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A B S T R A C T

Base on a  atabase of U.S. electric utility rate cases spanning nearly four  eca es, the returns on equity au-
thorize by regulators have exhibite a large an growing premium over the riskless rate of return. This growing
premium  oes not appear to be explaine by tra itional asset-pricing mo els, often in  irect contrast to reg-
ulators’ state intent. We suggest possible alternative explanations  rawn from finance, public policy, public
choice, an the behavioral economics literature. However, absent some normative justification for this premium,
it woul appear that regulators are authorizing excessive returns on equity to utility investors an that these
excess returns translate into tangible profits for utility firms.

1. Introduction

In economics, the equity-premium puzzle refers to the empirical
phenomenon that returns on a  iversifie equity portfolio have ex-
cee e the riskless rate of return on average by more than can be ex-
plaine by tra itional mo els of compensation for bearing risk. Since
Mehra an Prescott's (1985) initial paper on the subject, a large bo y of
research has attempte to explain away the puzzle, but without much
success (Mehra an Prescott, 2003). The most likely explanations for
the premium appear to resi e outsi e of classical equilibrium mo els.
We call the rea er's attention to the Mehra-Prescott puzzle as a means
of intro ucing our instant problem, of which it may be consi ere an
applie case. Simply put: why are the equity returns authorize by
electric utility regulators so high, given that riskless rates are so low?

Our scope is as follows. We employ a much larger  ataset than has
previously been examine in the literature an seek to explain the rates
of return authorized by state electric utility regulators. We investigate
the extent to which the actual returns authorize can be explaine by
the Capital Asset Pricing Mo el (CAPM), which regulators (an others)
purport to use. We also examine whether the CAPM is capable of ex-
plaining the clear tren of rising risk premiums present over the last
four  eca es in electric utility rate cases.

While previous stu ies have investigate rates of return for regu-
late electric utilities, the majority of this work has either examine 
actual rates of return to utility stockhol ers, relie on very limite 

samples of rate cases, or teste a variety of hypotheses connecting
utility earnings to various structural an institutional factors. Table 1
summarizes the previous literature most similar to our stu y. By con-
trast, our stu y employs a far larger sample of rate cases (1,596) than
previously examine in the literature. In a  ition, our focus on au-
thorize rates of return highlights the impact of regulatory rate-setting
on consumers, as oppose to stockhol ers, to the extent that authorize 
rates are use to set utility revenue requirements, while earne returns
accrue to stockhol ers. This setting also enables us to analyze rate-
setting in the context of regulatory  ecision-making. Actual rates of
return earne by utilities can  iffer from the rates of return authorize 
by regulators  ue to factors such as the impact of weather on  eman ,
but primarily  ue to the operational performance of a utility, inclu ing
its ability to operate efficiently an control costs to those approve by
regulators.

This regulate equity return puzzle is important not just from a
theoretical asset-pricing perspective, but also for very practical reasons.
The  atabase use in this stu y reflects more than $3.3 trillion (in 2018
 ollars) in cumulative rate-base exposure.1 An error or bias of merely
one percentage point in the allowe return woul imply tens of billions
of  ollars in a  itional cost for ratepayers in the form of higher retail
power prices an coul play a profoun role in the allocation of in-
vestment capital. Couple with utilities’ ten encies towar excessive
capital accumulation un er rate regulation (Averch an Johnson, 1962;
Spann, 1974; Courville, 1974; Hayashi an Trapani, 1976; Vitaliano
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an Stella, 2009), the magnitu e of the problem makes it incumbent on
the in ustry an regulators to get it right.

There are also policy implications for market  esign an regulation.
A recent PJM Interconnection (2016) stu y compare an contraste 
entry an exit  ecisions in competitive an regulate markets to eval-
uate the efficiency of competitive markets for power. One fin ing that
emerge from the stu y was that regulate utilities appeare to be
“overearning” an ha generate positive alpha, while competitive
firms ha not generate positive alpha.2 Although the stu y use a
limite time win ow of rate case  ata an focuse on utility stock re-
turns, not returns authorize by regulators, its fin ings are consistent
with those we explore in more  etail here.

As an ol joke goes, an economist is someone who sees something
work in practice an asks whether it can work in theory. Un oubte ly,
the utility sector has been successful in attracting capital over the past
four  eca es. We cannot necessarily say, however, that ha returns
been consistent with the  ominant theoretical mo el use (an thus
lower), this woul still have been the case. Accor ingly, this article also
raises the question of whether our theoretical mo els of require return
an asset pricing must be refine . Or, at the very least, whether there
are important consi erations that must be accounte for in the appli-
cation of those mo els to the regulate electric utility in ustry.

In this article, therefore, we examine the historical  ata on au-
thorize rates of return on equity in U.S. electric utility rate cases. We
compare these rates of return to several conventional benchmarks an 
the classical theoretical asset-pricing mo el. We  emonstrate that the
sprea between authorize equity returns (an also earne equity re-
turns) an the riskless rate has grown stea ily over time. We investigate
whether this growing sprea can be explaine by classical asset-pricing
parameters an conclu e that it cannot. We then evaluate possible
explanations outsi e of classical finance to suggest fruitful paths for
future research. Specifically, we investigate whether the a  ition of
variables for commission selection an case a ju ication contribute
explanatory power, in line with existing theories in the pubic choice
literature. We conclu e with a  iscussion of the policy implications of
the observe premiums an how regulatory rate-setting coul be a -
juste to mitigate higher premiums.

Section 2 reviews the legal, regulatory, an financial foun ations of
rate of return  etermination for utilities. Section 3  escribes the  ata
use in our analysis an  efines the risk premium on which our analysis

is base . Section 4 presents the results of our analysis an outlines the
various factors explore , inclu ing both classical financial factors an 
factors outsi e of the classical para igm. Section 5 highlights the policy
implications of our research, suggests potential mitigating strategies,
an conclu es.

2. Regulated equity returns and the Capital Asset Pricing Model

At the outset, let us make clear that we are a  ressing only regulated
rates of return on equity in this article. We  raw no conclusions or
inferences about the behavior of returns on non-regulate assets. Our
focus is limite to regulate returns because in such cases it is reg-
ulators who are taske with stan ing in for the  iscipline of a compe-
titive market an ensuring that returns are just an reasonable. For
more than a century, U.S. courts have rule consistently in support of
this objective, while recognizing that achieving it requires consi era-
tion of numerous factors that are subject to change over time. The task
set to regulators, then, is to approximate what a competitive market
woul provi e, if one existed.

Min ful of this man ate, two U.S. Supreme Court  ecisions are
commonly thought to provi e the conceptual foun ation for utility
rate-of-return regulation. In Bluefield Water Works & Improvement Co. v.
Public Service Commission of West Virginia (262 U.S. 679 (1923)), the
Court i entifie eight factors that were to be consi ere in  etermining
a fair rate of return, ruling that “[t]he return shoul be reasonable,
sufficient to assure confi ence in the financial soun ness of the utility,
an shoul be a equate, un er efficient an economic management, to
maintain an support its cre it an enable it to raise money necessary
for the proper  ischarge of its public  uties.” This position was ma e
more concrete in Federal Power Commission v. Hope Natural Gas
Company (320 U.S. 591 (1944)), wherein the Court rule that the “re-
turn to the equity owner shoul be commensurate with returns on in-
vestments in other enterprises having correspon ing risks.”

In both Bluefield an Hope, the Court sought to balance the nee for
utilities to attract capital sufficient to  ischarge their  uties with the
nee for regulators to protect ratepayers from what woul otherwise be
rent-seeking monopolists. These efforts in  etermining “just an rea-
sonable” returns receive significant assistance in the 1960s when
groun breaking a vances in asset-pricing theory were ma e in finance.
Specifically, the  evelopment of the Capital Asset Pricing Mo el
(CAPM) (Sharpe, 1964; Lintner, 1965; Mossin, 1966) provi e a rig-
orous framework within which the question of the appropriate rate of
return coul be a  resse in an objective fashion. The security market
line representation of the CAPM [1] set out the equilibrium rate of
return on equity, rE, as the sum of the rate of return on a riskless asset,

Table 1
Previous stu ies of the  eterminants of electric utility rates of return.

Stu y Sample Description

Joskow (1972) 20 cases in New York between 1960 an 
1970

Only capital markets parameter inclu e was cost of  ebt. Focuse on the requeste rate of return.

Joskow (1974) 174 cases between 1958 an 1972 No CAPM parameters teste . Regulators ten e to ignoring overearning as long as prices were
falling.

Hagerman an Ratchfor (1978) 79 survey responses from utilities about
their last rate case

Use authorize rates. Foun positive coefficients relate to beta an the  ebt/equity ratio.

Roberts et al. (1978) 59 cases from 4 Flori a utilities between
1960 an 1976

No CAPM parameters teste . Only structural factors examine .

Roll an Ross (1983) Utility stock returns between 1925 an 
1980

No authorize returns use . CAPM un erestimates returns relative to the APT.

Pettway an Jor an (1987) 58 electric service companies between
1969 an 1976

Use stockhol er returns only.

Bin er an Norton (1999) 92 firms Use stockhol er returns to estimate beta. Suggeste that regulation causes cash flow “buffering”
an that firms may be un erearning.

PJM Interconnection (2016) 22 regulate firms between 2000 an 
2015

Examine stockhol er returns an foun regulate firms ha positive alpha.

Haug an Wieshammer (2019) N/A Regulators in continental Europe “uniformly a opt the [CAPM]” an courts have rule that the
authorize rates are too low. The opposite fin ing to our stu y.

2 In asset pricing mo els, positive alpha is evi ence of non-equilibrium re-
turns, meaning that investors are receiving compensation in excess of what
woul be require for bearing the risks they have assume .
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rf , an a premium relate to the level of risk being assume that was
 efine in relation (through the factor ) to the expecte excess rate of
return on the overall market for capital, rm.

= +r r r r( )E f m f (1)

It is outsi e of the scope of this paper to  elve too  eeply into the
foun ations of asset pricing. We note, also, that the CAPM metho ology
is not the sole can i ate for rate-of-return  etermination in utility rate
cases. Morin (2006, p. 13) i entifies four main approaches use in the
 etermination of the “fair return to the equity hol er of a public utility's
common stock,” of which the CAPM is but one.3 Nevertheless, the
concept of the appropriate rate of return on equity being a combination
of a riskless rate of return an a premium for risk-bearing has since
become wi ely accepte as a means of  etermining the appropriate
authorize return on equity in state-level utility rate cases (Phillips,
1993, pp. 394–400). In contrast, the Fe eral Energy Regulatory Com-
mission relies exclusively on the DCF approach, which is also common
with natural gas utilities. For electric utilities, however, the CAPM in
particular is seen as the “preferre ” (Myers, 1972; Roll an Ross, 1983,
p.22) an “most wi ely use ” (Villa sen et al., 2017, p. 51) metho in
regulatory procee ings. Multi-factor approaches such as Arbitrage Pri-
cing Theory (APT) (Ross, 1976) an the Fama an French (1993) fra-
mework are use with significantly less frequency in practice (Villa sen
et al., 2017, p. 206). In other wor s, our focus on the CAPM is not solely
because of its perceive normative status, but also because it is the
metho most regulators say they are using.

In Hope, however, the Court also a vocate the “en results  oc-
trine,” acknowle ging that regulatory metho s were (legally) im-
material so long as the en result was reasonable to the consumer an 
investor. In other wor s, there was no single formula for  etermining
rates. A typical example of the latitu e grante by the  octrine is foun 
in Pennsylvania Public Utility Commission (2016, p. 17): “The Com-
mission  etermines the [return on equity] base on the range of rea-
sonableness from the DCF barometer group  ata, CAPM  ata, recent
[returns on equity] a ju icate by the Commission, an informed
judgment [emphasis a  e ].” Rate  etermination in practice is often
not simply a matter of arithmetic; rather, it is an act of ju gment per-
forme by regulators. As a result, our investigation examines not just
the relation of authorize rates to those implie by the CAPM, but also
the potential for that relationship to be influence by regulator ju g-
ment.

Before we turn to the  ata, however, let us  ispense with an alter-
nate formulation of the un erlying question. In questioning the size of
the premium an why equity returns are so high, one might also ask
instea why the riskless rate is so low. In ee , Mehra an Prescott
(1985) ask this very question, before  ismissing it on theoretical
groun s. We revisit this question in light of recent  ata an ask whether
the premium  uring the perio in question is more a function of riskless
rates being force  own by the Fe eral Reserve's intervention, than of
equity premiums increasing (since the manifest intent of quantitative
easing was to lower riskless rates).4 Our historical  ata, as Section 3

in icates,  o not support that hypothesis. The premium growth has
persiste since the beginning of our  ata series in 1980 an has per-
siste across a variety of monetary an fiscal policy regimes.

3. Regulated electric utility returns on equity, 198 –2 18

3.1. Historical authorized return on equity data

The  ata use in this stu y were collecte an maintaine by
Regulatory Research Associates (RRA), a unit of S&P Global. The RRA
 atabase is comprehensive. It contains every electric utility rate case in
the Unite States since 1980 in which the utility has requeste a rate
change of at least $5 million or a regulator has authorize a rate change
of at least $3 million. Our stu y comprises the perio from 1980
through 2018. Table 2 illustrates the bri ge from the RRA rate-case
population to the rate-case sample use in our analyses. We examine 
the returns on equity authorize by the regulatory agencies, not the
returns requeste by the utilities.5 The sample we use in this paper
contains 79% of the RRA universe, but 97% of the rate cases in which a
rate of return on equity was authorize by a state regulator.

Nearly all fifty states an Washington D.C. are represente in the
 ata set.6 Thirty-two electric utility rate cases satisfying the qualifica-
tions liste above were file in the average state over the past thirty-
eight years, with the most being file in Wisconsin (120) an the fewest
being file in Tennessee (3), Alaska (2), an Alabama (1). The fre-
quency of filing in a state  oes not appear to have any relationship to
premium growth. The average risk premium has grown in both the ten
states that complete the most rate cases an the ten states that com-
plete the fewest rate cases an has grown at very similar rates (see
Fig. 1). In fact, as Fig. 2 illustrates, the general tren across all states is
similar.

In the early 1980s there were over 100 rate cases file each year. By
the late 1990s, in the mi st of wi esprea  eregulation of the electric
power in ustry, the number of filings reache its lowest point (with six
in 1999). Since then, filing frequency has increase to an average of
forty-eight per year over the last three years (see Fig. 3). The  ecline in
rate case activity in many instances was the  irect result of rate mor-
atoria relate to the transition to competitive markets in the late 1990s,
as well as to moratorium-like concessions ma e to regulators relate to
merger approvals over the last  eca e. Many of these moratoria will
expire over the next two years, suggesting a new increase in rate case
activity is likely. Finally, no in ivi ual utility ha an outsize influence
on the sample. One hun re forty-four  ifferent companies file rate
cases, but many have since merge or otherwise stoppe filing.7 The
average firm file eleven rate cases in our sample. Within our sample
the most frequently-filing entity was PacifiCorp, which file seventy-
three rate cases, or less than 5% of the sample.

3.2. Calculating the regulated equity premium

Regulate equity returns are generally equal to the sum of the
riskless rate of return an a premium for risk-bearing. In the CAPM, the
premium for risk-bearing is given by r r( )m f , where is the utility's

3 The other three approaches i entifie by Morin (2006) are: Risk Premium
(which is an attempt to estimate empirically what the CAPM  erives theoreti-
cally), Discounte Cash Flows (or “DCF,” which is a  ivi en capitalization
mo el), an Comparable Earnings (which is an empirical approach to  eriving
cost of capital from market comparables base on Hope).

4 This has also been an ongoing issue of contention in recent regulatory pro-
cee ings. In Opinion 531-B (Fe eral Energy Regulatory Commission, March 3,
2015, 150 FERC 61,165), the Fe eral Energy Regulatory Commission (FERC)
foun that “anomalous capital market con itions” cause the tra itional  iscount
rate  etermination metho s not to satisfy the Hope an Bluefield requirements
(150 FERC 61,165 at 7). But in a relate  ecision only eighteen months later
(Fe eral Energy Regulatory Commission, September 20, 2016, 156 FERC
61,198), FERC acknowle ge that expert witnesses  isagree as to whether any
market con itions were, in fact, “anomalous” (156 FERC 61,198 at 10).

5 To be clear, we refer to the rates set by regulators as the “authorize ” rates.
These may be contraste with utilities' “requeste ” rates an also with the
“earne ” rates of return actually realize by utilities. Regulatory authorization
of a rate is not a guarantee that a utility will actually earn such a rate. We
a  ress this issue in further  etail in Section 4.5.

6Only Nebraska  i not have a reporte rate case meeting the parameters of
the  ata set. Nebraska is unique in that it is the only state serve entirely by
consumer-owne entities (e.g., cooperatives, municipal power  istricts) an 
therefore absent a profit motive it  oes not have the same a versarial reg-
ulatory system as all other states.

7 The level of analysis is at the regulate utility level. We recognize that many
hol ing companies have multiple ring-fence regulate utility subsi iaries.
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Table 2
Bri ge illustrating how our sample is constructe from the RRA electric utility rate case population  ata.

Number of cases Percent of cases Description

2033 100.0% All electric utility rate cases 1980–2018 in which utility has requeste a rate change of at least $5 million or a regulator has authorize a rate
change of at least $3 million.

−19 −0.9% Rate cases with final a ju ication (i.e., fully-litigate or settle ) still pen ing as of December 31, 2018, are exclu e 
−369 −18.2% Rate cases with no return on equity  etermination are exclu e 
−30 −1.5% Rate cases with no capital structure  etermination are exclu e 
−19 −0.9% Rate cases with authorize rates lower than the then-prevailing riskless rate are exclu e 
1596 79.0% Rate cases use in our analysis

Fig. 1. Risk-premium growth by frequency of case filing. Gaps in the series
reflect years in which no rate cases were file for the subject group. The risk
premium is calculate as r rE f , or the excess of the authorize return on

equity over the then-current riskless rate.

Fig. 2. Range of risk-premium growth across states. States with highest (New Hampshire) an lowest (South Carolina) rates of risk-premium growth over the perio 
(among states with at least five rate cases) are highlighte .

Fig. 3. Number of electric utility rate cases finalize by year.
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equity beta. Rearranging the security market line equation [1], we
 efine the regulate equity premium as =r r r r– ( )E f m f . Presente 
thus, we first note that the existence of a (positive) regulate equity
premium is not, by itself, evi ence of irrational investor behavior or
mo el failure. Neither is the existence of a growing regulate equity
premium. We take no position here on what the “correct” premium
shoul be in any instance. Rather, we shall be content in this article
simply to  etermine whether or not the behavior of the risk premium in
practice is consistent with financial theory.

On average, the authorize return on equity is 5.1% (stan ar  e-
viation= 2.2%) higher than the riskless rate. Fig. 4 illustrates the
average authorize return on equity over the perio against the average
annual riskless rate an investment-gra e corporate bon rate.8 For
avoi ance of  oubt, we note that only the U.S. Treasury note rate
shoul be consi ere the riskless rate. We inclu e corporate bon rates
solely to assess whether the tren in riskless rates is materially  ifferent
from the tren in risky  ebt.

While the regulate equity premium has average 510 basis points
across the entire time perio , in 1980 the average premium was only
277 basis points, whereas in 2018 it average 668 basis points. Fig. 5
shows the  ifference between the authorize return on equity an the
riskless rate for each case in the  ata over the past thirty-eight years.
Although the premium is  etermine against the riskless rate of return
(represente here as the yiel on a 10-year U.S. Treasury note), we also
present for comparison the sprea s  etermine against the yiel on the
Moo y's Seasone Baa Corporate Bon In ex to illustrate that the effect
is not an artifact of recent monetary policy on Treasury rates. The
tren s of the two series are quite similar (an both have statistically-
significant positive slopes); accor ingly, we shall present only the
Treasury rate- etermine premiums throughout the remain er of this
paper.

Given that a large an growing regulate equity premium exists, our
question is whether or not it can be explaine within an equilibrium
asset-pricing framework such as the CAPM. If were to have increase 
 uring the time perio in question, for example, the growth of the
regulate equity premium may well be explaine by the increasing
(relative) riskiness of utility equity. As Section 4  emonstrates, how-
ever, in fact it cannot.

4. Potential explanations for the premium

Having  emonstrate the existence of a large an growing regulate 
equity premium, we investigate various potential explanations. As we
in icate above, we procee with our investigation of explanations for
the premium via the Capital Asset Pricing Mo el. The CAPM allows
three basic mechanisms of action for a change in the risk premium: (i)
the manner in which the un erlying assets are finance has change ,
(ii) the risk of the un erlying assets themselves has change , an /or
(iii) the rate at which the market in general prices risk has change . We
explore each in turn an formally test whether the tren in the  ata can
be explaine by the CAPM. Fin ing that it cannot, we then turn to
theoretical explanations outsi e of the CAPM. The potential alternative
explanations in Sections 4.5 through 4.7 all represent viable paths for
further research.

4.1. Capital structure effects

As corporate leverage increases, the un erlying equity becomes
riskier an thus  eserving of higher expecte returns. In finance, the
Hama a equation  ecomposes the CAPM equity beta ( ) into an un-
 erlying asset beta (

A
) an the impact of capital structure (Hama a,

1969, 1972). Specifically, the Hama a equation states that

= +1 (1 )
A

D

E
, where is the tax rate an D an E are the  ebt

an equity in the firm's capital structure, respectively. We use the
marginal corporate fe eral income tax rate for the highest bracket, as
provi e in Internal Revenue Service (n. .).

One explanation for a growing risk premium woul be stea ily in-
creasing leverage among regulate utilities. However, regulators also
generally approve of specific capital structures as part of the rate-
making process. As a result, our  atabase also contains the authorize 
capital structures for each utility.9 In fact, utilities are less leverage 
to ay than they were in 1980. The average  ebt-to-equity ratio in the
first five years of the  ata set (1980–1984) was 1.74; in 2014–2018 it
was 1.05. More generally, we can observe the impact of leverage

Fig. 4. Annual average authorize return on equity vs. U.S. Treasury an investment gra e corporate bon rates.

8We use the 10-year constant maturity U.S. Treasury note yiel as a proxy
for the riskless rate an the yiel on the Moo y's Seasone Baa Corporate Bon 
In ex as a proxy for investment-gra e corporate bon rates. Both series were
obtaine from the Fe eral Reserve's FRED  atabase (Boar of Governors of the
Fe eral Reserve System, n. .-a; n. .-b).

9 To be clear, the authorize capital structures evaluate here apply to the
regulate utility subsi iaries, an not necessarily to any hol ing companies to
which they belong. The hol ing companies themselves may utilize more or less
leverage, but typically the regulate utility subsi iaries are “ring-fence ” so as
to isolate them from hol ing company-level risks. Similarly, rate-of-return
regulation woul apply only to the regulate subsi iaries, not to the parent
hol ing company. As a result, the capitalization of the regulate entity (stu ie 
here) is often  ifferent from the capitalization of the publicly-tra e entity that
owns it.
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moving in the opposite  irection of what one may expect, whether we
examine the  ebt-to-equity ratio exclusively or the Hama a capital
structure parameter (i.e., the portion of the Hama a equation multi-

plie by
A
, or +1 (1 )

D

E
) in its entirety. Figs. 6 an 7 illustrate

these results. As a result, it  oes not appear as if capital structure itself
can explain the behavior of the risk premium.

4.2. Asset-specific risk

As note above, the Hama a equation  ecomposes returns into

compensation for bearing asset-specific risks an for bearing capital
structure-specific risks. Even if a firm's capital structure remains un-
change , the riskiness of its un erlying assets may change. This risk is
represente by the unlevere asset beta,

A
. An increase in the asset

beta applicable to such investments woul , all else hel equal, justify an
increase in the risk premium.

To examine such a hypothesis, we use the fifteen members of the
Dow Jones Utility Average between 1980 an 2018 as a proxy for
“utility asset risk.” We estimate five-year equity betas for each firm by
regression of their monthly total returns against the total return on the
S&P 500 in ex.10 The equity betas calculate were then converte to

Fig. 5. Authorize return on equity premium, 1980–2018.

Fig. 6. Authorize return on equity premium vs. utility leverage.
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asset betas using Hama a's equation an correcte for firm cash hol -
ings using firm-specific balance sheet information. We then average 
the fifteen asset betas calculate in each year as our proxy for utility
asset risk.11 The results remain substantively unchange whether an
equal-weighte or a capitalization-weighte average is use .

Although there is, of course, variation in the in ustry average asset
beta across the thirty-eight years, the general tren is  own. Fig. 8
presents the risk premium in comparison to the in ustry average asset
beta. As a result, the asset beta is moving in the opposite  irection from
what one might expect, given a stea ily-increasing risk premium, an 
therefore  oes not appear to explain the observe behavior of the risk
premium.

4.3. The market risk premium

The last CAPM- erive explanation for a changing risk premium
relates to the pricing of risk assets in general. If investors require
greater compensation for bearing the systematic risk of the market in
general, then the risk premium across all assets woul increase as well
(all else hel equal) as a result of the average risk aversion coefficient of
investors increasing. The market risk premium reflects this risk-bearing
cost in the CAPM.

Although we can observe the ex postmarket risk premium, investors'
assessment of the ex ante market risk premium is generally base on
assuming that historical experience provi es a meaningful gui e to

future experience.12 It is customary to examine the actual market risk
premium over some historical time perio an base one's estimate of
the expected future market risk premium on that historical experience
(Sears an Trennepohl, 1993; Villa sen et al., 2017, p. 59). While the
size of the historical win ow is subjective, it is sufficient for our pur-
poses to note that the slope of the market risk premium over time has
been negative irrespective of the historical win ow use .13 Most
sources a vocate for using the longest time win ow available (Villa sen
et al., 2017, p. 61); we use a fifty-year historical win ow for calculation
purposes. As Fig. 9 illustrates, that  eclining tren in the market risk
premium appears to be inconsistent with the increasing risk premium
exhibite by the rates of return authorize by regulators.

4.4. Testing a theoretical model of the risk premium

Although we have illustrate that each component of the CAPM risk
premium appears at o  s with the risk premium  erive from rates of
return authorize by regulators, we now turn to a formal exploration of
these relationships. By combining the security market line representa-
tion of the CAPM [1] an the Hama a equation, we can  efine the risk
premium, r rE f .

= × + ×r r
D

E
MRP1 (1 )E f A (2)

In [2], r rE f is the risk premium, or the  ifference between the au-
thorize rate of return on equity for a given firm in a given rate case an 
the then-prevailing riskless rate. The asset beta,

A
, is calculate as

 escribe in Section 4.2. The mi  le component is taken from the
Hama a equation an reflects the marginal corporate income tax rate
( ) in effect in the year in which the equity return was authorize an 
the authorize  ebt-to-equity ratio reflecte in the regulators'  ecision
for each case. Lastly, MRP is the ex ante estimate of the market risk

Fig. 7. Authorize return on equity premium vs. the Hama a capital structure parameter.

10We  etermine the composition of the Dow Jones Utility Average in ex at
the en of each year an use a rolling five-year win ow to perform the re-
gressions. For example, the 1980 regression betas were estimate base on
monthly returns from 1975 to 1979, the 1981 regression betas were estimate 
base on monthly returns from 1976 to 1980, an so on.

11 The balance sheet an total return  ata are taken from Stan ar & Poor's
COMPUSTAT  atabase. We calculate = +/ 1 (1 )

A

D

E
an 

=
+

/ 1
A A

C

D E
, where C equals the amount of cash an cash equivalents

hel by each firm an D an E represent, respectively, the  ebt an equity of
each firm. We measure D as the sum of Current Liabilities, Long-Term Debt, an 
Liabilities–Other in the COMPUSTAT  ata. Because final firm accounting in-
formation was not available for 2018 at the time of writing, we maintaine the
capital structures calculate using 2017  ata.

12We  o not  well here on the issue of the “observability” of the market
portfolio as it relates to testability of the CAPM. We shall assume that the S&P
500 in ex is a reasonable proxy for the market portfolio.

13 The market risk premium  ata use here are taken from  ata on the S&P
500 an 10-year U.S. Treasury notes collecte from the Fe eral Reserve
(Damo aran, n. .).
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premium base on a fifty-year historical win ow as of the year in which
each equity return was authorize .

Let = …i N1, , in ex firms an = …t T1, , in ex years. Not every
firm files a rate case in every year. In a  ition, firms enter an exit over
time  ue to merger or bankruptcy. Because regulators must have an
evi entiary recor to support their  eterminations, we assume that
each rate case is evaluate in epen ently in an a versarial hearing
across time.

By using a logarithmic transform of [2], we arrive at equation [3].

= + + + +ln r r ln ln
D

E
ln MRP( ) ( ) 1 (1 ) ( )E it f t A t t

it

it
t, , 0 1 , 2 3

(3)

In a tra itional or inary least squares (OLS) regression setting, the
CAPM woul hypothesize that

0
shoul be zero (or not significant) an 

1
,

2
, an 

3
shoul be positive an significant. What we fin , however,

is exactly the opposite of that (Table 3). The coefficients are negative
an strongly significant. Further, a comparison of the observe risk
premium to the risk premium estimate by our regression mo el reveals
a goo fit (Fig. 10). The negative coefficients are problematic for the
CAPM, but also suggest rather counterintuitive effects at an applie 

Fig. 8. Authorize return on equity premium vs. in ustry average asset beta.

Fig. 9. Authorize rate-of-return premium vs. ex ante estimate market risk premium.
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level. Regulators use CAPM prescriptively in rate cases; they are  e-
termining what utilities should earn. A negative capital structure coef-
ficient suggests, for example, that investors in firms with high leverage
should be compensate with lower returns. Similarly, negative coeffi-
cients imply that investors in firms with riskier assets (higher asset
betas) an  uring perio s of higher risk aversion (higher market risk
premiums) shoul also be compensate with lower returns. These re-
sults woul be  ifficult for regulators to justify on normative groun s.

It may be the case, however, that common cross-sectional variation
is biasing the results for this  ata by creating en ogeneity issues for the
OLS-estimate coefficients. For example, the repeate presence of the
same utilities over time coul intro uce entity-level fixe effects into
the analysis. Accor ingly, we performe an F-test to evaluate the pre-
sence of in ivi ual-level effects in the  ata (Ju ge et al., 1985: p. 521).
The test strongly supports the presence of in ivi ual (utility-level) ef-
fects (F143,1449=1.5, p < 0.001). In a  ition, the Hausman test
(Hausman, 1978; Hausman an Taylor, 1981) supports the fixe -effect
specification in lieu of ran om effects ( 2(3)= 24.0, p < 0.001). As a
result, Table 3 also provi es the regression coefficients controlling for
utility-level fixe effects. These coefficients, while numerically  ifferent
than the OLS results, are nevertheless still negative an strongly sig-
nificant, in conflict with both financial theory an regulator intent.

Fig. 10 also reveals a  istinct shift in the pre icte tren of the risk
premium beginning in 1999. This is notable because for many parts of
the U.S., 1999 represente the year that implementation of electric
market reform an restructuring began, with wholesale markets such as
ISO-New Englan opening an several  ivestiture transactions of for-
merly-regulate generating assets occurring, establishing market va-
luations for formerly regulate assets (Borenstein an Bushnell, 2015).
In a  ition, FERC issue its lan mark Or er 2000 encouraging the
creation of Regional Transmission Organizations. To examine this point
in time, we  ivi e the  ata into two sets, 1980–1998 an 1999–2018,
an estimate separate regression mo els for each subset using both
OLS an controlling for utility-level fixe effects (Table 4). As before,
the F (pre-1999 F129,805=1.6, p < 0.001; post-1998 F129,525=3.2,
p < 0.001) an Hausman (pre-1999 2(3)= 15.5, p < 0.01; post-
1998 2(3)= 23.8, p < 0.001) tests both strongly support the mo el
controlling for utility-level fixe effects over OLS.

Although the results in both cases are consistent with our earlier
fin ing that the stan ar finance mo el appears at o  s with the em-
pirical  ata, the two regression mo els are noticeably  ifferent from
one another an appear to better represent the  ata (Fig. 11). We

performe the Chow (1960) test an confirme the presence of a
structural break in the  ata in 1999 (F4,1588=91.6, p < 0.001).14 We
fin this result suggestive that  eregulatory activity may have an in-
fluence even on still-regulate utilities—a point to which we shall re-
turn in Section 5.2.

4.5. Potential finance explanations other than the CAPM

In Mehra an Prescott's (2003) review of the equity premium puzzle
literature, the authors acknowle ge that uncertainty about changes in
the prevailing tax an regulatory regimes may explain the premium.
Such forces may also be at work with regar to regulate rates of return.
To the extent that investors require higher current rates of return because
they are concerne about future shocks to the tax or regulatory structure
of investments in regulate electric utilities (e.g., EPA's promulgation of
the Clean Power Plan, the U.S. Supreme Court's stay of the Clean Power
Plan, expiration of tax cre its), such concern may be manifest in a higher
 egree of risk aversion that is unique to investors in the electric utility
sector, an therefore a higher “market” risk premium on the assumption
that capital markets are segmente for electric utilities.

A separate line of inquiry concerns a criticism of the Hama a
equation in the presence of risky  ebt (Hama a (1972) exclu e  efault
from consi eration). Conine (1980) exten e the Hama a equation to
accommo ate risky  ebt by applying a  ebt beta. Subsequently, Cohen
(2008) sought to exten the Hama a equation by a justing the  ebt-to-
equity parameter to incorporate risky  ebt in the calculation of the
equity beta [4].

= +
r

r

D

E
1 (1 )A

D

f (4)

We view neither of these propose solutions as entirely satisfying,
an note that they ten to be material only for high leverage, which is
not common to regulate utilities. Nevertheless, we acknowle ge that
a justments to the capital structure may influence the risk premium.
However, applying the Cohen (2008) mo ification an using the
Moo y's Seasone Baa Corporate Bon Yiel as a proxy for the cost of
risky  ebt (rD), we note that our regression results are substantively
unchange . As Table 5 illustrates, use of the Cohen betas still results in
highly significant, but negative coefficients, which is contrary to theory.
These results are maintaine when controlling for utility-level fixe 
effects, an the F (Hama a F143,1449=1.5, p < 0.001; Cohen
F143,1449=1.3, p < 0.01) an Hausman (Hama a 2(3)= 24.0,
p < 0.001; Cohen 2(3)= 6.3, p < 0.1) tests are significant in sup-
port of the fixe effects mo el.

In lieu of mo ifying the CAPM parameters, some researchers have
suggeste that Ross's (1976) Arbitrage Pricing Theory (APT) is prefer-
able to the CAPM because the CAPM pro uces a “shortfall” in estimate 
returns (Roll an Ross, 1983) an “un erestimates” actual returns in
utility settings (Pettway an Jor an, 1987). While the works of these
authors are suggestively similar to the analysis containe in this paper,
we note that those authors were examining the actual returns on utility
common stocks, rather than the rates of return authorized by regulators
for assets hel in utility rate bases. The  istinction is important. In the
case of the former, it is a question of asset pricing mo els an efficient
capital markets. In the case of the latter, it is an issue of regulator
ju gment. We note specifically that regulators are making  ecisions
that set these rates, an in many cases are  oing so explicitly stating
that they are relying in whole or in part on the CAPM. Our question
concerns not just whether the CAPM is a better asset pricing mo el
(than the APT, for example), but whether regulators' own ju gment can

Table 3
Regression results for CAPM-base risk premium mo el. Coefficients for both
the OLS regression mo el an a mo el controlling for utility-level fixe effects
are shown.

OLS Controlling for utility-
level fixe effects

ln r r( )E f ln r r( )E f

0
, Constant 3.641****

(0.130)

1
, Asset beta, ln ( )

A
−0.158**** −0.156****

(0.022) (0.023)

2
, Capital structure, +ln 1 (1 )

D

E

−0.492**** −0.967****

(0.103) (0.142)

3
, Market risk premium, ln MRP( ) −0.947**** −0.898****

(0.035) (0.039)
R-square 46.4% 46.6%
A juste R-square 46.3% 41.2%
F statistic 458.8**** 420.9****
No. of observations 1596 1596

Stan ar errors are reporte in parentheses.
*, **, ***, an **** in icate significance at the 90%, 95%, 99%, an 99.9%
levels, respectively.

14 A  itional testing using the An rews (1993) approach supports the pre-
sence of structural breaks  uring the transitional regulatory perio i entifie by
Borenstein an Bushnell (2015), confirming the appropriateness of our selec-
tion of 1999 as a year with strong historical motivation for a structural break.
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be explaine by the mo el on which they claim to rely.
Lastly, to a  ress a relate point, we also examine the actual

earne rates of return on equity for the 15 utilities in the Dow Jones
Utility Average over our historical win ow. We use each firm's actual
return on equity, calculate annually as Net Income  ivi e by Total
Equity, as reporte in the COMPUSTAT  atabase. This measure of firm
profitability examines how successful the firms were at converting their
authorized returns into earned returns. In general, the earne returns
closely tracke the authorize returns, suggesting that the  ecisions of
regulators are significantly influencing the actual earnings of regulate 
utilities. Fig. 12 compares the sprea of authorized rates of return over
riskless rates to the sprea of earned rates of return over riskless rates
an to the me ian net income of utilities in constant 2018  ollars.15 The

stea ily increasing risk premium we have i entifie is present in both
series. The series are correlate at 0.77 (authorize vs. earne ), 0.59
(authorize vs. me ian net income), an 0.75 (earne vs. me ian net
income), all of which are significantly greater than zero (p < 0.001).
Further, the “capture rate” (the percentage of authorize rates actually
earne by the utilities) average 96% over the entire time perio . As a
result, we conclu e that the tren of increasing risk premiums is not an
abstract anomaly occurring in a regulatory vacuum, but rather a  irect
contributor to the earnings of regulate utilities.

However, these measures of firm performance must be interprete 
with caution. The authorize rates of return apply to juris ictional
utilities, while the earne rates of return are calculate base on
hol ing company performance, which in many cases are not strictly
equivalent. Further, increasing net income may be  ue to in ustry
consoli ation pro ucing larger firms (with income increasing only
proportionally to size), rather than an increase in profitability itself. In
fact, the average income-to-sales ratio of the Dow Jones Utility Average
members remaine remarkably stable across the perio of our stu y,

Table 4
Regression results for a two-perio CAPM-base risk premium mo el. For purposes of the Chow test, the combine sum of square resi uals was 272.5. Coefficients
for both the OLS regression mo el an a mo el controlling for utility-level fixe effects are shown.

OLS Controlling for utility-level fixe effects

1980–1998 1999–2018 1980–1998 1999–2018

ln r r( )E f ln r r( )E f ln r r( )E f ln r r( )E f

0
, Constant −6.259**** 5.159****

(0.718) (0.093)

1
, Asset beta, ln ( )

A
−0.940**** −0.071**** −0.972**** −0.065****

(0.131) (0.008) (0.135) (0.008)

2
, Capital structure, +ln 1 (1 )

D

E

−0.140 −0.325**** −0.865**** −0.636****

(0.150) (0.049) (0.224) (0.075)

3
, Market risk premium, ln MRP( ) −4.529**** −0.471**** −4.326**** −0.432****

(0.261) (0.026) (0.267) (0.025)
R-square 26.7% 36.9% 30.2% 44.9%
A juste R-square 26.4% 36.6% 18.8% 31.0%
F statistic 113.3**** 127.3**** 116.0**** 142.5****
Sum of square resi uals 214.4 8.4 170.8 4.7
No. of observations 938 658 938 658

Stan ar errors are reporte in parentheses.
*, **, ***, an **** in icate significance at the 90%, 95%, 99%, an 99.9% levels, respectively.

Fig. 1 . Actual vs. OLS regression-mo el risk premium.

15We use the me ian earne rate of return over the 15 Dow Jones utilities.
The results are substantively equivalent if the average earne rate of return is
use but are more volatile  ue to the impact on earnings of the California en-
ergy crisis of 2000–2001 an the collapse of Enron in 2001.
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an actually slightly  ecline , suggesting that gains in net income came
from growing revenue, rather than increasing margins (although rev-
enue growth may itself be a function of rising authorize rates of re-
turn). Nevertheless, the results are suggestive.

We have not repeate the analysis of Roll an Ross (1983) an 
Pettway an Jor an (1987) an examine the relationship between
firm performance an stock performance. Their fin ings, however,
suggest that regulate utilities have realize higher stock returns than
can be explaine by the CAPM—a fin ing congruent with our work an 
suggestive of other factors being price by the market. This  oes not
entirely explain the ju gment issue, however: why regulators appearing
to use a CAPM approach provi e utilities with returns that also appear
to be excessive.

4.6. Potential public choice explanations

Another category of potential explanations emerges from the public
choice literature on the role of institutional factors. Regulators may be

 eliberately or ina vertently provi ing a “win fall” of sorts to electric
utilities. Stigler (1971), among others in the literature on regulatory
capture, note that firms may seek out regulation as a means of pro-
tection an self-benefit. This is particularly true when the circum-
stances are present for a collective action problem (Olson, 1965) of
concentrate benefits (excess profits to utilities may be significant) an 
 iffuse costs (the impact of those excess profits on each in ivi ual
ratepayer may be small). Close relationships between regulators an the
in ustries that they regulate have been observe repeate ly, an one
possible explanation for the size an growth of the risk premium is the
electric utility in ustry's increasing “capture” of regulatory power.

We are somewhat skeptical of this explanation, however, both be-
cause of the  egree of intervention in most utility rate cases by non-
utility parties, an because the  ata  o not suggest that regulators have
become progressively laxer over time. Fig. 13 compares the rates of
return on equity requested by utilities in our  ata set against the rates of
return ultimately authorize . As the tren line illustrates, this ratio has
remaine remarkably stable (within a few percent) over the thirty-eight

Table 5
Regression results for the stan ar Hama a capital structure mo el an Cohen (2008) capital structure mo el that incorporates risky  ebt. Coefficients for both the
OLS regression mo el an a mo el controlling for utility-level fixe effects are shown.

OLS Controlling for utility-level fixe effects

Hama a Cohen Hama a Cohen

ln r r( )E f ln r r( )E f ln r r( )E f ln r r( )E f

0
, Constant 3.641**** 3.191****

(0.130) (0.085)

1
, Asset beta, ln ( )

A
−0.158**** −0.169**** −0.156**** −0.175****

(0.022) (0.022) (0.023) (0.023)

2
, Capital structure, +ln 1 (1 )

D

E

−0.492**** −0.967****

(0.103) (0.142)

2
, Capital structure, +ln 1 (1 )

rD

rf

D

E

−0.156* −0.275***

(0.081) (0.040)

3
, Market risk premium, ln MRP( ) −0.947**** −1.046**** −0.898**** −1.087****

(0.035) (0.036) (0.039) (0.040)
R-square 46.4% 45.7% 46.6% 45.1%
A juste R-square 46.3% 45.6% 41.2% 39.6%
F statistic 458.8**** 447.1**** 420.9**** 396.9****
No. of observations 1596 1596 1596 1596

Stan ar errors are reporte in parentheses.
*, **, ***, an **** in icate significance at the 90%, 95%, 99%, an 99.9% levels, respectively.

Fig. 11. Actual vs. two-perio OLS mo el-pre icte risk premium.
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years of  ata, even as the risk premium itself has stea ily increase . As
a result, the  ata  o not suggest in general an obvious, growing per-
missiveness on the part of regulators. However, the last nine years are
suggestive of an increasing level of accommo ation among regulators.
We propose a possible explanation for this particular pattern in Section
4.7.

To examine the public choice issues further, we investigate whe-
ther the risk premiums were relate to the selection metho of public
utility commissioners an whether or not the rate cases in question
were settle or fully litigate . The tra itional hypothesis has been that
electe (instea of appointe ) commissioners were less susceptible to
capture, more “responsive” to the public, an therefore more pro-con-
sumer. Further, that cases that were settle were more likely to be
accommo ating to utilities (as money was “left on the table”) an 
therefore woul result in higher rates.

A sizable bo y of literature, however, has largely rejecte the se-
lection metho hypothesis. Hagerman an Ratchfor (1978) an 
Primeaux an Mann (1986) conclu e that the selection metho ha no
impact on returns or electricity prices respectively. Others have agree 
that the selection metho alone  oesn't matter; it is how closely the
regulators selecte are monitore that matters (Boyes an McDowell,
1989). In a  ition, whatever evi ence of an effect that may exist is
likely  ue to selection metho being a proxy for states with  ifferent
intrinsic structural con itions (Harris an Navarro, 1983). Lastly, while
states with electe utility commissioners (Kwoka, 2002) or commis-
sioners whose appointment by the executive requires approval by the
legislature (Boyes an McDowell, 1989) ten to have lower electricity
prices, those low prices may create the perception of an “unfavorable”
investment climate an may therefore lea to a higher cost of capital
(Navarro, 1982). Alternatively, if lower prices are observe , it then
remains unclear who actually pays (utility sharehol ers in foregone
profits or consumers in higher costs of capital) for the lower observe 
prices (Besley an Coate, 2003).

To examine the impact of commission selection metho an means
of case resolution on risk premium, we categorize each state as having
an electe or appointe utility commission base on  ata in Costello
(1984), Besley an Coate (2003), an A vance Energy Economy
(2018). In a  ition, each rate case was reporte as being either fully
litigate or settle . The literature has hypothesize (but largely not
foun ) that electe commissions are more “responsive” an therefore
more pro-consumer. As a result, the expectation woul be that the risk
premiums implicit in authorize rates were higher for appointe com-
missions. Similarly, for means of case resolution, risk premiums woul 

be higher for settle , rather than fully litigate rate cases.
Like other authors, we foun no significant effect overall for selec-

tion metho , but a very significant effect for whether cases were settle 
or fully litigate . In a  ition, there appears to be a significant interac-
tion between selection metho an means of case resolution, suggesting
that the lack of evi ence of an effect in the literature may be relate to
its interaction with the means of case resolution, which has not been
examine in this  epth before. Table 6 illustrates the average risk

Fig. 13. Rate of return authorize as a percent of rate of return requeste .

Table 6
Average risk premium in basis points by commission selection metho an 
means of case resolution. The number of cases in each group is provi e in
parentheses.

Appointe 
Commissions

Electe 
Commissions

Subtotals

Settle Cases 612 (367) 697 (89) 629 (456)
Fully Litigate Cases 460 (1008) 488 (181) 464 (1189)
Subtotals 500 (1375) 557 (270) 510 (1645)

Fig. 12. Comparability of sprea s measure with authorize an earne rates of return an utility net income.
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premium observe in each group. The average risk premium for settle 
cases is significantly higher than for fully litigate cases (p < 0.001).
Further, while the average risk premium for settle cases an appointe 
commissions is significantly greater than for fully litigate cases an 
electe commissions (p < 0.001), there is an interaction effect sug-
gesting that the impact of selection metho on risk premium  epen s
on the means of case resolution (p < 0.05).

Notwithstan ing these  ifferences, the incremental explanatory
value of these public choice variables is minimal (but significant).
Table 7 compares the stan ar CAPM mo el with an OLS mo el that
incorporates selection metho an means of case resolution. The Akaike
Information Criterion (AIC) in icates that incorporation of the public
choice variables has only slight incremental value. We estimate that the
marginal impact is only approximately 8 basis points—much less than
the observe increase over time.16 As before, the F (CAPM
F143,1449=1.5, p < 0.001; CAPM + Public Choice F143,1446=1.4,
p < 0.001) an Hausman (CAPM 2(3)= 24.0, p < 0.001;
CAPM + Public Choice 2(6)= 24.1, p < 0.001) tests strongly sup-
port controlling for utility-level fixe effects in the mo el. Table 7 also
inclu es coefficients incorporating such controls.

4.7. Potential behavioral economics explanations

To this point, we have examine a number of factors relate to
economic an institutional influences. At the outset, however, we note 
the potential for rate  etermination to be influence by regulator
ju gment. In many cases there is evi ence that regulators are not be-
having in accor ance with the metho they in fact purport to be using
(i.e., CAPM). As we cannot escape the fact that ultimately the author-
ize return on equity is a pro uct of regulator  ecision-making, we now
consi er possible explanations for the risk premium base on insights
from behavioral economics.

First, we note that regulator attachment to rate  ecisions from the
recent past may be coloring their forwar -looking  ecisions. Earlier we
reference a report from Pennsylvania regulators about their state 

reliance on (inter alia) “recent [returns on equity] a ju icate by the
Commission” (Pennsylvania Public Utility Commission, 2016, p. 17).
The legal weight attache to prece ent may give rise here to a recency
bias, where regulators anchor on recent rate  ecisions an insufficiently
a just them for new information. While stability in regulatory  ecision-
making is seen as useful in assuring investors, to the extent that it re-
sults in a slowing of regulatory response when market con itions
change, regulators shoul be encourage to weigh the benefits of sta-
bility against the costs of  istortionary responses to authorize returns
that lag market con itions.

Our secon insight from behavioral economics involves a curious
observation in the empirical  ata: the average rate of return on regu-
late equity appears to have “converge ” to 10% over time. Although
the un erlying riskless rate has continue to  rop, authorize equity
returns have generally remaine fixe in the neighborhoo of 10%,
only  ropping below (on average) over the last few years. Anec otally,
we have observe a reluctance among potential electric power investors
to accept equity returns on power investments of less than 10%—even
though those same investors rea ily acknowle ge that debt costs have
fallen. To that extent, then, a behavioral bias may be at work.

The finance literature has note a similar effect relate to crossing
in ex threshol points (e.g., every thousan points for the Dow Jones
In ustrial Average). These focal points, which have no normative im-
port, appear to influence investor behavior. Tra ing is re uce near
major crossings (Donal son an Kim, 1993; Koe ijk an Stork, 1994;
Aragon an Dieckmann, 2011), with some asserting that the behavior of
investors in clienteles may pro uce this behavior (Bal uzzi et al.,
1997). We propose a relate theory.

In economics, “money illusion” refers to the misperception of
nominal price changes as real price changes (Fisher, 1928). Shafir et al.
(1997) propose that this type of choice anomaly arises from framing
effects, in that in ivi uals give improper influence to the nominal re-
presentation of a choice  ue to the convenience an salience of the
nominal representation. The experimental results have been uphel in
several subsequent stu ies in the behavioral economics literature (Fehr
an Tyran, 2001; Sve säter et al., 2007).

The effect here may be similar: investors an regulators may con-
flate “nominal” rates of return (the authorize rates) with the risk

Table 7
Regression results for the stan ar CAPM mo el an the CAPM mo el plus two public choice variables (commission selection metho an means of case resolution).
Coefficients for both the OLS regression mo el an a mo el controlling for utility-level fixe effects are shown.

OLS Controlling for utility-level fixe effects

CAPM CAPM + Public Choice CAPM CAPM + Public Choice

ln r r( )E f ln r r( )E f ln r r( )E f ln r r( )E f

0
, Constant 3.641**** 3.519****

(0.130) (0.137)

1
, Asset beta, ln ( )

A
−0.158**** −0.159**** −0.156**** −0.154****

(0.022) (0.022) (0.023) (0.023)

2
, Capital structure, +ln 1 (1 )

D

E

−0.492**** −0.463**** −0.967**** −0.917****

(0.103) (0.102) (0.142) (0.141)

3
, Market risk premium, ln MRP( ) −0.947**** −0.927**** −0.898**** −0.858****

(0.035) (0.036) (0.039) (0.041)

4
, Settle= 1 0.223*** 0.249****

(0.057) (0.060)

5
, Appointe = 1 0.159**** 0.132**

(0.034) (0.058)

6
, Settle= 1×Appointe = 1 −0.182*** −0.197***

(-0.061) (-0.065)
R-square 46.4% 47.4% 46.6% 47.3%
A juste R-square 46.3% 47.2% 41.2% 41.9%
F statistic 458.8**** 238.5**** 420.9**** 216.5****
AIC −2809 −2810
No. of observations 1596 1596 1596 1596

Stan ar errors are reporte in parentheses.
*, **, ***, an **** in icate significance at the 90%, 95%, 99%, an 99.9% levels, respectively.

16 For example, the marginal impact of a settle vs. fully-litigate case woul 
be + =exp exp(3.513 0.223) (3.513) 8.4 using the OLS coefficients.
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premium un erlying the authorize rate. The apparent “stickiness” of
rates of return on equity aroun 10% is similar to the “price stickiness”
common in the money illusion (an , in ee , the rate of return is the
price of capital). If there was in fact a ten ency (intentional or other-
wise) to respect a 10% “floor,” one might expect that the  istribution of
authorize returns within each year may “bunch up” in the left tail at
10%, where absent such a floor one may expect them to be  istribute 
symmetrically aroun a mean. As Fig. 14 illustrates, we see precisely
such behavior. As average authorize returns  ecline to 10% (between
2010 an 2015), the skewness of the within-year  istributions of re-
turns becomes persistently an statistically significantly positive, sug-
gesting a longer right-han tail to the  istributions, consistent with a
lack of symmetry below the 10% threshol .17 We note also that this
perio of statistically significant positive skewness coinci es precisely
with what appeare to be a perio of increase regulator accom-
mo ation in Fig. 13. Further, once the threshol is  efinitively crosse ,
skewness appears to mo erate an the  istribution of returns appears to
revert towar symmetry.

A relate fin ing has been reporte by Fernan ez an colleagues
(Fernan ez et al., 2015, 2017, 2018), where respon ents to a large
survey of finance an economics professors, analysts, an corporate
managers ten e , on average, to overestimate the riskless rate of re-
turn. In a  ition, their estimates exhibite substantial positive skew, in
that overestimates of the riskless rate far excee un erestimates.18 The
authors foun similar results not just in the U.S., but also in Germany,
Spain, an the U.K. In the U.S., the average response  uring the high
skewness perio excee e the contemporaneous 10-year U.S. Treasury
rate by 20–40 basis points, before  eclining as skewness mo erate in
2018. It may be that overestimating the riskless rate is simply one way
for participants in regulatory procee ings to “rationalize” maintaining
the authorize return in excess of 10%. Alternatively, it may be an
a  itional bias in the  etermination of authorize rates of return.

If such biases exist, there are clear implications for the regulatory

function itself. For example, this apparent 10% “floor” was even re-
cognize recently in a U.S. Fe eral Energy Regulatory Commission
procee ing (Initial Decision, Martha Coakley, et al. v. Bangor Hy ro-
Electric Co., et al., 2013, 144 FERC 63,012 at 576): “if [return on
equity] is set substantially below 10% for long perio s […], it coul 
negatively impact future investment in the (New Englan Transmission
Owners).” Our fin ings here  raw us back to Joskow's (1972) char-
acterization of regulator  ecision-making as a sort of meta-analysis.
That is, commissioners  o not merely  irectly evaluate the CAPM
equations. Rather, they look at the nature of the evi ence as presented to
them. Accor ingly, their ju gments are base not just on capital market
con itions in a vacuum, but on the format,  etail, an context of the
information containe within the evi entiary recor of a rate case. As a
result, regulators are susceptible to biases in ju gment, an calibration
of regulatory  ecision-making  uring the rate-setting process shoul be
a require step.

5. Conclusions and policy implications

In this paper, we have examine a  atabase of electric utility rates of
return authorize by U.S. state regulatory agencies over a thirty-eight-
year perio . These rates have  emonstrate a growing sprea over the
riskless rate of return across the time horizon stu ie . The size an 
growth of this sprea —the risk premium— oes not appear to be con-
sistent with classical finance theory, as expresse by the CAPM. In fact,
regression analysis of the  ata suggests the opposite of what woul be
pre icte if the CAPM hol s. This is particularly perplexing given that
regulators often claim to be using the CAPM. In a  ition to the tra i-
tional finance factors, our work examine the influence of institutional,
structural, an behavioral factors on the  etermination of authorize 
rates of return. We fin support for many of these factors, although
most cannot be justifie on tra itional normative groun s.

The pattern of large an growing risk premiums illustrate in this
paper has significant implications for both utility an infrastructure
investment an regulation an market  esign in environments where
both regulate an restructure firms compete for capital. In particular,
if rate case activity increases over the next several years as rate mor-
atoria expire, the implications for retail rate escalation an capital in-
vestment may be significant. We  iscuss each in turn before offering
some thoughts on possible mitigating factors.

Fig. 14. Authorize rates of return on equity an skewness.

17 Formally, we test the hypothesis that the observe skewness is equal to
zero (a symmetric, normal  istribution). The test statistic is equal to the
skewness  ivi e by its stan ar error + +n n n n n6 ( 1)/( 2)( 1)( 3) ,
where n is the sample size. The test statistic has an approximately normal
 istribution (Cramer an Howitt, 2004).

18 At the time of the 2015 survey, for example, the 10-year U.S. Treasury rate
was 2.0%. The average riskless rate reporte by the 1983 U.S. survey re-
spon ents was 2.4% (me ian 2.3%), but responses range from 0.0% to 8.0%.
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5.1. Wholesale and retail electricity price divergence

A growing  ivergence has emerge over the last  eca e. Although
fuel costs an wholesale power prices have  ecline since 2007, the
retail price of power has increase over the same perio (see Fig. 15).
One explanation for this  ivergence in wholesale an retail rates may
be the presence of a growing premium attache to regulate equity
returns an therefore embe  e into rates. To be sure, other forces may
also be at work (for example, recovery of transmission an  istribution
system investments is consuming a greater portion of retail bills—a
circumstance potentially exacerbate by excessive risk premiums).
Further, even if the growing  ivergence between wholesale an retail
rates is relate to a growing risk premium, it  oes not necessarily follow
that such growth is inappropriate or inconsistent with economic theory.
Nevertheless, the potential for embe  ing of such quasi-fixe costs into
the cost structure of electricity pro uction may be significant for en 
users, as efficiency gains on the wholesale si e are more than offset by
excess costs of equity capital on the retail si e.

5.2. Regulation itself as a source of risk

Public policy, or regulation itself, may be a causal factor in the
observe behavior of the risk premium. The U.S. Supreme Court ac-
knowle ge , in Duquesne Light Company et al. v. David M. Barasch et al.
(488 U.S. 299 (1989), p. 315) that “the risks a utility faces are in large
part  efine by the rate metho ology, because utilities are virtually
always public monopolies  ealing in an essential service, an so rela-
tively immune to the usual market risks.” The recognition that the very
act of regulating utilities subjects them to a unique class of risks may
influence their cost of capital  etermination. An yet, if the purpose (or
at least a purpose) of regulating electric utilities is to prevent these
quasi-monopolists from charging excessive prices, but the practice of
regulating them results in a higher cost of equity capital than might
otherwise apply, it calls into question the role of such regulation in the
first place.

Similarly, we may also question whether the hybri regulate an 
non-regulate nature of the electric power sector in the U.S. plays a role
as well. Has  eregulation cause risk to “leak” into the regulate worl 

because both regulate an non-regulate firms must compete for the
same pool of capital? Has the presence of non-regulate market parti-
cipants raise the marginal price of capital to all firms? In Section 4.4
we illustrate a shift in the tren of risk premium growth in 1999, as
several U.S. markets were switching to  eregulation, but further stu y
of this question is nee e .

The trajectory of public policy  uring the entire time perio stu ie 
has been towar  eregulation (beginning before 1980 with Public
Utility Regulatory Policy Act, through the Natural Gas Policy Act in the
1980s, an electric in ustry  eregulation in the 1990s) an “to ay's
investments face market, political an regulatory risks, many of which
have no historical antece ent that might serve as a starting point for
mo eling risk.” (PJM Interconnection, 2016) The general un-
observability of the ex ante expecte returns on  eregulate assets
complicates  etermining if the progressive  eregulation of the in ustry
has cause a convergence in regulate an non-regulate returns over
that time perio . While the  ata  o not suggest that utilities in states
that have never un ertaken  eregulation have meaningfully  ifferent
risk premiums, there are many ways to evaluate the “ egree” of  e-
regulatory activity that coul be explore .

Another public policy-relate factor coul be a change in the nature
of the rate base or of rate-making itself. Towar the beginning of our
stu y perio , most of the electric utilities were vertically integrate 
(i.e., in the business of both generation an transmission of power).
Over time, generation became increasingly expose to  eregulation,
while transmission an  istribution of power have ten e to remain
regulate . To the extent that the portion of the rate base comprise of
transmission an  istribution assets has increase at the expense of
generation assets, it may suggest a shift in the un erlying risk profile of
the assets being recognize by regulators. We note, for example, that
public policy has ten e to favor transmission investments with “in-
centive rates” in recent years in or er to a  ress a perceive relative
lack of investment in transmission within the electric power sector. Our
 ata, however, reveal the opposite. Base on  ata since 2000, there
have been 172 transmission an  istribution-only cases, out of 653 total
cases. The average rate of return authorize in the transmission an 
 istribution cases is approximately 60 basis points lower than those in
vertically-integrate cases from the same perio . These have been state-

Fig. 15. Peak wholesale (2007–2018) vs. retail (2007–2017) power prices. Wholesale prices represent the average annual peak electricity price in MISO-IN, ISO-NE
Mass Hub, Mi -C, Palo Ver e, PJM-West, SP-15, an ERCOT-North. Retail prices collecte from U.S. Energy Information A ministration (https://www.eia.gov/
electricity/ ata/state/avgprice_annual.xlsx). The retail price is the average for the entire country (using only the 7 states with wholesale markets inclu e  oes not
change the result).
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level cases however. We note as  eserving of further stu y that (inter-
state) electric transmission is regulate by FERC using a well- efine 
DCF approach instea of CAPM. The impact of having  iffering reg-
ulatory frameworks to set rates for assets that are functionally sub-
stantially i entical remains an open question.

As for a change in the nature of rate-making itself, we note that the
in ustry has ten e to move from cost-of-service rate-making to per-
formance-base ratemaking. If this shift, in an attempt to increase
utility operating efficiency, has ina vertently raise the cost of equity
capital through the use of incentive rates, it woul be important to
ascertain if the net cost-benefit balance has been positive. In general,
there has been a lack of attention to the impact of regulatory changes on
 iscount rates. The  ata on authorize returns on equity provi es a
unique  ataset for such investigations.

5.3. Strategies for mitigating the growing premium

Our research  oes not necessarily imply that the rates of return
authorize by regulators are too high, or otherwise necessarily in-
appropriate for utilities. An evaluation of whether these non-normative
factors constitute a legitimate basis of rate of return  etermination
 eserves separate stu y. But if institutional or behavioral factors lea to
 epartures from normative outcomes in setting rates of return on
equity, then perhaps like Ulysses an the Sirens, regulators’ han s
shoul be “tie to the mast.”

One notable juris ictional  ifference in regulatory practice is be-
tween formulaic an ju gment-base approaches to setting the cost of
capital. In Cana a, for example, formulaic approaches are more pre-
valent than in the Unite States (Villa sen an Brown, 2012). California
also a justs returns on equity for variations in bon yiel s beyon a
“ ea ban ,” an the performance-base regulatory approaches in
Mississippi an Alabama rely on formulaic cost of capital  etermination
(Villa sen et al., 2017).

By pre-committing to a set formula (e.g., government bon rates
plus n basis points) in lieu of hol ing a versarial hearings, regulators
coul minimize the potential for  eviation from outcomes consistent
with finance theory. Villa sen an Brown (2012) note , for example,
that then-recent rates set by Cana ian regulators ten e to be lower
than those set by U.S. regulators  espite nearly equivalent riskless rates
of return. An interme iate approach woul be to require regulators to
calculate an present a formulaic result, but then allow them the  is-
cretion to authorize  eviations from such a result when circumstances
justify such  epartures. In such cases, regulators coul avoi anchoring
on past results, an instea anchor on a theoretically-justifiable return,
before a justing for any mitigating factors. If regulator ju gment is
impaire or subject to bias, then minimizing the influence of ju gment
by  eferring to mo els may be pru ent. In the en , we may observe
simply that what regulators should  o, what regulators say they're
 oing, an what regulators actually  o may be three very  ifferent
things.
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