction.”77 Ultimately, these 
types of tactics may prove most effective in dampening potential anti-regulatory opposition to 
energy efficiency policies. 
 

 
 
Ultimately, energy efficiency advocates need to supplement data-driven policies with clear and 
consistent messaging tailored to different stakeholders. Pursuing several of the strategies 
outlined above can serve as an initial blueprint for success in building coalitions, convincing 
skeptics, and weakening opponents’ arguments. 
 
 
 

                                                
75 Brader, Valerie J.M. “Making Reducing Energy Waste a Priority (In a Red State),” Midwest Energy Efficiency 
Alliance, February 23, 2017, accessed March 5, 2017,   
 http://www.mwalliance.org/conference/sites/default/files/docs/MES-2017_presentations_Brader.pdf.  
76 Mooney, Chris, “The best way to get conservatives to save energy is to stop the environmentalist preaching,” The 
Washington Post, February 12, 2015. https://www.washingtonpost.com/news/energy-
environment/wp/2015/02/12/the-best-way-to-get-conservatives-to-save-energy-is-to-stop-the-environmentalist-
preaching/?utm_term=.e987ca0cb1ca.  
77 Matheny, Keith, “Reducing waste, increasing capacity critical to Mich.’s energy future,” Detroit Free Press, October 
8, 2016. http://www.freep.com/story/money/business/2016/10/08/reducing-waste-michigan-energy/91623042/. 
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Considering Policy Alternatives 
 
Based on our quantitative analysis as well as our political analysis, we determined that EERS 
paired with decoupling strictly dominated other policy options both in terms of effectiveness in 
reducing energy waste and general political feasibility (see Appendix T). 
 
However, in advocating for energy efficiency policies, it is important to recognize that 
policymakers will consider not just the energy waste reduction achieved and stakeholder 
positions, but also equity concerns and impacts on business. These impacts appear to vary 
widely based on the exact design of various policies and may also have significant regional 
variance. Further analysis of policy designs that can best address these additional concerns 
could help energy efficiency advocates advance effective policies. 
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Recommendations 
 
Based on our Policy Analysis, we suggest that energy efficiency proponents pursue seven main 
approaches to aid their key objective of increasing energy efficiency. They are as follows: 
 

1. Prioritize advocacy to promote a combination of EERS and decoupling. We find 
that EERS when paired with decoupling is associated with, on average, 9.7 percent 
lower energy consumption per customer even when controlling for differences across 
time and states. It was more than twice as effective in lowering consumption than the 
next-best policy of EERS and LRAM. Promoting these policies in tandem may also 
provide political benefits in certain regions and provide an important incentivize for 
utilities to be financially indifferent when reducing the amount of energy they provide. 
 

2. Advocate for a combination of EERS and LRAM as a second-best option. We find 
that having both an EERS and LRAM policy is, on average, associated with 4.2 percent 
lower residential electricity consumption per customer. While the effect is considerably 
lower than the first-best option of EERS and decoupling, it may be more politically 
feasible to initially implement LRAM. One possible option is to adopt LRAM in the short-
term before revisiting decoupling in the medium to longer-term. 

 
3. Push for decoupling or LRAM in isolation. In our empirical analysis, we found that 

promoting decoupling and LRAM adoption could be third and fourth-best alternatives, 
respectively, in reducing energy consumption. While their individual effects were each 
around one-third of EERS and decoupling’s combined effect, their presence is certainly 
more favorable than a status quo that includes neither EERS nor these policies. 

 
4. Advocate for accurate reporting of energy savings. There is evidence to suggest that 

utilities overestimate the impact of certain energy efficiency programs, such as rebates. 
This is problematic both because utilities may undervalue more cost-effective solutions 
and only go after easily attainable targets. Advocates should work with policymakers to 
ensure that verification of utility-reported energy savings takes into account the 
possibility of rebound and free rider effects to avoid overestimating savings. 

 
5. Target messaging of policies to key stakeholders. Energy efficiency proponents 

should communicate the benefits of EERS and other policies to policy makers without 
triggering political buzzwords such as “mandates” that can spark partisan opposition. 
Legislators and industrial customers should be looped in to the process as early as 
possible to avoid backlash.  

 
6. Promote further empirical research on energy efficiency policies. To expand upon 

this study, energy efficiency advocates should pursue additional opportunities to partner 
with trade associations and academic institutions. Establishing a series of rigorous 
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empirical studies that assess the effectiveness of utility-driven energy efficiency policies 
can help inform better data-driven decision-making. 

 
7. Export U.S. best practices to other countries that are developing their energy 

efficiency frameworks. While there are invariably limitations to the external validity of 
this analysis, other countries could learn from this study, as the opportunity to control for 
statewide differences and policy variation in the U.S. is rarely replicable abroad. 

 
Based on our recommendations, we advise that energy efficiency advocates consider 
examining the political environment of states that have EERS but not decoupling in order to 
determine priorities for advocacy (see Appendix U for a map of these states). Moreover, we also 
recommend that advocates consider the political environments of states with neither decoupling 
nor LRAM to determine whether adopting these policies can incentive greater openness to 
energy efficiency (see Appendix U for a map of these states as well). 
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Conclusion 
 
In promoting energy efficiency policies, advocates will need to rely on a variety of tools in their 
toolkit in order to secure legislative wins. Data-driven empirical analyses will serve as a critical 
first step in making a compelling case to policymakers and other stakeholders that investments 
in energy efficiency are effective and should be a key legislative priority. Data alone, however, 
will not be enough. Nor will a one-size-fits-all approach. Advocates will need to develop a 
comprehensive state-by-state strategy that accounts for the political realities on the ground. By 
building coalitions and pursuing effective messaging, proponents can work to stem the tide of 
energy efficiency politicization and find ways to tailor lessons learned from pioneering states to 
late adopters. Ultimately, this Policy Analysis provides several initial recommendations on how 
to achieve the twin goals of expanding on existing empirical research and how to message 
these findings to core stakeholders across states. It is designed to both contribute to the existing 
literature on energy efficiency research, and serve as a useful guide to researchers and 
practitioners alike. 
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Appendix A: Traditional Formulas For Calculating Utility Revenue 
 

Revenue requirement = Expenses + Return + Taxes  
Rate = Revenue requirement / Units sold 
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Appendix B: Policies By States in the Contiguous U.S. (2015)78 
 

State 
Percent of IOUs 
covered by EERS 

Percent of IOUs 
covered by PI 

Percent of IOUs covered 
by LRAM 

Percent of IOUs 
covered by Decoupling 

Alabama 0% 100% 0% 0% 

Arizona 60% 40% 100% 0% 

Arkansas 100% 25% 100% 0% 

California 50% 50% 0% 100% 

Colorado 100% 100% 50% 0% 

Connecticut 100% 50% 50% 50% 

Delaware 0% 0% 0% 0% 

Florida 0% 0% 0% 0% 

Georgia 0% 100% 0% 0% 

Idaho 0% 0% 0% 0% 

Illinois 50% 0% 0% 0% 

Indiana 0% 17% 80% 0% 

Iowa 67% 0% 0% 0% 

Kansas 0% 0% 50% 0% 

Kentucky 0% 25% 100% 0% 

Louisiana 0% 20% 60% 0% 

Maine 100% 0% 0% 0% 

Maryland 100% 0% 0% 50% 

Massachusetts 80% 20% 0% 75% 

Michigan 100% 38% 0% 0% 

Minnesota 100% 20% 20% 20% 

Mississippi 0% 0% 0% 0% 

Missouri 0% 25% 75% 0% 

Montana 0% 0% 100% 0% 

Nevada 100% 100% 100% 0% 
New 
Hampshire 0% 33% 0% 0% 

New Jersey 0% 0% 0% 0% 

New Mexico 100% 100% 0% 0% 

New York 100% 75% 0% 100% 

North Carolina 100% 67% 100% 0% 

North Dakota 0% 0% 0% 0% 

Ohio 0% 0% 100% 0% 

Oklahoma 0% 33% 100% 0% 

Oregon 67% 0% 0% 33% 
                                                
78 Nowak, Seth et al. “Beyond Carrots for Utilities: A National Review of Performance Incentives for Energy 
Efficiency,” ACEEE, Report U1504, May 2015, pp. V-VI, 
http://aceee.org/sites/default/files/publications/researchreports/u1504.pdf. 
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Pennsylvania 64% 0% 0% 0% 

Rhode Island 100% 50% 0% 100% 

South Carolina 0% 50% 50% 0% 

South Dakota 0% 100% 100% 0% 

Tennessee 0% 0% 0% 0% 

Texas 100% 0% 0% 0% 

Utah 0% 0% 0% 0% 

Vermont 100% 0% 0% 0% 

Virginia 0% 0% 0% 0% 

Washington 100% 0% 0% 33% 

West Virginia 0% 0% 0% 0% 

Wisconsin 100% 0% 20% 0% 

Wyoming 0% 0% 0% 0% 

Total79 23 23 18 9 
 
Note that in this table the percent of IOUs covered is based on the number of IOUs in a state 
and is not weighted based on the amount of energy provided. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
79 This total indicates the number of states with all or some IOUs covered by the relevant policy. 
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Appendix C: States with EERS (2015)* 
 
 

 
 
*As noted in the Appendix B, not all states with EERS cover all IOUs in the state. Our 
regression considered each IOU individually. Hawaii and Alaska are included in this map, but 
not in our analysis. 
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Appendix D: Penalties among states with EERS, as of 2014 

State Penalty Mechanism 

Arizona  
Arkansas  
California  
Colorado  
Hawaii  
Iowa  
Illinois X 
Indiana  
Maine  
Maryland  
Massachusetts  
Michigan  
Minnesota  
Nevada  
New Mexico  
New York  
Ohio X 
Oregon  
Pennsylvania X 
Rhode Island  
Texas  
Vermont  
Washington  
Wisconsin X 
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Appendix E: EERS Target Average by State 
 

 
 
Note: this chart averages targets based on year implemented so that states that implemented 
their policies in later years do not have 0 percent targets averaged in. As described in the 
background on EERS, these percent targets are based on different baselines, which are not 
controlled for in this chart. 
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Appendix F: States with Decoupling (2015)* 
 

 
 
*As noted in the background on decoupling, not all states with decoupling provide it for all IOUs 
in the state. Our regression considered each IOU individually. 
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Appendix G: Decoupling Using a Per Customer Adjustment Mechanism 
 
The Regulatory Assistance Project has an illustrative example of how the “revenue per 
customer” method works in practice.80  
 
Assume that for a utility, the test year sales were one hundred million kilowatt-hours (kWh) of 
energy and, in the rate case, the revenue per customer allowed is determined to be $50 and the 
number of estimated customers is 200,000. Then the target revenues and allowed rate would be 
calculated using the following formulas: 
 

200,000 customers * $50/customer = $10,000,000, Target Revenues 
 
$10,000,000 / 100,000,000 kWh = $0.10 per kWh Allowed Rate 

 
Then assume that the actual sales were only 99,750,000 kWh and the actual number of 
customers was 200,500. A revenue per customer adjustment mechanism would set the new 
target revenue and allowed rate using the following formula: 
 

 200,500 customers * $50/customer = $10,025,000 Target Revenue 
 
$10,025,000/99,750,000 kWh = $0.1005 per kWh Allowed Rate 

 
The price adjustments would then be passed onto customers through a formula determined by 
the regulator. 
 
 Rate Case Post-Rate Case Calculation 
Target revenues $10,000,000 $10,025,000 
Sales in kWh 100,000,000 99,750,000 
Price per kWh $0.1000000 $0.1005013 
Number of customers 200,000 200,500 
Revenue per customer $50 $50 
Decoupling price 
adjustment 

 $0.0005013 

 
 
 
 
 
 
 
 
 
 
                                                
80 Migden-Ostrander, Janine and Rich Sedano. “Decoupling Design: Customizing Revenue Regulation to Your 
State’s Priorities,” Regulatory Assistance Project (RAP), 2016, p. 39. Available at: 
http://www.raponline.org/knowledge-center/decoupling- design-customizing-revenue-regulation-state-priorities.  



45 

Appendix H: States with LRAM (2015)* 
 

 
 
*As noted in the background on LRAM, not all states with LRAM provide them for all IOUs in the 
state. Our regression considered each IOU individually. 
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Appendix I: States with Performance Incentives (2015)* 
 

 
 
*As noted in the Appendix XX, not all states with Performance Incentives provide them for all 
IOUs in the state. Our regression considered each IOU individually. 
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Appendix J – ACEEE Classification of Performance Incentive Type (2015) 
 
State Incentive Type 
Arizona Share of net benefits 
Arkansas Share of net benefits 
California Multi-factor 
Colorado Share of net benefits 
Connecticut Savings based 
Georgia Share of net benefits 
Hawaii Multi-factor 
Indiana Savings based 
Kentucky Share of net benefits 
Massachusetts Multi-factor 
Michigan Savings based 
Minnesota Share of net benefits 
Missouri Share of net benefits 
New Hampshire Savings based 
New Mexico Rate of return 
New York Savings based 
North Carolina Share of net benefits 
Ohio Share of net benefits 
Oklahoma Share of net benefits 
Rhode Island Savings based 
South Carolina Share of net benefits 
Texas Share of net benefits 
Vermont Multi-factor 
Wisconsin Multi-factor 
 
Note that our performance incentive coding was not based on this ACEEE report, but rather on 
an IOU-by-IOU analysis described in Appendix N. 
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Appendix K – 2004-2015 Linear Regression Result (without price per kilowatt hour) 
 
Variable	 Model	1	 Model	2	 Model	3	 Model	4	 Model	5	
EERS	 -0.130**	 -0.127**	 -0.152**	 -0.012	 -0.014	
		 (0.013)	 (0.016)	 (0.016)	 (0.016)	 (0.014)	
Performance	Incentives	 -0.058**	 0.025	 0.002	 0.018	 0.009	
		 (0.018)	 (0.026)	 (0.026)	 (0.023)	 (0.017)	
Decoupling	 -0.065*	 -0.023	 -0.012	 0.151**	 -0.056*	
		 (0.0.27)	 (0.058)	 (0.057)	 (0.046)	 (0.025)	
LRAM	 0.104**	 0.051*	 0.016	 -0.084**	 -0.042*	
		 (0.017)	 (0.022)	 (0.022)	 (0.022)	 (0.017)	
REDTI	 0.003**	 0.003**	 0.004**	 0.001**	 0.001**	
		 (0.0003)	 (0.0003)	 (0.0004)	 (0.0003)	 (0.0003)	
ln(GDP	Per	Capita)	 -0.232**	 -0.227**	 -0.369**	 0.125	 0.079	
		 (0.033)	 (0.033)	 (0.037)	 (0.093)	 (0.093)	
EERS	&	Performance	Incentives	 		 -0.152**	 -0.139**	 0.026	 		
		 		 (0.036)	 (0.035)	 (0.030)	 		
EERS	&	Decoupling	 		 0.007	 0.002	 -0.257**	 		
		 		 (0.065)	 (0.064)	 (0.049)	 		
EERS	&	LRAM	 		 0.114**	 0.116**	 0.067*	 		
		 		 (0.035)	 (0.034)	 (0.030)	 		
Constant	 4.744**	 4.696**	 6.061**	 1.323	 1.803	
		 		 		 		 		 		
Adjusted	R-squared	 0.189	 0.198	 0.234	 0.617	 0.611	

Note:	*p<0.05;	**p<0.01,	N	=	1978	 		
 
Key:  
Model	1:	Regression	with	no	interaction	effects	
Model	2:	Regression	with	interaction	effects	
Model	3:	Regression	with	interaction	and	year	fixed	effects	
Model	4:	Regression	with	interaction	and	year	and	state	fixed	effects	
Model	5:	Regression	with	year	and	state	fixed	effects	and	no	interaction	effects	

 
Notes: 
Standard errors are clustered by state. A joint statistical test for Model 4 demonstrated that the 
interaction effect between EERS and decoupling is statistically significant at the one percent 
level, as is the interaction effect between EERS and performance incentives. 
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Appendix L - EERS Methodology 
 
For states where there is no EERS according to the ACEEE database81, all IOUs in the state 
were coded as 0. For states where there was an EERS with 100% coverage according to an 
ACEEE report,82 all IOUs in the state were coded as 1. If ACEEE determined that a state did not 
truly have an EERS due to negligible targets or an insufficient process, we did not include that 
state’s targets as an EERS (for example, ACEEE does not consider Florida to have an EERS 
due to negligible targets). 
 
For all other utilities, we coded each IOU individually based on our analysis of ACEEE data. All 
years were based on enactment year as listed by state in an ACEEE report. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
81 “State and Local Policy Database,” The American Council for an Energy Efficient Economy (ACEEE), accessed 
December 30, 2016. http://database.aceee.org 
82 “EERS Policy Brief: State Energy Efficiency Resource Standards (EERS) January 2017,” ACEEE, p. 1. accessed 
February 3, 2017, http://aceee.org/sites/default/files/state-eers-0117.pdf. 
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Appendix M - Decoupling and LRAM Methodology 
 
The main source for coding IOU decoupling and LRAM policies was a Regulatory Research 
Associates report, which was published on December 13, 2013.83 When the report listed a utility 
as having only energy efficiency “decoupling,” we coded the utility as having LRAM. When the 
report listed a utility as also having weather and economic decoupling, we coded the utility as 
having full decoupling. We coded decoupling year based on the year enacted, except for 
policies enacted in December where the utility was coded as starting its decoupling policy in the 
following year. 
 
We filled in missing data and updated policy coding for 2014 and 2015 using ACEEE data and 
an Edison Electric Institute report.84 There were 21 IOUs where we could not identify their 
decoupling policies. These IOUs tended to be small, serving an average of less than 8,000 
customers each. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
83 “Decoupling Mechanisms / Straight Fixed-Variable Rate Designs,” Regulatory Research Associates, December 26, 
2013. 
84 “Alternative Regulation for Emerging Utility Challenges: 2015 Update,” Edison Electric Institute, November 11, 
2015. http://www.eei.org/issuesandpolicy/stateregulation/Documents/innovative_regulation_survey.pdf 
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Appendix N - Performance Incentives Methodology 
 
We coded performance incentives by IOU based on our analysis of ACEEE data and an 
accompanying report.85 Years enacted were based on the ACEEE database.86 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
85 “The 2016 State Energy Efficiency Scorecard,” The American Council for an Energy Efficient Economy (ACEEE), 
September 2016. http://aceee.org/sites/default/files/publications/researchreports/u1606.pdf 
86 “State and Local Policy Database,” The American Council for an Energy Efficient Economy (ACEEE), accessed 
December 30, 2016. http://database.aceee.org 
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Appendix O – 2004-2015 Linear Regression Result 
  
Variable	 Model	1	 Model	2	 Model	3	 Model	4	 Model	5	
EERS	 -0.072**	 0.075**	 -0.113**	 -0.018	 -0.021	
		 (0.012)	 (0.014)	 (0.013)	 (0.013)	 (0.012)	
Performance	Incentives	 -0.009	 0.061**	 0.028	 0.018	 0.018	
		 (0.016)	 (0.023)	 (0.021)	 (0.019)	 (0.014)	
Decoupling	 0.004	 -0.021	 -0.003	 0.108**	 -0.039*	
		 (0.023)	 (0.050)	 (0.047)	 (0.038)	 (0.019)	
LRAM	 0.090**	 0.042*	 -0.017	 -0.055**	 -0.033*	
		 (0.015)	 (0.019)	 (0.019)	 (0.018)	 (0.014)	
ln(Price	per	Kilowatt	Hour)	 -0.507**	 -0.506**	 -0.557**	 -0.548**	 -0.554**	
		 (0.020)	 (0.020)	 (0.019)	 (0.018)	 (0.019)	
REDTI	 0.003**	 0.003**	 0.003**	 0.001**	 0.001**	
		 (0.0003)	 (0.0003)	 (0.0003)	 (0.0003)	 (0.0003)	
ln(GDP	Per	Capita)	 0.066*	 0.068*	 -0.129**	 0.088	 0.057	
		 (0.031)	 (0.031)	 (0.032)	 (0.077)	 (0.077)	
EERS	&	Performance	Incentives	 		 -0.133**	 -0.108**	 0.031	 		
		 		 (0.031)	 (0.029)	 (0.025)	 		
EERS	&	Decoupling	 		 0.062	 0.079	 -0.187**	 		
		 		 (0.057)	 (0.053)	 (0.041)	 		
EERS	&	LRAM	 		 0.112**	 0.121**	 0.031	 		
		 		 (0.030)	 (0.028)	 (0.025)	 		
Constant	 0.376	 0.352	 2.167**	 0.35	 0.643	
		 		 		 		 		 		
Adjusted	R-squared	 0.392	 0.399	 0.469	 0.738	 0.735	

Note:	*p<0.05;	**p<0.01,	N	=	1975	 		
 
 Key:  
Model	1:	Regression	with	no	interaction	effects	
Model	2:	Regression	with	interaction	effects	
Model	3:	Regression	with	interaction	and	year	fixed	effects	
Model	4:	Regression	with	interaction	and	year	and	state	fixed	effects	
Model	5:	Regression	with	year	and	state	fixed	effects	and	no	interaction	effects	

 
Notes: 
Standard errors are clustered by state. A joint statistical test for Model 4 demonstrates that the 
interaction effect between EERS and decoupling is statistically significant at the one percent 
level, as is the interaction effect between EERS and performance incentives. 
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Appendix P: EERS Policies by Enactment Year87 
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Appendix Q: Decoupling by Enactment Year 
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Appendix R: LRAM by Enactment Year 
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Appendix S: Performance Incentives by Enactment Year 
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Appendix T: Policy Alternatives Matrix 

 
 

 

EFFECTIVENESS IN 
REDUCING 

ENERGY USAGE 

POLITICAL 
FEASIBILITY 

 
COST FOR 

CONSUMERS 

 
COST FOR UTILITIES 

/BUSINESS 

No Policy 

Bad 
Utility incentives are 
aligned with selling 
more energy, and 

market failures often 
prevent consumer 
adoption of energy 
efficient measures. 

 

Neutral 
Energy efficiency 

generally has 
bipartisan support 

from public, but with 
low intensity. 

Neutral 
While consumer rates 
may be lower without 

any additional policies, 
their bills could be 

higher. 

Neutral 
While some large 

industrial companies 
may prefer the status 

quo, smaller companies 
may lose out on the 

chance save money on 
energy efficiency 

investments. 

EERS only 

Neutral 
Our analysis did not 

find a statistically 
significant effect for 

EERS policies alone. 
It may be that certain 

states are 
implementing EERS 

with engineering 
assumptions of gains 
that make targets too 

easy to meet. 

 
Neutral 

Generally bipartisan, 
but the idea of a 

“mandate” even for a 
regulated utility can 
trigger conservative 

backlash. 

 
Unclear and 

dependent on policy 
design. Consumers 

who take advantage of 
programs implemented 
may save on their bills, 

but could pay higher 
rates. 

 
Unclear and 

dependent on policy 
design. While some 

large industrial 
companies may oppose 
such policies, smaller 

businesses may 
benefit. In addition, 
many states allow 
industrial opt-outs. 

EERS with 
Decoupling 

Excellent 
EERS when paired 
with decoupling is 

associated with, on 
average, 9.7 percent 

lower energy 
consumption per 

customer even when 
controlling for 

differences across 
time and states 

Good 
Utilities are a 

powerful and highly 
interested 

stakeholder that can 
be placated to accept 

an EERS if 
decoupling is 

implemented in an 
area with declining 

consumption. 

Dependent on policy 
design. 

It appears that 
consumer costs can be 
lowered under certain 
decoupling designs 

where the lower cost of 
capital is passed on to 
consumers in the form 

of lower rates. 

Dependent on policy 
design. 

Some states allow 
industrial opt-outs. 
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Decoupling Only 

Good 
The individual effect 
of decoupling was 
around one-third of 

EERS and 
decoupling’s 

combined effect, but 
was still statistically 
significant with state 

and year fixed 
effects. 

Good 
While there is often 
controversy over the 

exact design of 
decoupling, the lower 

cost of capital can 
create a win-win for 

utilities and 
consumers. 

Unclear and 
dependent on policy 

design. There are 
some reports 

suggesting that 
decoupling designs that 
allow the lower cost of 
capital achieved from 

lower risk can be 
passed on to 

consumers in the form 
of lower rates. 

Dependent on policy 
design. 

Some states allow 
industrial opt-outs. 

LRAM Only 

Good 
The individual effect 
of LRAM was around 

one-third of EERS 
and decoupling’s 

combined effect, but 
was still statistically 
significant with state 

and year fixed 
effects. 

Good 
Utilities are a 

powerful and highly 
interested 

stakeholder that will 
prefer a policy where 
they can recover lost 
revenues without any 

requirements for 
efficiency gains. 

Unclear. Costs are 
passed on to 

consumers, but 
consumers who take 

advantage of efficiency 
programs could enjoy 

lower bills. If utilities are 
gaming LRAM with 

insufficient evaluations, 
this could harm 

consumers. 

Unclear. The robust 
evaluation program 

required to accurately 
measure efficiency 

savings and the 
extended rate cases 

needed to avoid utility 
gaming could burden 
both businesses and 

regulators. 

Performance 
Incentives 

Neutral 
After controlling for 
state and year fixed 
effects, we did not 
find a statistically 

effect. 

Good 
Utilities are a 

powerful and highly 
interested 

stakeholder that will 
prefer a policy where 

they will be 
compensated for 
energy efficiency 

programs. 

Unclear. In the case of 
performance incentives 

paired with EERS, it 
could be argued that 
ratepayers should not 
have to compensate 
utilities for complying 

with efficiency 
standards. However, 
consumers who take 

advantage of efficiency 
programs could enjoy 

lower bills. 

 
 

Unclear. Similar to 
LRAM, performance 

incentives must also go 
through an evaluation 
process that could be 
seen as burdensome. 
However, utilities have 

the opportunity to 
receive payments for 

energy efficiency 
investments. 
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Appendix U: Priority States for Examination of Potential Targets 
 

 
 
 

 
 


