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1. Introduction

Beginning with federal policies promoting energy conservation and improved energy
efficiency standards in the 1970s (AEE, 2013), energy efficiency efforts have grown
substantially with recently reported utility spending of ~$8 billion and ~27.1 million megawatt-
hours (MWh) of energy savings in 2018 (Berg et al., 2019). At the same time, deployment of
distributed solar photovoltaic (DPV) systems and other forms of distributed energy resources
(DERSs) have increased in recent years, due in part to enabling state policies (e.g., net-energy
metering compensation mechanisms) and sharp declines in costs (Barbose and Darghouth, 2019).
However, these investments (e.g., energy efficiency, DPV) ultimately reduce electric utility retail

sales.

Since electric utilities have historically relied on volumetric energy rates ($/kWh) for
revenue collection, such reductions in sales can have a substantial effect on a utility’s ability to
sufficiently recover its non-production costs.! Because of this, regulatory mechanisms that
sought to “decouple” utility revenue from sales were implemented (Moskovitz, 1989). Such
decoupling mechanisms, when properly designed, diminish the link between revenues and sales
by ensuring the utility is able to collect an allowed level of revenue each year. In this way,
decoupling mechanisms can dampen or eliminate the effect of increased adoption of energy

efficiency and DERs on utility revenue, at least in the period between rate cases.

In 2017, 16 states had some form of a decoupling mechanism in place for electric utilities
(Berg et al., 2019), and the number of decoupling mechanisms may increase given continuation

of ratepayer-funded energy efficiency programs and increased DER penetration (State of

1 We use the term “non-production costs” throughout this technical brief to refer to utility costs that do not vary
with energy consumption in the short run. See Lazar et al. (2011) for a description of production and non-
production costs.



Nevada, 2019; State of New Mexico, 2019). Meanwhile, state and utility efforts are pursuing
electrification (i.e., increased adoption of technologies that rely on electricity instead of some
other power source). The U.S. Energy Information Administration (EIA) predicts sharp increases
in the sale of electric vehicles and electricity use in the transportation sector after 2020 (EIA,

2019).

A decoupling mechanism is designed to ensure that a utility collects an authorized level
of revenue over a particular period of time. This is done by comparing what was actually
collected over that particular period of time (e.g., quarterly, semi-annually, or annually) with
what was authorized by the utility’s regulators. Any shortfall or excess over that time period is
identified and, in the following time period, a surcharge or refund is levied against the utility’s
customers to offset the shortfall or excess. If a utility collects less revenue than it is authorized,
then customers see higher retail rates and thus experience higher bills due to a decoupling
surcharge. Conversely, if the utility is over-collecting relative to authorized levels, then

customers will see a rate reduction and a lower bill by way of a decoupling credit.

Decoupling rate adjustments, at a more granular level, are due to many interrelated
factors, including accuracy of revenue requirement forecasts, emerging structural changes in
customer use and energy production, and other factors that influence sales (e.g., weather,
macroeconomy). Although many of these factors are beyond the utility’s control, decoupling
mechanisms often have been implemented in conjunction with utility obligations to deliver
energy efficiency savings. And, as experience with decoupling mechanisms grew among states
and utilities, their designs were modified and adapted to better incentivize utility cost
management while still trying to address lost revenue concerns (Migden-Ostrander and Sedano,

2016). In this environment, noticeable and consistent surcharges over time may create the



perception of an incorrectly designed or implemented decoupling mechanism. This, in turn, may
undermine stakeholder support for the implementation of decoupling mechanisms and the
associated utility support for energy efficiency, DPV, and DERs. Regulators, therefore, are
particularly interested in the range of and general temporal trends in decoupling-related customer

bill adjustments.

To date, there are limited quantitative analyses of decoupling rate adjustments among
U.S. electric utilities. Prior studies (Morgan, 2013, Lesh, 2009a and Lesh, 2009b) reviewed 10
years of rate adjustments associated with U.S. electric and gas utility decoupling mechanisms
and found fairly symmetrical trends of refunds and surcharges. Given recent increases in the
implementation of decoupling mechanisms, as well as increased adoption of energy efficiency
and DERs, it is worth reassessing the direction and magnitude of the rate impacts associated with
decoupling mechanisms. Accordingly, we analyze a dataset of historical annual rate adjustments
for 21 electric utilities that had a decoupling mechanism in place for more than three years by
2017. We assess the distribution of annual decoupling mechanism rate impacts between 2005

and 2017 to determine if there are tendencies towards refunds or surcharges.

2. Theory

In the most general sense, traditional rate-of-return regulation sets rates during a general rate
case, which apply until the next general rate case establishes a new schedule of rates. Such rates
are predominantly based on average, not marginal, costs. In the period of time between rate
cases, the revenue of the utility is dependent on the level of billing determinants, which is largely
driven by electricity sales. As described in Eto et al. (1997), if a utility’s marginal costs are
greater than its average costs, then a unit increase in sales will produce a larger increase in

revenue than in costs. This will result in the utility experiencing an increase in earnings. This link



between sales, revenues, and earnings is called the throughput incentive. The throughput
incentive, therefore, motivates utilities to increase revenues (and thereby earnings) by promoting
efforts that increase sales. In contrast, activities like energy efficiency and the adoption of DPV
have the effect of reducing sales, which will in turn reduce earnings, under the same assumed

utility financial conditions (i.e., marginal costs exceed average costs) (Satchwell et al., 2011).

Decoupling mechanisms were introduced, in large part, to mitigate the throughput incentive
(Moskovitz, 1989) and can be designed in a number of different ways to accomplish this goal

(Migden-Ostrander and Sedano, 2016). Some of the key design decisions include the following:

e Type of costs to be recovered. During a general rate case, the utility develops a revenue
requirement based on its cost of service to meet a set of functional responsibilities. If the
utility is vertically integrated, then it owns and operates central-station electric plants that
generate electricity for its customers. Alternatively, if the generation market has been
deregulated or restructured, then the utility must procure electricity for its customers,
instead of generating it, which is frequently considered to be solely a variable cost.
Electric utilities have two other potential functional responsibilities: (1) to transmit
electricity on a high-voltage bulk-power grid they own and operate; and (2) to distribute
that electricity directly to customers via lower voltage power grids they likewise own and
operate. Decoupling mechanisms may be applied to costs associated with any of these
functions, but are often limited to distribution and/or transmission functions. In addition,
specific types or categories of costs within a particular function may or may not be
eligible for inclusion in the decoupling mechanism.

e Allocation of costs, surcharges and refunds. In addition to functionalizing costs, the

utility must determine how to allocate those costs to the different customer classes and



rate schedules within those customer classes as part of its efforts during a general rate
case. Likewise, a decoupling mechanism can be designed to collect an authorized revenue
requirement associated with all or a subset of customer classes and/or rate schedules, and
as such may only apply to customers in those specific classes and/or taking service under
those specific rate schedules. When determining the revenue adjustment that must be
made between rate cases, some decoupling mechanisms make the comparison of
authorized revenues and actual revenues on a class/rate schedule by class/rate schedule
basis, calculating an adjustment just for that group of customers. Other mechanisms
perform the comparison on the aggregate of authorized and actual revenues across all rate
schedules and calculate one adjustment applicable to each included rate schedule.
Sometimes the allocation is even done in a way to meet policy goals, such as to better
support low-income customers. For example, some utilities allocate refunds to the lowest

tier in an “inclining block” rate structure, while allocating surcharges to the highest tier.

Change in the authorized revenue requirement between rate cases. The functions and
specific cost elements within those functions eligible for inclusion in the decoupling
mechanism determine the authorized revenue the utility may collect under the decoupling
mechanism. In some cases, no adjustment may be made to the authorized revenue
requirement once it is set; such changes may only be made when a utility files its next
rate case. The decoupling mechanism acts to deliver the authorized revenue requirement
set during the last general rate case. In other instances, the regulator may authorize the
application of a decoupling mechanism that is designed to allow for changes in the
authorized revenue requirement between general rate cases. For example, the decoupling

mechanism may tie the authorized revenue requirement to the number of customers



served (i.e., revenue-per-customer decoupling) or forecasted load growth during some
period of time. Alternatively, the decoupling mechanism may allow the authorized
revenue requirement to change based on some predetermined measure of cost inflation
(i.e., stair-step) or based on unexpected changes in the rate base or operating expense
since the last rate case decision (i.e., attrition).

3. Data

Data on estimates of the rate adjustments associated with electric utility decoupling
mechanisms were collected from publicly available state regulatory filings for the period of 2005
through 2017 following the methodology in Morgan (2013) and Lesh (2009a and 2009b). The
prior work noted complexity of establishing a dataset of decoupling adjustments and wide
variation in “conventions around what utilities and commissions call things [and] what
information appears in filing letters.” (Lesh 2009b, p. 70). Given the complexity and non-
standard typologies, we use a previously-established data collection methodology and update it

to evaluate a longer time period.

For analysis and reporting purposes, we establish several data screens and thresholds. First, a
utility must report at least three consecutive years of rate adjustment estimates to be included in
our sample so as to provide a reasonable time series; but for any additional years the estimate
need not be contiguous (e.g., rate adjustment estimates for Western Massachusetts Electric
Company were found for 2012 and 2014-2017).2 Second, because utilities began implementing
and/or reporting rate adjustment estimates for their decoupling mechanism at different times, our

sample includes the earliest year for which an estimate could be found. However, we did not

2 |n a very limited number of instances, a utility failed to report (or the authors failed to locate) a rate adjustment
estimate during a contiguous period of time.



require that all utilities have the same number of years of rate adjustments estimates for inclusion
in our data sample. Third, some utilities reported rate adjustment estimates at the customer class
level, while others reported this metric across all customer classes. Where available, we opted for

the most granular (i.e., individual customer class) estimates as possible.

Several utilities update decoupling adjustments more than once per year. For example,
utilities in the sample from Maryland and the District of Columbia all file new “bill stabilization
adjustments” on a monthly basis. The New York utilities file for decoupling adjustments on an
intermittent basis, sometimes several times per year. In each of these cases, we averaged sub-

annual decoupling adjustments to produce annual figures. *

The details of the full data sample are shown in Table 1.* Overall, our sample includes 11
states and the District of Columbia, 21 utilities, and 46 unique utility and customer class
combinations. Following prior work (Morgan, 2013; Lesh 2009a; Lesh 2009b), we collected
decoupling mechanism rate adjustments from utility filings (typically in $/kWh), and average
annual bundled retail rate ($/kWh) for the relevant class (calculated from Energy Information

Agency Form 861 revenues and sales).’ These data allow us to calculate a percentage annual rate

3 That is, we average the decoupling adjustment that applies in each of the 12 months of a given year to get the
annual adjustment.

4 The sample does not include all states with decoupled electric utilities. See Sullivan and DeCostanzo (2018) for a
complete assessment of electric (and gas) decoupling mechanisms in the United States. Due to difficulties in
isolating the effects of decoupling from other rate adjustment factors, we opted to omit rate impacts from electric
utilities in Vermont. In addition, although electric utilities in Colorado, lllinois, Maine, Minnesota and Washington
have adopted decoupling, it has been too recent to have enough annual data points to warrant inclusion.

5 Annual Electric Power Industry Report, Form EIA-861 detailed data files, available at:
https://www.eia.gov/electricity/data/eia861/. Where we include 2018 rate impact data, we used statewide data
on retail rates, from EIA’s Electric Power Monthly, available at: https://www.eia.gov/electricity/monthly/. Our use
of these average retail rates may obscure some variation in decoupling rate impacts across customers, particularly
in the case of the industrial and commerecial classes, which are typically more diverse than residential customers.



https://www.eia.gov/electricity/data/eia861/
https://www.eia.gov/electricity/monthly/

adjustment that is the ratio of the decoupling mechanism’s rate adjustment to the average annual

bundled retail rate for each observation in the data sample.

Table 1: States, Utilities, Rate Classes and Time Periods Included in Sample®

Time Period Covered

in the Updated

Utility Customer Classes Dataset

CA Pacific Gas & Electric 1(A) 20052017
CcT United llluminating 1(A) 2009-2017

HI Hawaiian Electric Company 1(A) 2011-2017

ID Idaho Power Company 2 (C,R) 2007-2017
MA | Mass Electric & Nantucket Electric 2 (C,R) 2011-2017

(National Grid)

MA | Fitchburg Gas & Electric 2 (C,R) 2012-2017
MA | Western Mass Electric 2(C,R) 2012-2017
MD | Baltimore Gas & Electric 2 (GS, R) 3/2008-12/2017
MD | Potomac Electric Power 2 (GS, R) 3/2008-12/2017
MD | Delmarva 2 (GS, R) 3/2008-12/2017
NY Central Hudson 4 (see footnote?) 10/2009-12/2017
NY Consolidated Edison 3 (see footnote?d) 11/2008-12/2017
NY Niagara Mohawk (National Grid) 2 (Small GS, R) 7/2011-12/2017
NY New York State Electric & Gas 2 (GS, R) 2011-2017
NY Rochester Gas & Electric 2 (GS, R) 2011-2017
NY Orange & Rockland 3 (GS, Small GS, R) 9/2008-12/2017
OR Portland General Electric 2 (C,R) 2010-2017

RI Narragansett Electric (National Grid) 1(R) 2012-2017
DC Potomac Electric Power 2 (GS, R) 1/2010-12/2017
OH Duke Energy 2 (Small C, R) 2014-2016
OH Ohio Power (American Electric Power) 4 (see footnote?) 2014-2017
Wi Wisconsin Public Servicel0 2 (R/small C, C) 2009-2013

4. Results and Discussion

Table 2 presents summary statistics for annual rate adjustments on a percentage basis
associated decoupling mechanisms for the overall sample (2005-2017). Positive numbers denote

decoupling mechanism surcharges to customers, while negative numbers reflect refunds to

5 We use the following abbreviations for customer classes: A for all; C for commercial; GS for general service and R
for residential.

7 Our dataset includes a separate decoupling rate adjustment utility-class series for Central Hudson’s commercial
and industrial (C&I) non-demand, C&I primary demand, C&I secondary demand, and residential customer classes.
8 Our dataset includes a separate decoupling rate adjustment utility-class series for Consolidated Edison’s large
general service, small general service, and residential customer classes.

9 Ohio Power applies separate decoupling rate adjustments for Commercial (Columbus Southern Power Rate
Zone), Commercial (Ohio Power Rate Zone), Residential (Columbus Southern Power Rate Zone), and Residential
(Ohio Power Rate Zone).

10 Decoupling in Wisconsin was discontinued after 2013.



customers. On average, decoupling mechanisms across our sample resulted in rate adjustments
of 0.4 percent of all-in average retail rates, with a median annual rate adjustment of 0.2 percent,

a maximum of 11.4 percent, and a minimum of -4.2 percent.

Table 2. Summary Statistics from the Full Data Sample

2005-2017

11.4%
Average 0.4%

0.2%
-4.2%
1.8%
352

Figure 1 shows the distribution of rate adjustments for the entire data sample. Fifty-
four percent of the observations had an annual rate adjustment between -1 percent and 1 percent,
suggesting that the majority of rate adjustments were relatively modest, in percentage terms.
However, 64 percent of the 352 rate adjustment observations in our sample were positive,

suggesting there is a tendency towards decoupling mechanism surcharges.
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Figure 1. Frequency distribution of annual rate adjustments of decoupling mechanisms

Figure 2 depicts for each unique combination of utility and customer class as shown in

Table 1 (row) whether the annual rate adjustment is a surcharge (black) or a credit (gray). Entries



in white represent missing data for that unique combination of utility, customer class and year.
Most decoupling mechanisms exhibit a sustained annual pattern of credits or surcharges over

consecutive years, based on visual inspection.

As discussed earlier, persistent surcharges may suggest the revenue decoupling
mechanism is improperly designed or implemented. Whether the decoupling mechanism (or its
implementation) is flawed or this is merely the perception among stakeholders, the success of
ratepayer-funded energy efficiency (or other distributed energy resource) programs may be

undermined.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

|
*

L__

Figure 2. Annual rate adjustments of decoupling mechanisms for each unique combination of utility and customer
class: Surcharges (Black) vs. Credits (Grey)

One way to more systematically assess the persistence of the decoupling mechanisms’
rate adjustments is to assume that this is a random process in which the future rate impact is
independent of the past, given the current year’s rate impact. In other words, we want to know

what the probability is of moving from one state (i.e., surcharge or credit) in the current year to



either that same state or the other state in the following year. This is known as a Markov chain,
and it can be applied to the data in our sample, where each observation is characterized as either
being a surcharge or a credit (i.e., the level of the surcharge or credit is irrelevant). From there,
for each unique combination of utility and customer class (i.e., rows in Table 1), we determine
the frequency with which that decoupling mechanism moves from one state in a given year to
another state in the following year (e.g., surcharge to surcharge, surcharge to credit, credit to
surcharge, credit to credit). Then we sum the frequencies for each of the four state change
options across all combinations of utility and customer classes and divide them by the total
number of opportunities for a state change from a particular starting state in our data sample (i.e.,
202 opportunities where the decoupling mechanism exhibited a surcharge and could then move
to either a surcharge or a credit, and 107 opportunities where the decoupling mechanism
exhibited a credit and could then move to either a surcharge or a credit). This produces an
average probability of moving from one state to another across the entire data sample. The use of
this technique is predicated on three assumptions, the most important of which is that the
probability of changing states remains the same over time. Given the relatively short time
horizon for the majority of our data observations, the frequency of rate cases, and the various
design elements available to mitigate year-to-year variations in key drivers of the decoupling
mechanism, it seems reasonable to assume that the probabilities of changing states does not

change dramatically over time.

Applying this methodology, we can see in Figure 3 that if a decoupling mechanism in our
sample produced a surcharge in a given year, there was an 86 percent probability a surcharge
would be applied in the following year but only a 14 percent chance that a credit would instead

be observed. Alternatively, if a decoupling mechanism produced a credit in a given year, there



was a 69 percent probability that next year another credit would be applied but only a 31 percent

chance of a surcharge.

0.14

0.86 Surcharge Credit 0.69

0.31

Figure 3. Markov Chain Transition Probabilities for Annual Decoupling Mechanism Surcharges/Credits

5. Conclusion

Our analysis of data collected on annual rate adjustments from decoupling mechanisms
between 2005 and 2017 for 21 utilities in 11 states representing 46 unique combinations of
utility and customer classes revealed modest surcharges and refunds (on a percentage change
basis). Overall, these results indicate that some of the headline conclusions from Morgan (2013)
still hold. Namely, decoupling mechanisms adjust rates, both up and down, between rate cases,
and the majority of those adjustments (54 percent in our analysis) are small (within a range of -1
to 1 percent). However, we also find that not only do a majority (64 percent) of the 352
decoupling rate adjustment observations show a positive rate adjustment, once a surcharge is
applied there is an 86 percent chance that there will be a surcharge in the next year as well.

The data shows that revenue decoupling mechanisms result in both refunds and surcharges

with a tendency towards small retail rate increases. Two possible conclusions may be drawn



about revenue decoupling mechanisms. First, they are working as intended to collect additional
revenue from customers in order to counteract the impacts of energy efficiency and DPV on
retail sales. Second, the revenue decoupling mechanisms themselves, or underlying forecasting
practices, may be poorly designed or incorrectly implemented. While our analysis did not seek
to understand the root causes for such results, some possible factors include the accuracy of
revenue requirement forecasts, emerging structural changes in customer use and production of
energy, misaligned financial motivation (Kihm, 2009), and other factors that influence sales
(e.g., recession).

Therefore, a more systematic assessment and characterization of decoupling mechanisms,
their design, and their interaction with other regulatory practices and utility planning practices
would be useful. This would help regulators and utilities understand what is driving revenue

decoupling surcharges and assess whether surcharges are appropriate.
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