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ABSTRACT
Revenue decoupling is not a new policy tool but it is a controversial one. Beginning in
California in the early 1980s, policymakers attempted to separate an electric utility’s revenue
from the amount of electricity it sold. The goal of the policy was to remove a utility’s
disincentive to support initiatives that reduce electricity demand and increase consumer energy
efficiency. The history of decoupling has been wrought with compelling success stories and
dismal failures, which have caused many states to question whether revenue decoupling is truly a
useful policy. This research attempts to help state-level policymakers understand the empirical
correlation between the use of revenue decoupling and a state’s gains in energy efficiency.
The basic analytical framework includes two models. The first model shows the effects of
decoupling on energy efficiency gains as an annual rate (in megawatt hours) and the second
model shows the effects on the single most intense hour of electricity production in a given year
(in megawatts). The variables controlled for in the OLS regression reflect categories of
production, consumption, demand-side management and state-level policies. The panel dataset
includes twenty states—10 with decoupling and 10 without—over a period of two years.
The results indicate that revenue decoupling has a statistically significant effect on a given
state’s gains in energy efficiency during peak level demand, and a very strong effect on gains in
the annual rate of energy efficiency.
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Chapter 1. Introduction
Many states throughout the country are considering energy policies that are designed to
dramatically change the way energy is produced and consumed in their regions. From a state
government’s perspective, the primary goals of this change are to reduce wasted energy,
conserve natural resources, and protect the environment.
In their drive to promote energy efficiency, states have tried to reduce electricity demand
and thereby shrink its production. This creates a conundrum because, while it might increase
overall social welfare if everyone uses less energy, it certainly is not in an electric utility’s best
interest to sell less of its product.
The policy tool to incentivize utilities to produce less energy in this way is called
“revenue de-coupling,” which detaches the profits made by electric utilities from the actual
amount of electricity they produce. This research attempts to analyze the historical data from
several states to determine the effect of decoupling policies on gains in demand-side energy
efficiency in a given state’s energy portfolio.

Chapter 2. Literature Review
Rising costs of fuel, negative environmental externalities and increasing customer
demand are three critical problems facing the modern energy industry in the United States. The
search continues for clean renewable sources of energy that can produce cheap, reliable
electricity in massive volumes. While there is a myriad of promising areas of renewable power
generation like, hydro, solar, wind, and geothermal sources for example, their contribution to
meet the national energy demand is still approximately just 8% of overall electricity production
in the United States (Pimentel, Herz, Glickstein).
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In addition to renewable energy, in recent years, energy efficiency has emerged as the
most attractive least-cost energy resource for states coping with critical energy problems. Rather
than inventing new generation systems, or adding costly new infrastructure, energy efficiency is
achievable by modifying existing power resources and adjusting policies to incentivize more
efficient production and consumption of electricity. In fact, studies show that for the country at
large, the cost effectiveness of energy efficiency may be able to meet as much as 50% of the
expected load growth by 2025 (Pielli).
At the state level, studies recommend a very broad set of energy efficiency policies. For
example, many states have implemented programs such as Energy Efficiency Resource
Standards (EERS), manufacturing initiatives, development strategies and expanded demand
response initiatives. Within these demand-side-management (DSM) programs, as an example,
certain incentives prescribe appliance and equipment efficiency standards, building codes,
consumer outreach and education initiatives, and low income efficiency policies (Black, Furrey).
There is a very large array of policy instruments that can target the reduction of demand
side electricity consumption. Conceivably, such policies are as varied as the ways in which
electricity is consumed. This makes demand-side policies much more practical in pursuing state
energy efficiency goals. However, efforts to reduce demand are inherently antagonistic to
electricity producers, which pose a significant challenge for policymakers and utility owners.
There are several ways in which states can work with utilities to keep them operating
while at the same time applying pressure to reduce electricity consumption. Ratemaking methods
designed to restructure the utilities include straight-fixed variable rate design, net lost revenue
recovery, lost revenue adjustments, or load management adjustment clauses (Perkins). In
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general, these policies enable utilities to recoup losses incurred by DSM programs, so long as the
utilities can prove a causal relationship to their lost revenues.
Revenue decoupling policies create the appropriate economic space for states to
implement demand-side reduction measures without resistance from the utilities. The use of
decoupling adjusts utility revenues for any deviation between expected and actual sales,
regardless of the reason for the deviation (Perkins). Thus, the language behind decoupling is
critically important because, while it removes the disincentive for utilities to resist DSM
programs, it also creates conditions for perverse incentives, gaming of the system, and other
unintended consequences. This is why revenue decoupling has seen success in some states and
failure in others.
Decoupling Success
There are many different nuanced approaches to revenue decoupling. It is possible, for
instance, to implement policies of “partial decoupling,” whereby utilities are compensated for
only a portion of revenues lost to DSM programs. In general, however, decoupling mechanisms
are designed around one of two principles whereby the allowed revenues are intended to track
either the utility’s fixed costs or actual revenues.
In compensating the utility based on its fixed costs, a procedure called statistical
recoupling (SR) helps stabilize electricity prices by using historical statistical data to forecast
revenues and retain with the utilities the business risks of weather, economic stability, and
customer growth. The other approach, revenue per customer (RPC) decoupling, is a means to
link utility revenues to actual revenues without much consideration for the costs to the utilities.
RPC decoupling is attractive in that it is comparatively simple to design and implement. SR
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decoupling, on the other hand, is much more complex, but it is more effective in stabilizing
electricity prices (Blank, Hirst, Moskovitz).
SR and RPC decoupling policies can be effective if they are implemented and maintained
properly. The use of either method should result in a symmetrical true-up mechanism at the end
of each rate case. This means if sales are actually lower than forecasted, then a slight upward
adjustment in rates is applied to compensate the utility. On the other hand, a decrease in rates to
customers is applied if sales were higher than forecasted. Ultimately, the key is that the true-up
adjustments should be very small; ideally between 0 and 3% (Kushler, York, and Witte).
Conclusions reached by independent evaluators of revenue decoupling policies state that the
mechanism is “effective in reducing the variability of utility revenues, removes disincentives to
promote energy efficiency, and changes the company focus from sales advertising to
conservation advertising” (American Gas Association).
California’s experience is the longest standing example of successful revenue decoupling.
California pioneered the implementation of the policy in 1978 for gas and 1982 for electricity,
which it still maintains to date [except during a period of deregulation between 1996-2001]. The
California Public Utilities Commission adopted an electric revenue adjustment mechanism
(ERAM) based on revenue decoupling.
One of the keys to California’s successful implementation of the ERAM is that it
incorporates a very elaborate method of calculating the true-up adjustments to the utilities. As
David Moskovitz describes, “Because ERAM fixes revenue requirements for a future period, it
requires a forecast of all rate case components that will influence the utilities' future revenue
requirements” (Moskovitz, 1989).
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The most outstanding effect of this policy, as illustrated by Figure 1, is that the ERAM
has redirected California’s electricity demand in a remarkably different direction from that of the
rest of the country. While California’s per capita electricity consumption has held steady for
three decades, the per capita gross state product (GSP) has doubled (Fine, EDF). To put that into
perspective, while California’s GSP growth matches that of the rest of the country, the state’s
energy use per capita has leveled off while the rest of the country has surged by 50% (CPUC).
California’s experience with the ERAM has provided an excellent example of how decoupling
can set the conditions to achieve significant gains in energy efficiency.
Decoupling Controversy
California certainly established a compelling model for other states to follow. For many
years, other states watched carefully to see if California’s ERAM would succeed or fail, and they
took time to debate the potentially controversial aspects of decoupling, of which there are many.
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A common critique of decoupling is that the policy insulates utilities from business risk.
The Electricity Consumers Resource Council (ELCON) argues that,
[Decoupling] mechanisms are an attempt to force energy efficiency and load reduction
programs at any cost and with no regard for the economic welfare of the impacted
ratepayers. The complexity of revenue decoupling mechanisms also makes them very
expensive to administer and regulate. This greatly reduces the transparency of the
ratemaking process and, even more so in the public mind, reduces the logic of cost
causation. (ELCON)
The notion of regulatory protection for utilities at the potential expense of consumers is a very
politically unpopular perception of the program. Furthermore, ELCON highlights the tendency
for decoupling to foster perverse incentives,
By further blunting price signals to ratepayers, decoupling mechanisms actually
undermine incentives for customers to invest in more efficient appliances and equipment
because the reward for reducing consumption is higher rates in the future. (ELCON)
With this, ELCON suggests that decoupling causes the inverse of the intended incentives. If
demand is lower than what is forecasted, for instance, then after the true-up, the rates to
consumers will be increased (Kushler, York, Witte). Fundamentally, it appears to consumers that
if they use less energy, it may cause their electricity bills to rise. That, again, creates a negative
stigma associated with the decoupling policy in general.
Additionally, the regulated guarantee of revenue for the utilities also creates an inverted
incentive for firms to reduce their efficiency of production. Christopher Knittel indicates that,
“One drawback of [decoupling] programs is that, because the firm must rebate the difference
between price and costs, the firm no longer has an incentive to minimize costs...therefore,
although revenue-decoupling programs may reduce the incentive for [utilities] to resist DSM
programs, they may also reduce efficiency (Knittel).” Here, he suggests the unintended
consequence of causing more inefficiency with a policy designed to reduce it.
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Some states have tried to implement decoupling policies and then rapidly abandoned their
programs. Opponents of decoupling often cite Maine’s experience as the iconic failure of the
policy. In 1991, Maine implemented a three-year trial of RPC decoupling, but discontinued it
after only two years. Sales volumes dropped because of an unforeseen economic recession, and
the weather during that period was unusually mild, which further reduced electricity
consumption (Kovski). By the end of 1992, the decoupling policy entitled Central Maine Power
to recover $52 million in revenues that were “deferred” from the economic downturn and the
unusual weather.
Politically, this was disastrous for the Maine Public Utility Commission. Maine’s version
of the ERAM, [which focused on customer forecasting rather than California’s revenue
forecasting (Moskowitz,1992)], was increasingly viewed as a policy that shielded Central Maine
Power from the economic impact of the recession rather than spurring the intended incentives for
energy efficiency and conservation (Blank, Hirst, Moskovitz).
The controversy associated with decoupling stems from the unusual regulatory challenge
of trying to get the producer of a good to compliantly sell less of its product. This goal of the
program is counterintuitive to normal economic principles, which makes it easily vilified in the
political realm of public opinion. This is, in part, why so many states are uncertain about the
policy ramifications of adopting revenue decoupling policies for their electric utilities.
Policy Ramifications
The enormous success of decoupling in some states like California makes revenue
decoupling a very attractive policy for states interested in tapping into their energy efficiency
potential. The incredible failure of the policy in other states like Maine, however, greatly tamps
7

the excitement over decoupling. From a conceptual standpoint, the need remove the disincentives
for energy producers to promote energy efficiency is logical. The Utah Energy Efficiency
Working Group illustrates that,
“Unlike supply side resources, where utilities can earn a return on their investments,
utilities are unable to earn a return on demand side resource acquisitions. Investments in
energy efficiency almost never provide economic benefits to the utility given the existing
regulatory rate structure [without decoupling].” (Utah EEWG)
Decoupling, therefore, has truly valuable potential to help states improve their energy efficiency.
Adding to the ambiguity over the effectiveness of decoupling policies is that they are
relatively new. Though they have been around long enough to generate successes and failures,
decoupling policies have still yet to be proven on a large scale over a long period of time, the
three decades in California notwithstanding. In fact, except for in California, in the states that
have adopted modern decoupling there has been insufficient time to complete full cycles of rate
cases to fully evaluate how well the mechanisms have worked (Kushler, York, Witte).
Furthermore, as Christopher Knittel concluded from his econometric analysis of various rate
designs, “…those [policies] designed to decouple revenues from profits to increase the success of
demand reduction programs and price-cap programs have no statistically significant association
with efficiency levels” (Knittel). This conclusion is evidence of a gap of knowledge about the
true effectiveness of decoupling policies on a large scale, over a long period of time.
In order to get a sense of the broad potential for decoupling policies, it may be prudent to
examine the potential for implementing such policies in a regional context. Eric Blank studied
regional energy efficiency potential and concluded that,
“[Demand-side-management] is concentrated among utilities along the east and west
coasts and the upper Midwest. This geographic concentration is likely because the public
utility commissions in these states have resolved the net-lost-revenue problem.” (Blank,
Hirst, Moskovitz)
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Resolving the net-lost-revenue problem does not necessarily mean that the states have adopted a
formal decoupling policy, but it does indicate that they have subscribed to the policy’s main
principle of eliminating the utilities’ disincentives to support conservation and efficiency.
Finally, studies suggest that the effectiveness of decoupling depends not so much on the
nuances of its implementation or management, but rather the portfolio context in which it
operates. For example, Kushler, York, and Witte observe that,
“Those states that have implemented performance mechanisms and/or revenue
decoupling often are also states that rank high nationally in terms of their funding for
energy efficiency programs. We cannot speculate on the degree of the causality of this
relationship.” (Kushler, York, Witte)
This suggests that the political ground that will support decoupling policies must be fertilized by
public opinion. In other words, it is unlikely that public opinion will have the patience to adopt
decoupling unless it is already supportive of a robust portfolio of DSM policies to reduce energy
consumption. Conversely, in states where the public is still skeptical, if utilities and regulators
elect to decouple, there is a significant customer education role that must be played by someone
(Feingold). More and more, however, the evidence suggests a strong correlation between states
that lead in energy efficiency efforts and the adoption of decoupling (Environment Northeast).
In conclusion, it is clear that the niche for revenue decoupling exists in an energy industry
that is increasingly beleaguered by rising costs of fuel, negative environmental externalities and
increasing customer demand. Though decoupling has had its failures and is inherently strapped
with controversial characteristics, it has proven to be a successful policy tool to improve energy
efficiency at the state level.
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Chapter 3. Conceptual Model, Analytical Plan, & Data
Conceptual Model: Mitigating a Market Failure
The production, transmission, and distribution of electricity is done through an extremely
complicated process. Electricity is unlike other commodities in that it cannot be stored, but rather
it must be generated, transported, and then used immediately. Otherwise, it is literally wasted.
Large volumes of electricity are typically generated at a substantial distance away from the
locations where it is consumed. To illustrate this general complexity, a brief biography of a
kilowatt of electricity begins at a major generating utility and then it is transported via high
voltage lines to transmission substations, then to distribution substations, then transformed to low
voltage on reticulation lines and distributed to your toaster oven. If the kilowatt is not consumed
then it goes into the ground as wasted electricity.
The electrical engineering involved in this process is highly complicated. The most
important aspects of the whole system, however, are essentially two things: 100% uninterrupted
service, and the price per kilowatt-hour. These two things are what matter most to the average
consumer. The insistence on uninterrupted service is indicative of how dependent consumers are
on electricity for everyday life, and thus creates a very inelastic demand. Naturally, the price is
important because this is where the consumer interacts economically with electricity.
The market failure in the case of electricity production is that the negative externalities
associated with its production are not reflected in the actual costs to consumers or producers.
These externalities account for a whole host of problems, but primarily include wasted natural
resources and environmental pollution. Utilities do not account for the negative externalities in
the cost of production, so unsurprisingly they are not putting those costs through to consumers.
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As illustrated in Figure 1,
today’s electricity production
model operates using the
marginal cost curve of the utility
(MCprivate). In actuality, however,
the true costs of to society are
substantially higher, as reflected
by the social marginal cost curve
(MCsocial). If utilities and society
account for the true total costs of
producing electricity, then the
equilibrium shift from A to B means a reduction in quantity and an increase in price.
The rationale behind the decoupling policy is that the mitigation of the negative
externalities begins with the reduction of quantity output. Because demand is so inelastic,
consumers are willing to endure significant variations in price so long as they receive
uninterrupted electricity service. This underscores the motivation for states to focus on reducing
the quantity of electricity production.
Now, because electricity is unique in that it must be consumed immediately after
generation, reducing the quantity of production equates to reducing the quantity of consumption.
This aspect of the industry is why a state’s attempt to reduce quantity output is focused primarily
on incentivizing less consumption through the use of DSM programs. DSM programs are
designed to enable consumers to do an equal (or more) amount work with less electricity. Thus,
less electricity usage eventually results in fewer negative externalities.
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Theoretical Basis For Decoupling
In a basic economic analysis of a generic electricity market, it is intuitive that shifts in
demand will cause adjustments in the quantity and price of electricity. For example in Figure A,
electricity demand at Ei yields a price of P1. If demand is reduced to D2, then the optimal
quantity of electricity
produced shifts from Ei to Eii
and the price falls to P2.
Conversely, if demand
increases for some reason—
because of an unusually hot
summer or cold winter, for
instance—then the demand
curve shifts out to D3.
Naturally, this causes an
increase in energy output to Eiii and an increase in price to P3.
In contrast to this basic model of price, volume, and revenue fluctuations as a function of
demand, the idea of revenue decoupling, again, is to detach a utility’s revenue from its quantity
of electricity produced. The regulator accomplishes this by setting a fixed price that the utility
receives, regardless of fluctuations in consumer demand. Several states use this as a policy tool
to incentivize demand-side energy efficiency in order to save environmental resources and curtail
pollution. Naturally, the overall intention of these state policies is to reduce the electricity
demand curve from D1 to D2.
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With a revenue decoupling policy, the state regulator locks in the price for the entire rate
case. If the set revenue decoupling price (RDP) accurately reflects demand, for example, then the
equilibrium at H in Figure B satisfies both the utility and consumers and there is no inefficiency.

The inherent challenge, however, is that it is quite impossible for a regulator to lock in a
set price that precisely matches the quantity demanded, certainly over a dynamic rate case. The
result is unavoidable inefficiency. Thus, as depicted in Figure B, if the state policies are
successful at reducing demand from D1 to D2, the resulting equilibrium shifts from H to E. The
inefficiency is double-sided in that consumers do not see lower prices by reducing their energy
consumption and the utility makes a surplus of revenue (RDP1, D, E, RDP2).
If energy efficiency policies fail for some reason and the demand for electricity surges,
then the decoupling model produces similar inefficiencies. While consumers would otherwise
expect to pay RDP3, they only have to pay RDP1. Again, the inefficiency is twofold; consumers
see no price increase for consuming more electricity, and the utility loses revenue (RDP3, G, F,
RDP1). Such revenue losses are then intended to be recouped by the utility as promised by the
regulator.
13

Despite these inefficiencies, revenue decoupling has been implemented in conjunction
with energy efficiency policies in order to reduce the consumption—and thereby the
production—of electricity. From an economic perspective, however, revenue decoupling runs
against the dominant finding in regulatory economics in the last two decades that incentive-based
regulation outperforms rate of return regulation (Brennan). This is another aspect why
decoupling has been so controversial.
Analytical Plan
In order to evaluate a state’s effectiveness in achieving energy efficiency goals through
the use of demand side management programs, there are several components to the following
OLS regression equation:
Energy Efficiency = Production + Consumption + DSM + State Policies + Decoupling
In other words, this equation describes overall gains in energy efficiency as a function of a
state’s use of decoupling policies, while controlling for a given state’s level of electricity
production, consumption, and use of DSM and other state policy incentives.
The primary aspect of the research design is identifying the states that have implemented
decoupling programs and those that have not. Also, it is essential that the states in these two
groups will all have implemented some type of DSM program. This is important for two reasons:
first, the existence of these DSM programs is indicative of a state’s level of commitment towards
achieving energy efficiency goals, or in other words, it demonstrates that the states are actively
trying to address the issue. Second, the absence of decoupling within a state that adopts DSM
programs enables us to observe the effectiveness of decoupling policies in comparative isolation.
Figure 2 displays these two groups for analysis:
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Control Group: States in which the
government has implemented DSM
programs but decoupling is not used.
10 states (IL, MA, ME, MT, NH,
NM, TX, FL, PA, RI).
Treatment Group: States in which the
government has implemented DSM
programs and decoupling is used in at
least 1 major electric utility. 10 states (CA, ID, IN, MD, NC, NJ, OR, UT, VT, WA).
It should also be noted that there is a third group indicated on the map in Figure 2. These
10 states (AZ, CO, CT, IA, KS, MN, NE, NV, MI, NY, WI) are the in-between states that are
unconvinced one way or another about the effectiveness of revenue decoupling. The
policymakers and regulators in these “gray areas” are quite literally the target audience of this
analysis.
Again, by observing a sample of states that are committed to improving energy efficiency
through the use of DSM programs, the contrast of these treatment and control groups will help
isolate the relative effectiveness of revenue decoupling in achieving gains in energy efficiency.
This analysis also assumes that the geographic distribution of these groups of states will
provide for adequate randomization. In other words, both the treatment and control groups are
comprised of large states with small populations as well as small states with large populations.
Furthermore, the states are located in all the time zones across the country and include states that
border Mexico, Canada, and the Atlantic and Pacific Oceans. Each group is approximately
equally dispersed across the country, and the two groups contain the same number of states. This
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distribution should supply an adequate degree of randomization in terms of the general energy
profile of a given state.
The secondary aspect of the research design is the categorization of variables. First, the
dependent variable is described as “energy efficiency,” but may more accurately be referred to as
“energy effects.” According to the data description at the U.S. Energy Information
Administration (EIA), energy effects are defined as,
The changes in aggregate electricity use for customers that participate in a utility DSM
program. Energy effects represent changes at the consumer meter (i.e. exclude
transmission and distribution effects) and reflect only activities that are undertaken
specifically in response to utility administered programs. Energy effects exclude nonprogram related effects such as changes in energy usage attributable to nonparticipants,
government-mandated energy efficiency standards that legislate improvements in
building and appliance energy usage, changes in consumer behavior that result in greater
energy use after initiation in a DSM program, the natural operations of the marketplace,
and weather and business-cycle adjustments. (EIA)
As described in Figure 3, there are two models of this analysis based on the two different types
of energy effects available in the dataset. Model 1 sets the dependent variable as the energy
effects achieved as a rate (megawatt hours)
over the course of a year. Model 2, in contrast,
sets the dependent variables as the energy
effects achieved during the most intense hour
of the year (measured in megawatts). It should
be noted that these energy effects represent the
aggregate gains in energy efficiency across the
residential, commercial, industrial and “other” sectors of a state’s economy.
With regard to the independent variables, the data is very limited. Due to the scarcity of
available data, the measure of overall production in a given state is limited to the net generation
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from utilities that produce and distribute electricity entirely to consumers within that one state’s
borders. In other words, if a utility in Pennsylvania distributed to customers in New Jersey, then
that particular utility was dropped from this analysis.
In general, the limits of available data, which will be described in more detail in the next
chapter, significantly reduce the number of useful independent variables. Nevertheless, the
dataset is able to provide at least one pertinent variable for each of the major categories in the
analytical plan.
The inclusion of state policies is important as a proxy for the level of commitment a state
has towards improving their energy portfolios. The most widely used policy tool that pertains to
energy efficiency at the state level is Energy Efficiency Resource Standards (EERS). EERS are
typically established as electricity savings targets for utilities and are implemented in a flexible
way that enables firms to achieve these goals through a market-based trading system or a buyoutoption to purchase credits at a default price (ACEEE). For the purposes of this study, however,
such nuances of the EERS policies are not as important as whether or not they have simply been
implemented in a given state. Thus, the EERS variable is included as a dummy, which also helps
indicate and control for the level of commitment a state has towards improving its energy
efficiency.
Last but not least, of course, is the decoupling variable. For the scope of this study, a state
is awarded the full credit of a dummy variable if that state has adopted any kind of revenue
decoupling in at least one major electric utility. This is a rather low standard, but sufficient for
the general purposes of this analytical plan.
In summary, the combination of the aforementioned assumptions and the principles of
design yield the formal research equation. The research equation isolates gains in energy
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efficiency as the dependent variable and decoupling as the key independent variable for analysis
while controlling for electricity production, consumption, demand side management, and state
sponsored incentives.
Data Description & Limitations
The data for this analysis is from the U.S. Energy Information Administration (EIA) in a
database called Form 0861. The existing data is far from comprehensive and is inconsistent in
terms of time periods and applied categories. Whereas the originally-intended scope of this study
was to look at data from 1988-2008, the available data is simply not coherent enough for such a
panel analysis.
The Form 0861 database is mostly homogeneous from 2008 back to 2001, but there is a
critical flaw in the data format that varies within those years, and renders most of them unusable.
This critical flaw is the omission of the “state” variable in conjunction with the utility
identification code. The crux of the problem is that many electric utilities produce energy in one
state, but deliver it to consumers across state lines. Naturally, this has the potential to skew the
descriptive statistics in state-level values of electricity production and consumption.
There are two ways to navigate around this lack of data, first by dropping controversial
utilities, and second by limiting the scope of the panel data. Because it is impossible to
accurately assign inter-state utilities to specific production and consumption values in a
particular state, it is therefore necessary to drop them altogether from the study. Unfortunately,
this infuses a substantial amount of error into the analysis and also dramatically reduces the
overall sample size from 2,911 to 669 utilities.
Further complicating this issue is the toll that each year of panel data takes on the sample
size. For each year in the database, if the data is not consistent or congruent, then the number of
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utilities erodes rapidly. Thus, the conditions of this dataset are such that, in order to sustain a
reasonable sample size of utilities in this research, it is essential to significantly reduce the
number of years in the panel. In this case, the panel data must be reduced to two years and thus
the most recent years in the dataset, 2007-2008, are arguably the most useful. These two years
represent merely a tenth of what might be considered an appropriate length of time for this
analysis. Unfortunately, this time constraint induces more error and degrades the external
validity of the subsequent research.
The lack of data is substantial and the condition of the existing data leaves much to be
desired. Nevertheless, there is enough significant data to support the analytical plan. The data is
sufficient enough to present a reasonable snapshot of the relationship between the
aforementioned variables and its relevance will still likely have a practical effect on the policy
implications of revenue decoupling.
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Chapter 4. Results & Discussion
Table 1 lists the dependent and independent variables used in the regressions of the two models.
Table 1. Variables Descriptions

Expectations
The regressand in Model 1 is the aggregate energy effects achieved in each of the major
sectors of consumption. In Model 2, the dependent variable is a measurement of the peak
reductions of electricity consumption that result from improvements in energy efficiency. As
described in the analytical plan, the essential difference between the two models is that Model 1
examines the effects of the independent variables on an annual rate (MW-hours) of energy
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efficiency, while Model 2 describes the impact of the independent variables on the maximum
savings in megawatts during the hour of greatest demand throughout the year.
In either case, if the model’s underlying assumptions hold, then we can expect the
relationship of states’ use of demand side management and revenue decoupling policies to be
statistically significant. This is intuitive because these two policies are intended to be the drivers
of energy efficiency improvements in their respective states.
The additional independent variables, on the other hand, are not expected to be
statistically significant. Generation, revenues, and costs of energy efficiency are highly variable
depending on the particular weather conditions and patterns of consumption in the various states.
Similarly, the implementation of an EERS policy in a given state is not expected to be
statistically significant. While the analytical plan of this study examines the EERS as a proxy for
a state’s attention to improving energy efficiency, the resource standards themselves are highly
variable among the states that choose to implement them. Naturally, the inclusion of these
variables in the analysis is important as a means to control for this variability and help zero in on
the potential causal relationship between revenue decoupling and energy efficiency.
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Observations
Table 2 lists the ordinary least squares regressions of both models.
Table 2. Results

Model 1: OLS
Variable

Coeff.
Intercept

Net Generation
Total Revenues

s.e.

Coeff.
241.446

s.e.

332.26

395.2234

3.97E-05 **

1.89E-05

9.67E-06 *** 3.45E-06

1.89E-05

7.71E-08

-5.50E-06

Demand Side Management

Model 2: OLS

3.55E-05

-74.488 *

39.59785

0.099

0.01223

0.00236

0.00291

EERs

310.3043

525.2115

-66.437

163.175

Decoupling

-1710.224

1091.32

# of Observations

39

39

R-squared

0.5255

0.5779

Notes

* = p < 0.10
** = p < 0.05
*** = p < 0.01

Direct Cost of Energy Efficiency

-17.641 **

148.888

-575.1 **

7.5656

219.631

Thes e regres s ions were es timated us ing panel data from 20 US s tates from 2007 to 2008.
One s tate (Idaho) dropped out in 2008, which is why the number of obs ervations is 39 and not 40.
The number of utilities incorporated into this panel data is 669 which were collaps ed to the s tate level.

The most unexpected results of the model are the coefficients on the Net Generation
variables in each of the models. Net Generation turns out to be statistically significant at the 95%
and 99% levels in Models 1 and 2 respectively. This is unexpected because the intent of the
original design was to control for a state’s net generation in order to analyze the effects of the
other key independent variables.
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The explanation for the statistical significance of the coefficient on Net Generation in
both examples is twofold. First, there is a high degree of variability in the amount of electricity
generated by utilities in different parts of the country, and in some cases different parts of their
state. There is also a large range in size and capacity of electric utilities, which adds to this
variation. The second explanation goes back to the database constraints that severely limited the
number of utilities available for this analysis. By discounting those utilities that distribute
electricity to consumers across state borders, the overall number of utilities plummeted. This
infuses potential distortion of a state’s true net generation, especially in smaller states in the
eastern United States where borders are denser. Thus, the variation of intensity of electricity
generation due to conditions that were not controlled for in this analysis, as well the dataset
limitations help explain the high degree of statistical significance of the coefficients on Net
Generation.
The results of the key independent variables are more encouraging. The numbers indicate
that demand side management policies are statistically significant in both Model 1 and Model 2
at the 90% and 95% levels respectively. This means that, holding constant all the other variables
in the regression, there is a strong relationship between the implementation of DSM programs
and the gains in energy effects and peak reductions in a given state’s energy portfolio.
The key result of this analysis is, of course, the significance of the coefficient on revenue
decoupling, which turns out to be statistically significant at the 95% level in Model 2. This
indicates that decoupling correlates with a state’s ability to achieve excellent results from energy
efficiency during the highest period of peak electricity demand.
In Model 1, however, decoupling is not statistically significant at conventional levels.
Nevertheless, a closer examination of the p-value of the coefficient on decoupling shows that
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revenue decoupling is statistically significant at the 87% level. Though this is not a conventional
statistical benchmark, 87% is only just outside the realm of statistical significance and indicates a
substantial amount of potential in the effectiveness of revenue decoupling policies. Accordingly,
this result demonstrates a strong correlation between the implementation of revenue decoupling
and a state’s annual rate gains of energy efficiency.

Chapter 5. Policy Implications & Conclusion
Policy Implications
The results of this study have favorable implications for the use of revenue decoupling as
a policy tool to achieve state-level gains in energy efficiency. In recent years, the implementation
of revenue decoupling has been a controversial debate in state legislatures around the country.
The policy is wrought with challenges that are tangled up in politics, public opinion, and bestguesses. This has mainly been a consequence of decoupling’s unpredictable reputation, which is
characterized by its grand successes and dismal failures in different parts of the country at
different times. It has been, therefore, very unclear to policymakers whether decoupling is
actually a good idea for their state, or whether it’s a gamble for them to adopt the policy strategy.
Regulators and legislators are further hamstrung by the fact that there is scant empirical analysis
of revenue decoupling across a large sample of states. Such studies, in a similar vein to this
analysis, may well serve to inform regulators and policymakers in their decision-making process.
This research, therefore, attempts to fill a niche in this gray area of the regulatory
environment, so as to help regulators and policymakers better understand the empirical
correlation between revenue decoupling and gains in energy efficiency. The overall design of
this research is intended to demonstrate to policymakers that revenue decoupling can make a
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substantial impact in peak-level reductions in electricity production, as well as average
reductions over the course of a year. The statistical significance of decoupling, as discussed in
the previous section, indicates that the policy does have a profound impact on a state’s gains in
energy efficiency in both of these categories.
This research is also intended to be a starting point. By no means does this analysis
completely clear up the gray area associated with revenue decoupling. Instead, this research is
intended to be a foundation for further more-detailed academic research. The analytical model
was purposefully structured to use only very broad categories and a limited number of variables
in order to get an expansive view of the conditions and correlations.
There is plenty of room, for example, for researchers to drill down into the categories of
production, consumption, and demand-side management policies and explore a myriad of details.
For example, it may be possible to include various sources of electricity, i.e. fossil fuels, hydro,
solar, wind, geothermal, etc. to see if decoupling impacts specific industries in different ways.
Patterns of consumption might also be broken down by demographics, like population
density, average number of working hours, or even political philosophies, for instance. Such
variables might shed some light on the effectiveness of revenue decoupling as it pertains to more
specific regions.
In addition, there are a whole host of demand-side-management policies from which state
governments can choose. In this analytical framework, a dummy variable denoted whether a
state has implemented any kind of DSM policy, thereby giving credit to a state for actively trying
to reduce consumption. But, in practicality, DSM policies constitute a huge category. For
example, there are strict DSM polices and lenient ones, broad and narrow, effective and
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ineffective. Further research might pick apart various DSM policies to help clarify the
effectiveness of decoupling in relation to the nuances of a state’s particular portfolio.
Lastly, revenue decoupling in itself encompasses a rather broad suite of policies. It may
be more beneficial to look at the empirical effects of specific types of revenue decoupling polices
and their effectiveness in achieving energy efficiency goals. Again, in this analysis, a state was
given the full credit of a dummy variable if it implemented at least one type of decoupling policy
on at least one major electric utility. As described before, this is a rather low standard.
The ultimate goal of this research is to be a stepping-off point for further more in-depth
research. The results of the study reinforce the general effectiveness of revenue decoupling
policies and also illustrate how this broad-based analytical structure is brimming with potential
for further analysis.
Conclusion
The purpose of this study is to distinguish the effects of revenue decoupling on state-level
gains in demand-side energy efficiency. The results of the study indicate a statistically significant
relationship between the use of decoupling policies and an increase in peak-level and annual
rates of energy efficiency. These results serve as a compelling example to those policymakers
that are considering this policy as a potential component of their state’s energy portfolio.
A crucial conclusion of this research, however, lies with the availability of data. The
available data that pertain to the independent and dependent variables in this framework is both
incomplete and disjointed. On the one hand, for example, there are gaping holes in the data. This
may be the result of inconsistent reporting on the part of utilities, or incomplete collection on the
part of the EIA. It is more likely that the former is the true insufficiency, as there is little
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incentive for utilities to participate in solicitations of data, while there is greater incentive for the
EIA to be as thorough as possible in their collection.
Furthermore, the available data showed a general lack of diversity. The number and types
of categories available for use were often different by the slightest nuance. This infused a high
degree of multicolinearity among the variables. Therefore, in order to eliminate multicolinearity
in the model, it was necessary to pare down or discount a considerable number of variables in the
framework. The result was that the final model controlled for substantially fewer variables than
was originally intended.
Further compounding the data limitations, there was also a distinct lack of homogeneity
in the dataset. In the past 20 years, there were at least three distinct periods of data collection,
each with dramatically different formats, variables, and scopes. This made the analysis of two or
more of these periods prohibitively complex, and thus it was necessary to dramatically reduce
the number of years in the panel data for this study.
In the end, this study generates two very broad conclusions. First, in order to enable
further research in this area, better data collection, reporting, and administration must be applied
to improve the breadth of variables, participation among utilities, and formatting consistency and
organization. Second, the statistical results of this multivariate analysis are encouraging for
proponents of revenue decoupling and even those who are cautiously considering the policy.
State-level policymakers and regulators, who are unclear about the general effectiveness of
revenue decoupling policies, should be heartened by the findings of this research, as it appears
that revenue decoupling has a significant impact on energy efficiency gains at the state level.
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Appendix A: Variable Descriptive Statistics
Table 1: Control Group (No Decoupling)
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Descriptive Statistics
Table 2: Treatment Group (With Decoupling)
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