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DIRECT TESTIMONY OF MATTHEW BANDYK FOR CUB & MEC
CASE NO. U-21534

INTRODUCTION & QUALIFICATIONS

Please state for the record your name, position, and business address.
My name is Matthew Bandyk. [ am a consultant at 5 Lakes Energy LLC, a Michigan limited
liability corporation, located at Suite 218, 220 MAC Avenue, East Lansing, Michigan

48823.

On whose behalf is this testimony being offered?
I am testifying on behalf of Citizens Utility Board of Michigan (CUB) and Michigan

Environmental Council (MEC).

Please summarize your experience in the field of utility regulation.
I have over 14 years of experience in the field of utility regulation as a journalist and

financial analyst. My experience is summarized in my resume, provided as Exhibit CUB-

1.

Have you testified before this Commission or as an expert in any other proceeding?
Yes. 1 have previously testified before the Michigan Public Service Commission
(Commission) in the following cases:

Case No. U-21555 (UPPCO Rate case);

Case No. U-21540 (Michigan Gas Utilities Rate case);

Case No. U-21490 (Consumers Energy Gas Rate case);

Case No. U-21389 (Consumers Energy Electric Rate case);

Case No. U-21048 (Consumers Energy 2022 PSCR Plan case); and

Case No. U-21291 (DTE Energy Gas Rate case).
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DIRECT TESTIMONY OF MATTHEW BANDYK FOR CUB & MEC

CASE NO. U-21534

Are you sponsoring any exhibits?

Yes, I am sponsoring the following exhibits:

Exhibit CUB-1:

Exhibit CUB-2:

Exhibit CUB-3:

Exhibit CUB-4:

Exhibit CUB-5:

Exhibit CUB-6:

Exhibit CUB-7:

Exhibit CUB-8:

Exhibit CUB-9:

Exhibit CUB-10:

Resume of Matthew J. Bandyk

Total Private Nonfarm Business Multifactor Productivity
Index Growth

Annual Percent Change in Michigan Nonfarm Business
Labor Productivity Index Growth

“Rate of Return Regulation Revisited,” Karl Dunkle Werner
and Stephen Jarvis, Energy Institute at Haas

Cost of Capital

Equity Risk Premium and Corresponding Risk-Free Rates
Electric Sample Average Asset Beta Relevered at DTE
Electric's Capital Structure with Market Value of Equity
CAPM Analysis

DCF Cost of Equity at DTE Electric’s Capital Structure with
Market Value of Equity

“The Hamada Beta Adjustment and the Cost of Capital for

the Regulated Utilities”, IAEE Energy Forum, 2022
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DIRECT TESTIMONY OF MATTHEW BANDYK FOR CUB & MEC
CASE NO. U-21534

SUMMARY

What topics are you addressing in your testimony?

I am addressing DTE Electric’s inflation factor and cost of capital.

Which Company witness’s testimony do you discuss in your testimony?

I am addressing the testimony of Company witnesses Uzenski and Villadsen.

PROJECTED COSTS AND INFLATION FACTOR

How do you view the Company’s application of an inflation factor for its historical
and projected test year costs?

As shown by DTE Electric (hereafter, DTE) Witness Theresa Uzenski in Exhibit A-13,
Schedule C5.15, the Company applies non-labor inflation rates of 4.1% and 2.4% for its
historical non-labor costs in calendar years 2023 and 2024 and 2.2% for its projected test
year costs in calendar year 2025 (“Non-Labor Inflation”, row 9). The Company also
applied a 3% annual inflation factor to non-contract labor (“Labor Inflation”, row 1) and
contract labor (“Contractors Inflation”, row 5) from 2023 to 2025. While it is prudent to
expect that costs will be affected by inflation, it is also prudent to factor in how productivity
gains may mitigate inflation. Ms. Uzenski does not make any adjustment for productivity.
It is reasonable to expect that a business will, on average, make some productivity gains
year to year. That effect can be empirically seen in Bureau of Labor Statistics (BLS) data
on total multifactor productivity for the private nonfarm sector, which I have provided in
Exhibit CUB-2. As this exhibit shows, the average annual productivity factor change from

2013 to 2023 has been 0.61%. I also obtained BLS data on labor productivity that was
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available specifically for Michigan. Exhibit CUB-3 shows the average annual factor

change for nonfarm labor productivity in Michigan from 2013 to 2023 is 0.70%.

What is the significance of these productivity factor data?

As aregulated utility, DTE does not face the competitive pressures to improve productivity
that can be found in non-regulated industries. Therefore, if DTE customers are going to
benefit from the cost savings, a productivity factor should be applied to reduce the utility’s
projected costs when calculating its revenue requirement. Doing so would simulate the

effect of productivity improvements on DTE’s costs.

The productivity factor data from Exhibits CUB-2 and CUB-3 represent conservative
estimates for the basic productivity improvements that have been empirically achieved in
the private sector in recent history. I recommend that the Commission apply the Exhibit
CUB-2 factor of 0.61% to reduce Non-Labor inflation rates of 4.1%, 2.4% and 2.2% for
2023, 2024 and 2025, respectively. I also recommend the Commission apply the Exhibit
CUB-3 factor of 0.70% to reduce the 3% inflation factors for both Labor and Contractors

Inflation, for the same years.

COST OF CAPITAL — PRINCIPLES

Please explain the concept of cost of capital and its significance.

The cost of capital is the return demanded by investors on the capital they supply to the
Company.' It is the weighted average of the costs of the various classes of capital supplied

by investors — in this case, debt and equity. The cost of debt and cost of equity are each

I'Roger A, Morin, PhD. Modern Regulatory Finance. PUR Books, 2021, p. 27.
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weighted by the respective amounts of debt and equity in the Company’s total capital
structure, so the ratio of equity to debt is another important component of the cost of capital.
The cost of debt can be relatively easily observed through the interest rates lenders demand
on debt issued by the Company. The cost of equity, however, is the product of market

expectations that can only be estimated by looking at a number of factors.

Estimating the cost of equity for a regulated utility must be done carefully so as to arrive
at a return that ensures rates that are “just and reasonable,” a principle elaborated on in the
landmark U.S. Supreme Court cases that set the legal standards governing public utility
regulation, Bluefield Water Works & Improvement Co. v. Public Service Commission of

West Virginia and Federal Power Commission v. Hope Natural Gas Co.

For example, in Hope, the Court said that the “just and reasonable” standard implies that
“the return to the equity owner should be commensurate with returns on investments in
other enterprises having corresponding risks. That return, moreover, should be sufficient
to assure confidence in the financial integrity of the enterprise, so as to maintain its credit

and to attract capital.”?

But the Court was also clear that the determination of what return is “sufficient” in that
regard must also involve a consideration of the interests of the company’s customers.
Indeed, just as a return for a utility that is set below the amount “commensurate with returns
on investments in other enterprises having corresponding risks” causes the utility to lose

wealth relative to what it should earn with a more appropriate return, a return that is set

2 Fed Power Com v Hope Natural Gas Co, 320 US 591, 603 (1944).
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DIRECT TESTIMONY OF MATTHEW BANDYK FOR CUB & MEC
CASE NO. U-21534

above this amount will cause the utility’s customers to be overcharged and lose wealth
relative to what they would be charged with a lower and more appropriate return. In this
latter case, that wealth is instead transferred from customers to the utility holding

company’s shareholders.

What methods may be employed to determine the cost of capital?

In Hope, the Supreme Court held that it is the result reached, not the method employed,
which is controlling, and that result should be a rate that people would reasonably consider
to be commensurate with the risk of the investment. In practice, reaching that result
involves using methods that are widely accepted in the financial community to estimate
investor perceptions of risk. I rely on these methods in my testimony to estimate the

Company’s return on equity (ROE).

How have public regulatory commissions historically fared at estimating returns on
equity for utilities that are commensurate with risk?

There is strong evidence from multiple observers and peer-reviewed academic research
that public regulatory commissions on average have tended to set electric utility ROEs
above what objective observers in the financial community would arrive at using the
widely-accepted methods for estimating ROE. I will describe this ROE that regulatory
commissions have tended to miss as a “market-based ROE” since it is estimated using
methods that gauge how the market rates the risk of a utility investment. The failure by
commissions to match a market-based ROE has resulted in a transfer of wealth from

ratepayers to shareholders.
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Arriving at an ROE is a process of estimation, and that process will invariably include
some degree of subjectivity. Subjective factors can influence any human decision-making
process, including the decisions of public regulatory commissions, and lead to results that

vary from objective methods.

Academics have also noted the phenomenon of a growing premium of regulatory
commission-awarded ROEs over the rate of return on long-term U.S. Treasury bonds (the
risk-free rate), and research has found that this premium cannot statistically be explained
by financial fundamentals, such as a change in the equity or debt risk of the utilities in

question.’

This premium has costs to consumers because it ensures that utilities collect a greater return
from consumers than is justified by traditional ROE methodology. A 2023 paper published
by the Energy Institute at the University of California Berkeley’s Haas School of Business
found that the cost to consumers from rates of return for electric and gas utilities that are

set above a market-based return reached around $2-20 billion per year by 2020.*

3 “This growing premium does not appear to be explained by traditional asset-pricing models, often in direct
contrast to regulators’ stated intent... However, absent some normative justification for this premium, it
would appear that regulators are authorizing excessive returns on equity to utility investors and that these
excess returns translate into tangible profits for utility firms.” David Rode and Paul Fischbeck. “Regulated
equity returns: A puzzle.” Energy Policy, Oct. 2019. Last accessed July 21, 2024, available at
https://www.sciencedirect.com/science/article/abs/pii/S0301421519304690?via%3Dihub.

* Exhibit CUB-4.
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For more evidence of this phenomenon, experts including utility attorney Steve Huntoon
have also published evidence indicating that regulators tend to set ROEs above what the

market would bear.?

A higher return implies higher risk, so the empirical result that awarded ROEs are higher
than market returns would imply that regulated utilities are riskier investments than the
market as a whole. But they are indeed not riskier. Consider the noncontroversial fact that
regulated utility returns tend to be less risky than the market as a whole. This phenomenon
can be observed simply by looking at the betas of regulated utility holding companies. Beta
is a measurement of the sensitivity of a stock’s returns relative to those of the market as a
whole. Utility holding company betas tend to be less than one, meaning that those stocks

are less sensitive to changes in overall market returns.

If regulated utilities are less risky than the market, then why have regulated utilities
historically been awarded ROEs above market returns?

The remaining explanation is that public regulatory commissions have tended to accept
estimates for ROE that are above fair, market-based ROE estimates. In this case, DTE is
proposing an ROE of 10.50%, a significant increase from the 9.9% ROE authorized in its

last rate case (U-21297).

Do you agree with this statement from Dr. Villadsen’s testimony: “The allowed return
on equity needs to be at least as high as the expected return offered by alternative

investments of equivalent risk or investors will choose these alternatives instead. If it

5 Steve Huntoon. “Nice Work If You Can Get It.” Fortnightly Magazine, August 2016, last accessed August
29, 2023, available at https://www.fortnightly.com/fortnightly/2016/08/nice-work-if-you-can-get-it.
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is not, the utility’s ability to raise capital and fund its operations will be negatively
impacted.”®

Yes, I do agree. I would add, however, that the corollary is true and important to point out:
the allowed return on equity should also be no higher than the expected return offered by
alternative investments of equivalent risk or ratepayers will be essentially taxed to provide
an excess return to investors. As I discussed above, evidence indicates utility ROEs have
been set by regulatory commissions at an excessive premium above a market ROE,
suggesting the bigger danger in this proceeding is that the Commission will set the ROE

too high, not too low.

Is Dr. Villadsen’s recommended ROE of 10.5% a return commensurate with risk in
your view?

No. As the methodology below shows, Dr. Villadsen’s recommended ROE is inflated
above what would be a fair return due to several overestimated inputs into her DCF and
CAPM analysis as well as her use of a Risk Premium model that essentially recycles the

overestimations of ROE by other regulatory commissions.

Would DTE customers pay for an excessive return if the MPSC approves Dr.
Villadsen’s ROE in this case?

Yes. If the MPSC were to accept the utility’s request for a rate increase without changes,
DTE would collect about $1.31 billion from customers for a return on its rate base, based

on an overall rate of return of 5.92% and a total jurisdictional electric rate base of $22.1

® Direct Testimony of Dr. Bente Villadsen, p. 10.
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billion.” If the ROE were instead the market-based ROE of 9.30% that I am recommending
in this case, that overall rate of return would fall to 5.45%?%, and so the amount collected
would fall from $1.31 billion to $1.20 billion, resulting in savings to customers of about

$104 million on an annualized basis.

V. COST OF CAPITAL - METHODS

What quantitative methods did you use to estimate the utility’s ROE?

As I stated earlier in my testimony, arriving at a ROE commensurate with risk requires the
use of the methods that are widely accepted in the financial community to estimate investor
perceptions of risk. My ROE estimate is based on the Capital Asset Pricing Model (CAPM)
and the Discounted Cash Flow (DCF) methods, which are widely accepted methods for
calculating ROE. These are also two of the methods used by Dr. Villadsen to develop her
recommended ROE. For reasons I explain below, I did not use either Empirical Capital

Asset Pricing Model (ECAPM) or the Risk Premium Model.

Please summarize your ROE recommendation.
The results of my DCF and CAPM analyses and my resulting recommendation for the

utility’s ROE in this case are below:

7 Exhibit A-14, Schedule D1, p. 1.
8 Exhibit CUB-5.

10
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CAPM 8.53%"’

DCF 8.66%!°

Average of CAPM and DCF 8.59%
DTE ROE awarded in U-21297 9.90%
Recommendation 9.30%

Why are you recommending an ROE that is higher than any of the results found in
your financial models?

The average of my model results suggests that an ROE lower than 9.3% would be a market-
based cost of equity for DTE. But DTE is not a competitive business solely answerable to
market forces, which helps explain why its awarded ROE has historically been significantly

higher than the market-based cost of equity.

Any significant changes in DTE’s ROE should be implemented gradually so as not to
create unnecessary instability in the company’s market value, which is based to a great

degree on the outcomes of regulatory proceedings like this one.

To account for modeling uncertainty and this principle of gradualism, my final
recommendation represents the midpoint between the average result of my models and the

9.9% ROE awarded to DTE in its last rate case (U-21297).

? Exhibit CUB-8.
10 Exhibit CUB-9.

11
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Do you agree with Dr. Villadsen’s claim that because DTE has higher business risk
than the group of comparable companies used in her financial methods, the
quantitative estimates for ROE are “conservative”?!!

No. First, it is not clear that the unique risk factors to which she points have any material
impact on DTE’s risk. Second, those risk factors are mitigated by other factors where DTE

is less risky than the group of comparable companies.

Dr. Villadsen points to three factors that she claims elevates DTE’s business risk over that
of comparable companies: the lack of a revenue decoupling mechanism or lost revenue
adjustment mechanism, a heavy reliance on nuclear and coal for generation sources, and a

“higher than average need for infrastructure investments.”!?

It is unclear to what extent, if any, these factors materially affect DTE’s risk. For example,
Villadsen notes that “empirical tests have not been able to detect” the effect of a large
reliance on nuclear generation on the cost of capital.!* She does not identify the precise

issue with nuclear power that increases business risk.

In addition, to the extent that any of these factors do have a measurable effect on risk,
inputs into market-based cost of equity estimates may already take them into account,
meaning the effect on risk is already captured by the results of the quantitative methods.
For example, DTE has already announced coal plant retirements to comply with current

and anticipated environmental regulations, and so the extent to which coal plant retirements

' Villadsen Direct, p. 41.
12 Villadsen Direct, pp. 6-7, 42-43.
13 Villadsen Direct, p. 44.

12
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affect DTE’s future earnings is already anticipated by the analysts that project those

earnings. Those projections are one of the chief inputs for the DCF model.

Second, DTE has less risk than the proxy group in some respects. For example, Dr.
Villadsen’s Exhibit A-14, Schedule D5.18 identifies that on average, 20% of the proxy
group’s revenue is from industrial load, compared to 18% for DTE. Industrial load carries
more risk than residential or commercial load because it is more concentrated among
relatively fewer large customers, making the associated revenue more vulnerable to swings
in volatility based on the business decisions of those relatively few customers. For example,
one large customer may decide to decrease operations at or shutter a plant, and that decision

can have a dramatic impact on electricity sales in a utility’s service territory.

In addition, Dr. Villadsen’s testimony notes that DTE benefits from some regulatory
policies that also apply to “many,” but not all, of the proxy group companies. These include
a forward test year for rate cases and the ability to include construction work in progress
for pollution control measures and “significant new infrastructure projects” in rate base.'*
DTE has less risk due to the decline in regulatory lag for cost approvals from these policies,

but not all of the proxy group companies enjoy the benefits of these policies.

Because the effect of the aforementioned risk factors on the DTE’s cost of capital is
indeterminable, and because other factors decrease business risk relative to the proxy

group, I disagree with Dr. Villadsen that business risk should affect the perceived ROE.

4 Villadsen Direct, p. 41-42.

13
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Please describe your application of the CAPM to estimate the ROE.

I provide my CAPM estimate in Exhibit CUB-8.

Dr. Villadsen’s use of the CAPM formula is for the most part noncontroversial, and my
CAPM analysis follows the same basic formula. The numbers we use for the important
inputs to the formula — the equity risk premium (ERP), risk-free rate and beta — differ, for

reasons I explain below.

Please explain how you arrived at the ERP used in your CAPM formula.

The ERP is an essential component of the CAPM formula. It represents the excess return
an investor would receive over the risk-free rate by investing in the broader equity market.
The ERP is calculated as the estimated return on the market an investor can expect from

investing in the broad stock market minus the risk-free rate.

Dr. Villadsen’s CAPM estimate for ROE is inflated by her choice of ERP for her Scenario
1 CAPM analysis. This 7.17% ERP is the historical average premium of market returns

over the income returns on government bonds from 1926 to 2022.1°

Historical estimates like this one have a flawed methodology that leads to an inaccurate
estimate of market return. While historical estimates of ERP are indeed commonly used by
the financial community, that popularity does not make them less flawed. As New York

University Stern School of Business Professor Aswath Damodaran has written:

15 Villadsen Direct, p. 23.

14



10

11

12

13

14

15

16
17
18

19

20

DIRECT TESTIMONY OF MATTHEW BANDYK FOR CUB & MEC
CASE NO. U-21534

Given how widely the historical risk premium approach is used, it is
surprising how flawed it is and how little attention these flaws have
received. !’

There are two main reasons for the flaw with this methodology. First, the historical estimate
for ERP is extremely sensitive to the historical time period selected, meaning that the
subjective judgment by the person making the estimate of which time period to collect
market data for has an outsized impact on the ultimate result. To apply that issue to Dr.
Villadsen’s argument, the timeframe for her estimate from 1926 to 2022 produces a

different result than if the timeframe was some other subset of that nearly 100-year period.

Second, regardless of the time period selected, historical estimates of ERP are subject to
the problem of survivorship bias, where returns that go into historical ERPs tend to be those
from stocks that remain in the market, rather than those that drop out. This survivorship

bias effect tends to inflate historical ERPs.

Are there any methods of estimating ERP not subject to these problems?

Yes. Dr. Damodaran suggests using an “implied equity risk premium” method:

The advantage of this approach is that it is market-driven and current, and
does not require any historical data. Thus, it can be used to estimate implied
equity premiums in any market.””

This approach values stocks in a market at the present value of dividends from each stock

growing at a constant rate.

16 Aswath Damodaran, “Estimating Equity Risk Premiums,” Stern School of Business, at p. 10, accessed
July 21, 2024, available at https://pages.stern.nyu.edu/~adamodar/pdfiles/papers/riskprem.pdf.

171d. at p. 20.

15
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Dr. Damodaran regularly publishes an estimate of the U.S. ERP based on this implied
equity premium approach. The ERP I used in my estimate is an average of this estimate
from Dr. Damodaran and ERP estimates from two other sources: First, the average U.S.
market risk premium identified by the 2023 IESE Business School survey of thousands of
finance and economics professors, analysts, and managers of companies. While described
as a “market risk premium,” this number indicates the equity risk premium for the U.S.
market. Second, I used the recommended U.S. ERP from financial research firm Kroll for
2023. Kroll’s recommended U.S. ERP is based on risk perceptions in the market and other
qualitative and quantitative inputs, such as an implied equity risk premium model. I have

provided the sources and my calculation of equity risk premium from these estimates in

Exhibit CUB-6.

Why did you use the average of multiple ERPs, instead of just one, such as the
Bloomberg estimate used by Dr. Villadsen in her Scenario 2 CAPM analysis?!3

The use of multiple different sources mitigates the risk of error from any one source.
Mitigating this risk is especially important when dealing with projections, since the future
is inherently uncertain, making any one source for an ERP subject to forecasting error. This
risk cannot be eliminated but can be significantly reduced by consulting multiple sources

each with their own methodologies for estimating ERP.

18 Exhibit A-14, Schedule D5.11, p. 2.

16
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Q. Dr. Villadsen claims that the 7.17% historic risk premium is “more reasonable” than
the forward-looking Bloomberg estimate of 6.37%.!° Do you agree?

A. No. In addition to the methodological problems with the historic risk premium that I
explained above, I also see problems with her claim that the 7.17% is more reasonable
because it is closer to the 7.87% and 7.90% risk premiums she calculates in her Exhibit A-
14, Schedule D5.17. Those risk premiums are much higher than the risk premiums from
Exhibit CUB-6 that all come from widely-used, highly reputable sources that lack the
methodological problems that come with extrapolating a forward ERP from historic data.
Therefore, I discount her risk premiums from Exhibit A-14, Schedule D5.17 because they

are so much higher than these other sources.

Why did you not use the ECAPM?

It is not a widely accepted method as part of ROE analyses in rate cases.?’

Q. For the beta in the CAPM formula, Dr. Villadsen adjusts the betas from the proxy
group companies to remove the effect of the differing amounts of leverage of the
companies, and then ultimately uses a beta in the formula that is relevered at DTE’s
debt-equity ratio. How do you evaluate this adjustment?

A. I agree with Dr. Villadsen on the need to adjust beta to reflect that a higher level of debt

within a company’s capital structure increases the risk of equity, and thus the average of

19 Villadsen Direct, Appendix B, p. 7.

20 See, e.g., Case No. U-21389, PFD, pp. 337-38. “This PFD notes that Consumers has not identified an
order wherein the Commission has recognized let alone adopted the use of the ECAPM model, and this
ALJ is unaware of any.” Available at: https://mi-
psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000BCjcrAAD.

17


https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000BCjcrAAD
https://mi-psc.my.site.com/sfc/servlet.shepherd/version/download/0688y00000BCjcrAAD

10

11

12

13

14

15

16

17

18

19

20

DIRECT TESTIMONY OF MATTHEW BANDYK FOR CUB & MEC
CASE NO. U-21534

the proxy group betas cannot be representative of the beta for DTE until the average has
been recalculated to remove the effect of debt. Dr. Villadsen is correct when she states that
the unadjusted beta is “the one observed in market data as a consequence of the firm’s

actual market value capital structure”?!

and that once unlevered, the resulting adjusted
betas for the proxy companies “are comparable on an ‘apples to apples’ basis, since they
reflect the systematic risk inherent in the assets of the proxy companies, independent of
their financing.”?* To perform this unlevering, she uses a debt-equity ratio in which the
equity is the market value of equity, as calculated by multiplying the number of common
shares outstanding by the price of common shares. This market capitalization figure is used
as the equity value for each company as opposed to the book value of equity when adjusting
beta.?* The book value of equity diverges from the market value, meaning using one versus
the other in the beta adjustment formula will change the result, so it is important to consider
which equity value is proper to use. The market value of equity is theoretically consistent
with the Hamada adjustment because the risk of equity is based on investor perceptions in
the market. The book value of equity is therefore less theoretically consistent because it is
based on accounting principles and not investor perceptions. For debt, the market value

and book value of debt are typically identical because they are both based on yields of

issued bonds as actually observed in the market.

Dr. Villadsen properly uses the market value of equity when unlevering the proxy company

betas to arrive at asset betas. But when relevering the average asset beta of the proxy group,

2! Villadsen Direct, Appendix B, p. 14.
22 Villadsen Direct, Appendix B, p. 15.
23 Exhibit A-14, Schedule D5.3.
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she uses DTE’s book value equity. The result is a beta that is not only inconsistent with the
Hamada adjustment theory and unable to be interpreted as a representation of the
company’s risk vis-a-vis the market,?* but also is inflated compared to what the beta would

be if the market value of equity was used in the adjustment.

That inflation materially and improperly increases the cost of equity calculated by the
CAPM formula. I correct Dr. Villadsen’s Hamada adjustment in Exhibit CUB-7. Because
DTE Electric is not a publicly traded company, I cannot use market capitalization to
identify the market value of its equity. Instead, I looked to the 5-year average market
common equity to market value ratio for the proxy group of 58%2 and used that as a proxy
for DTE’s equity market value. Using a debt-equity ratio of 42%/58% in the Hamada
adjustment results in a beta of 0.93, noticeably lower than the beta of 1.04 that Dr. Villadsen

calculates using a 50%/50% debt-equity ratio based on the book value of DTE equity.

Please explain your application of the Discounted Cash Flow (DCF) model to estimate
the Company’s cost of equity.

For the most part, my DCF model follows the same formula as Panel B of Dr. Villadsen’s
DCF analysis, which uses a multi-stage approach with a perpetual growth rate of 3.9%,
matching the forecasted long-term nominal U.S. GDP growth rate. Where we differ

regarding the multi-stage model is the adjustment she makes to the results of her model to

...relevering the market value unlevered beta using the book value debt/equity ratio, yields a beta
estimate that cannot be interpreted, and therefore cannot legitimately be used in the estimation of the cost
of capital in the CAPM model.” Linn and Zhu, “The Hamada Beta Adjustment and the Cost of Capital for
the Regulated Utilities,” IAEE Energy Forum, Third Quarter 2022. See Exhibit CUB-10.

25 Exhibit A-14, Schedule D5.11.
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account for the differing amounts of debt in the capital structures of the proxy group
companies. After computing the average after-tax cost of capital for her proxy group, Dr.
Villadsen calculates the cost of equity portion of that cost of capital using DTE’s capital
structure. But like with the Hamada adjustment to beta in CAPM, Dr. Villadsen uses the
book value of equity from DTE’s capital structure.?® Once again, this choice of equity value
leads to an inflated result because of the difference between book value equity and market
value equity. When computing the after-tax cost of capital, Dr. Villadsen uses market value
equity, which is the approach consistent with finance theory because, as with the Hamada
adjustment to beta, the cost of equity that makes up the cost of capital that we are after is
based on investor perceptions of risk, not a book value that is a product of accounting rather
than market perceptions.?’ In Exhibit CUB-9, I recalculate the cost of equity for the DCF

model using the market value for equity.

Why did you disregard Panel A of Dr. Villadsen’s DCF analysis?
Dr. Villadsen’s simple DCF model lacks a long-term growth rate and relies only on a short-
term growth rate. As I will explain, valuing a company’s equity without a realistic

assumption about its long-term growth leads to an essentially meaningless outcome.

26 Exhibit A-14, Schedule D5.8.
27 Exhibit A-14, Schedule D5.7.
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” 28 is not truly a long-term rate in the

Dr. Villadsen’s “long-term combined growth rate
sense of what is demanded by the DCF model because it is based on a combination of 3 to

5 year earnings growth rates projected by Thomson Reuters IBES and Value Line.?

When a DCF model uses a growth rate of no more than five years as its only growth rate,
the model’s outcome is wildly unrealistic. If the growth rate used in the DCF model is
higher than that of the growth rate of the economy as a whole, that implies that in the long
run, the Company would grow bigger than the entire U.S. economy. Such an outcome is

theoretically impossible, as Dr. Damodaran has explained:

If a firm is a purely domestic company, either because of internal
constraints . . . or external constraints (such as those imposed by a
government), the growth rate in the domestic economy will be the limiting
value. 3’

Do you agree with Dr. Villadsen’s statement that the results of her multi-stage DCF
model used in Panel B, which does use a perpetual growth rate, are
“unrepresentative”3! compared to the results of her simple DCF model used in Panel
A, which does not use a perpetual growth rate?

No. The simple DCF model should not be considered toward the utility’s ROE. Dr.
Villadsen’s reasons for preferring the simple DCF model to the multi-stage model is that

the multi-stage model results “are out of line with other results” and that they “may fail to

28 Exhibit A-14, Schedule D5.6.
2% Exhibit A-14, Schedule D5.5.

3% Aswath Damodaran. Investment Valuation: Tools and Techniques for Determining the Value of Any
Asset, 3 ed. John Wiley & Sons, Inc, 2012.

31 Villadsen, p. 38, 9.
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capture the substantial growth needed in the electric sector to accomplish the transition to

low-carbon economy, which may require a higher growth for a prolonged period of time.”>?

Regarding the first reason, the fact that the multi-stage model results are lower than her
other cost of equity estimates is no reason to reject it. It may reflect that her other estimates
are too high, not that the multi-stage model estimate is too low. As noted above, her simple
DCF and CAPM model results are inflated, and I will explain why her other estimate,

which uses the Risk Premium model, is inflated as well.

Regarding the second reason, Dr. Villadsen does not explain what level of growth is needed

for this low-carbon transition, and why the multi-stage model results would fall short.

Why did you not use the Risk Premium method used by Dr. Villadsen as one method
to estimate ROE?

Dr. Villadsen’s Risk Premium analysis should be disregarded because it introduces into
the calculation of ROE, a process that should be based on objective data as much as
possible, the reliance on ROEs set by other regulatory commissions. That regulatory
process of setting ROE is, as the research about excessive utility ROEs I discussed above
supports, not one that has empirically resulted in returns that would be set by objective

financial methodology.

Her risk premium is the spread between those ROEs historically set by other commissions

in rate cases and the 20-year Treasury bond yield.** Therefore, the resulting risk premium

32 Villadsen Direct, p. 38.
33 Villadsen, p. 39, 5-6.
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she calculates is as large as it is only in relation to the degree that regulatory commissions

set ROEs at a premium to what the ROEs would be using only objective financial methods.

This problem with the Risk Premium model has been cited by FERC as one of the reasons
to reject the use of the model. In Opinion No. 569 in a 2019 order, FERC found that “while
all models, including the DCF, feature some circularity, such circularity is particularly
direct and acute with the Risk Premium model because it directly relies on past
Commission ROE decisions.”** In that decision, FERC also rejected the use of the Risk

Premium model because it is “largely redundant with the CAPM.”?>

Because academic research has shown the reliance on historic allowed returns to be
distorted from objective methods to determine a reasonable rate, the Commission should

disregard the proffered Risk Premium approach.

V. RECOMMENDATIONS

Q. Please summarize your conclusions and recommendations to the Commission.
On behalf of CUB, I recommend that the Commission:
(1) Reduce the inflation factor by my recommended 0.61% productivity factor for
non-labor inflation and 0.70% productivity factor for labor inflation; and

(2) Approve an ROE of 9.3%.

% FERC Opinion 569, 169 FERC 61129 (2019), par. 343. Available at:
https://www.ferc.gov/sites/default/files/2020-04/E-11_1.pdf.

33 FERC Opinion 569, par. 341.
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My silence regarding any position taken by the Company in its application or direct

testimony in this proceeding does not indicate CUB’s endorsement of that position.

Does that complete your testimony?

Yes.
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Education

o Master of Business Administration (MBA), University of Michigan Stephen M. Ross School of Business,
Ann Arbor, MI, April 2018
Passed CFA Level I exam, June 2015
BA in political science, cum laude, Davidson College, Davidson, NC, May 2006

Experience

Consultant, 5 Lakes Energy, September 2021-present

* Provides public policy recommendations and financial analysis for nonprofit energy advocacy clients

* Analyzes utility justifications of return on equity and other corporate finance issues for testimony in Michigan Public
Service Commission rate cases

Clean Energy Consultant, Bandyk Consulting LL.C, January 2019-September 2021

» Manages and writes social media, blog posts, op-eds that appear in newspapers like the Detroit Free Press and

* Serves as communications strategist for the Michigan Energy Innovation Business Council, including social media, blog
posts on utility regulation and policy issues and enterprise articles in publications like Utility Dive

Financial Services Manager, Atwell LLC, Southfield, MI, May 2018-January 2019

* Purchased long-lived assets to support Atwell's work in environmental and engineering
consulting for renewables and oil & gas sectors

* Performed financial analysis to overhaul company's asset leasing policies with goal of saving
up to ~100k per year by improving asset life

Climate Corps Fellow, Environmental Defense Fund, Toledo, OH, Summer 2017

* Built financial valuation tool for payback, NPV and IRR of solar arrays planned by client,
determining best ROI for about $300,000 in solar investments

* Designed energy use tracking system for the largest private low-income housing provider in
Toledo, Ohio; system saved hundreds of work hours annually

MBA Student Consultant, DTE Energy, Detroit, MI, March-April 2017

* Performed market and regulatory compliance research on original proposal for DTE to enter
the corporate renewable energy space; presented to company leadership

* Designed tariff to add wind/solar and cut rates by 20% compared to DTE's green tariff

Reporter, S&P Global Market Intelligence/SNL Financial, Arlington, VA, June 2010-August 2016
* Used Excel analysis of power plant output and commodity price databases to create

actionable intelligence about new trends in the energy industry for clients

» Wrote articles on utilities, power plants, energy efficiency and regulation for subscription

website read daily by thousands of energy and investment professionals
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Total Private Nonfarm Business Multifactor Productivity
Index Growth'

12-
Month
Index %
Year Value Change

2013 98.065

2014  98.738 0.69%
2015  99.489 0.76%
2016 99364 -0.13%
2017 100 0.64%
2018 100.633 0.63%
2019 101.987 1.35%
2020 101.756  -0.23%
2021 105.053 3.24%
2022 103.343  -1.63%
2023 104.107 0.74%

Average: 0.61%

"Source: U.S. Bureau of Labor Statistics Data Finder. Accessed June 2024.
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Annual Percent Change in Michigan Nonfarm Business
Labor Productivity Index Growth'

Year Value
2013 -0.2
2014 0.2
2015 -0.6
2016 0.5
2017 0.1
2018 1
2019 1.2
2020 7.9
2021 0.3
2022 -3.8
2023 1.1

Average  0.70%

"Source: U.S. Bureau of Labor Statistics Data Finder. Accessed June 2024.
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Abstract

Utility companies recover their capital costs through regulator-approved rates
of return. Using a comprehensive database of utility rate cases we estimate
that utilities’ current regulated returns on equity are significantly higher than
various benchmarks would suggest. We show that regulated returns on equity
respond more quickly to increases in benchmark measures of capital costs
than they do to decreases. We then provide evidence that higher regulated
returns on equity lead utilities to own more capital. A 1 percentage point rise
in the return on equity increases capital investment by 5%. Overall we find
excess costs to consumers of $2—20 billion per year.
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1 Introduction

In the two decades from 1997 to 2017, real annual capital spending on electricity
distribution infrastructure by major utilities in the United States has doubled (EIA
2018a). Over the same time period annual capital spending on electricity trans-
mission infrastructure increased by a factor of seven (EIA 2018b). The combined
total is now more than $50 billion per year. This trend is expected to continue.
Bloomberg New Energy Finance predicts that between 2020 and 2050, North and
Central American investments in electricity transmission and distribution will likely
amount to $1.6 trillion, with a further $1.7 trillion for electricity generation and
storage (Henbest et al. 2020).!

These large capital investments could be due to the prudent actions of utility
companies modernizing an aging grid. They may also be a necessary response to
the clean energy transition underway in much of the gas and electric utility sector.
However, it is noteworthy that over recent years, utilities have earned sizeable
regulated rates of return on their capital assets, particularly when set against the
unprecedented low interest rate environment post-2008. When the economy-wide
cost of capital fell, utilities’ regulated rates of return did not fall nearly as much.
This gap raises the prospect that at least some of the growth in capital spending
could be driven by utilities earning excess regulated returns.

Utilities over-investing in capital assets as a result of excess regulated returns
is an age old concern in the sector (Averch and Johnson 1962). The resulting costs
from “gold plating” are then passed on to consumers in the form of higher bills.
Capital markets and the utility industry have undergone significant changes over
the past 50 years since the early studies of utility capital ownership (Joskow 1972,

1974). In this paper we use new data to revisit these issues. We do so by exploring

1. North and Central American generation/storage are reported directly. Grid investments are
only reported globally, so we assume the ratio of North and Central America to global is the same
for generation/storage as for grid investments.
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four main research questions. First, to what extent are utilities being allowed to earn

excess returns on equity by their regulators? Second, what possible mechanisms can
explain this divergence? Third, how have excess returns on equity affected utilities’
capital investment decisions? Fourth, what impact has this had on the costs paid by
consumers?

To answer our research questions, we use data on the utility rate cases of all
major electricity and natural gas utilities in the United States spanning the past
four decades (Regulatory Research Associates 2021). We combine this with a range
of financial information on credit ratings, corporate borrowing, and market returns.
To examine possible sources of over-investment in more detail we also incorporate
data from annual regulatory filings on individual utility capital spending.

We start our analysis by estimating the size of the gap between the allowed rate
of return on equity (RoE) that utilities earn and some measure of the cost of equity
they face. A central challenge here, both for the regulator and for the econometrician,
is estimating the cost of equity. We proceed by considering a range of approaches:
simulating the actual cost of equity based on available measures of capital market
returns, the capital asset pricing model (CAPM), and a comparison with regulatory
decisions in the United Kingdom. None of these are perfect comparisons; but taken
together, our various estimation approaches result in a consistent trend of excess
rates of return. These results are necessarily uncertain, and depending on our chosen
benchmark the premium ranges from o.5 to 5.5 percentage points. Importantly
though, even our most conservative benchmarks come in below the allowed rates
of return on equity that regulators set today.

The existence of a persistent gap between the return on equity that utilities
earn and some measure of the cost of capital they face could have a number of
explanations. Recent work by Rode and Fischbeck (2019) ruled out a number of
financial reasons we might see increasing RoE spreads, such as changes to utilities’

debt/equity ratio, asset-specific risk, or the market’s overall risk premium. This
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leaves them looking for other explanations - for example, they highlight that

regulators seem to follow some ad-hoc approaches that make them reluctant to set
RoE below a nominal 10%. Azgad-Tromer and Talley (2017) also find that allowed
rates of return diverge significantly from what would be expected by a standard
CAPM approach. They point to a range of non-financial factors that may play an
important role, including political goals and regulatory capture. Using data from a
field experiment they show that providing finance training to regulatory staff does
have a moderate effect on moving rates of return closer to standard asset pricing
predictions.

These insights point to the broader challenges inherent in the ratemaking
process. Regulators face an information asymmetry with the utilities they regulate
when determining whether costs are prudent and necessary (Joskow, Bohi, and
Gollop 1989). Utilities have a clear incentive to request rate increases when their
costs go up, but do not have much incentive to request a rate decrease when their
costs go down. If regulators are too deferential to the demands of the utilities they
regulate — perhaps due to a insufficient expertise or regulatory capture (Dal B6
2006) — we would expect rates to become detached from underlying costs.

We explore this issue by drawing on the literature on asymmetric price ad-
justments. It has been documented in various industries that positive shocks to
firms’ input costs can feed through into prices faster than negative shocks (Bacon
1991; Borenstein, Cameron, and Gilbert 1997; Peltzman 2000). This is the so-called
“rockets and feathers” phenomenon. We test this hypothesis by estimating a vector
error correction model for the relationship between utilities’ return on equity and
some benchmark measures of the cost of capital (e.g. US Treasury Bond yields). Here
we do indeed find evidence of asymmetric adjustment. Increases to the benchmark
cost of capital lead to rapid rises in utilities’ return on equity, while decreases lead
to less rapid falls. This is the first instance we are aware of where this phenomenon

has been identified in regulatory decisions regarding financial measures such as
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the cost of capital.

Excess regulated returns on equity will distort the incentives for utilities to invest
in capital. To consider the change in the capital base, we turn to a regression analysis.
Here we aim to identify how a larger RoE gap translates into over-investment in
capital. Identification is challenging in this setting, so we again employ several
different approaches, with different identifying assumptions. In addition to a basic
within-utility (fixed effects) comparison, we examine variables that provide instru-
ments for changes in utilities’ RoE. For our preferred approach we draw on the
intuition that after a rate case is decided, the utility’s RoE is fixed at a particular
nominal percentage for several years. The cost of capital in the rest of the economy,
and therefore the cost of equity for the utility, will shift over time. We use these
shifts in the timing and duration of rate cases as an instrument for changes in the
RoE gap. We also examine a second instrument that exploits an apparent bias of
regulators rounding the RoE values they approve, though ultimately this instrument
is too weak for us to use.

Across the range of specifications used, we find a broadly consistent picture. In
our preferred specification, we find that increasing the RoE gap by one percentage
point leads to a five percent increase in the approved change in the rate base. We
observe similar effects for the overall size of the approved rate base and find an
even larger effect on capital intensity. We therefore provide new potential evidence
for the Averch-Johnson effect in the utility sector.

Combining our measures of the RoE gap with the distortions to capital invest-
ment, we estimate the cost to consumers from excess rates of return reached around
$2-20 billion per year by 2020, with the majority of these costs coming from the
electricity sector. These costs have important distributional effects, representing
a sizeable transfer from consumers to investors. Increasing the price of electricity
also has important implications for environmental policy and efforts to encourage

electrification (Borenstein and Bushnell 2022).
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2 Background

Electricity and natural gas utility companies are typically regulated by government
utility commissions, which allow the companies a geographic monopoly and, in
exchange, regulate the rates the companies charge. These utility commissions are
state-level regulators in the US. They set consumer rates and other policies to
allow investor-owned utilities (IOUs) a designated rate of return on their capital
investments, as well as recovery of non-capital costs. This rate of return on capital is
almost always set as a nominal percentage of the installed capital base. For instance,
with an installed capital base worth $10 billion and a rate of return of 8%, the utility
is allowed to collect $800 million per year from customers for debt service and
to provide a return on equity to shareholders. State utility commissions typically
update these nominal rates every 3-6 years.

Utilities own physical capital (power plants, gas pipelines, repair trucks, office
buildings, etc.). The capital depreciates over time, and the set of all capital the utility
owns is called the rate base (the base of capital that rates are calculated on). Properly
accounting for depreciation is far from straightforward, but we will not focus on that
challenge in this paper. This capital rate base has an opportunity cost of ownership:
instead of buying capital, that money could have been invested elsewhere. IOUs
fund their operations through issuing debt and equity, typically about 50%/50%. For
this paper, we focus on common stocks (utilities issue preferred stocks as well, but
those form a very small fraction of utility financing). The weighted average cost of
capital is the weighted average of the cost of debt and the cost of equity.

Utilities are allowed to set rates to recover all of their costs, including this cost of
capital. For some expenses, like fuel purchases, it’s easy to calculate the companies’
costs. For others, like capital, the state public utilities commissions are left trying
to approximate the capital allocation at a cost that competitive capital markets

would provide if the utility had been a competitive company rather than a regulated
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monopoly. The types of capital utilities own, and their opportunities to add capital

to their books, varies depending on market and regulatory conditions. Utilities that
are vertically integrated might own a large majority of their own generation, the
transmission lines, and the distribution infrastructure. Other utilities are “wires
only,” buying power from independent power producers and transporting it over
their lines. Natural gas utilities are typically “pipeline only” — the utility doesn’t
own the gas well or processing plant, but may still have a substantial rate base.

In the 1960s and 70s, state public utilities commissions (PUCs) began adopting
automatic fuel price adjustment clauses. Rather than opening a new rate case,
utilities used an established formula to change their customer rates when fuel
prices changed. The same automatic adjustment has generally not been the norm
for capital costs, despite large swings in the nominal cost of capital over the past
50 years. A few jurisdictions have introduced limited automatic updating for the
cost of equity, and we discuss those approaches in more detail in section 4.1, where
we consider various approaches of estimating the RoE gap.

Regulators typically employ a “test year,” a single 12-month period in the past or
future that will be used as the basis for the rate case analysis. Expenses and capital
costs in this test year, except those with automatic update provisions, are the values
used for the entire rate case.

The cost of debt financing is easier to estimate than the cost of equity financing.
For historical debts, it is sufficient to use the cost of servicing those debts. For
forward-looking debt issuance, the cost is estimated based on the quantity and cost
of expected new debt. Issues remain for forward looking decisions - e.g. what will
bond rates be in the future test year? — but these are relatively less severe. In our
data, we see both the utilities’ requested and approved return on debt. It’s notable
that the requested and approved rates are very close for debt, and much farther
apart for equity.

The cost of equity financing is more challenging. Theoretically, it’s the return
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shareholders require in order to invest in the utility. The Pennsylvania Public Utility

Commission’s ratemaking guide notes this difficulty (Cawley and Kennard 2018):

Regulators have always struggled with the best and most accurate
method to use in applying the [Federal Power Commission v. Hope Nat-
ural Gas Company (1944)] criteria. There are two main conceptual
approaches to determine a proper rate of return on common equity:
“cost” and “the return necessary to attract capital” It must be stressed,
however, that no single one can be considered the only correct method
and that a proper return on equity can only be determined by the exer-

cise of regulatory judgment that takes all evidence into consideration.

Unlike debt, where a large fraction of the cost is observable and tied to past issuance,
the cost of equity is the ongoing, forward-looking cost of holding shareholders’
money. Put differently, the RoE is applied to the entire rate base — unlike debt,
there’s typically no notion of paying a specific RoE for specific stock issues.

Regulators employ a mixture of models and subjective judgment. Typically, these
approaches involve benchmarking against other US utilities (and often utilities in
the same geographic region). There are advantages to narrow benchmarking, but
when market conditions change and everyone is looking at their neighbors, rates
will update very slowly.

In Figure 1 we plot the approved return on equity over 40 years, with various
risky and risk-free rates for comparison. The two panels show nominal and real
rates.” Consistent with a story where regulators adjust slowly, approved RoE has
fallen slightly (in both real and nominal terms), but much less than other costs of
capital. This price stickiness by regulators also manifests in peculiarities of the
rates regulators approve. For instance, Rode and Fischbeck (2019) note an apparent

reluctance from to set RoE below a nominal 10%.

2. We calculate real values by subtracting the monthly core CPL
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Figure 1: Return on Equity and Financial Indicators ’
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Notes: These figures show the approved return on equity for investor-owned US electric
and natural gas utilities. Each dot represents the resolution of one rate case. Real rates are
calculated by subtracting core CPI. Between March 2002 and March 2006 30-year Treasury
rates are extrapolated from 1- and 10-year rates (using the predicted values from a regressing
the 30-year rate on the 1- and 10-year rates).

Sources: Regulatory Research Associates (2021), Moody’s (2021a, 2021b), Board of Governors
of the Federal Reserve System (2021a, 2021b, 2021c), and US Bureau of Labor Statistics (2021).



U-21534 | July 26, 2024
Direct Testimony of M. Bandyk obo CUB & MEC
Ex CUB-4 | Source: Werner & Jarvis, Energy Institute at Haas
Page 11 of 57
That paper, Rode and Fischbeck (2019), is the closest to ours in the existing

literature. The authors use the same rate case dataset we do, and note a similar
widening of the spread between the approved return on equity and 10-year Treasury
rates. That paper, unlike ours, dives into the financial modeling, using the standard
capital asset pricing model (CAPM) to examine potential causes of the increase the
RoE spread. In contrast, we consider a wider range of financial benchmarks (beyond
10-year Treasuries) and ask more pointed questions about the implications of this
growing RoE gap for utilities’ investment decisions and costs for consumers.

Using CAPM, Rode and Fischbeck (2019) rule out a number of financial reasons
we might see increasing RoE spreads. Possible reasons include utilities’ debt/equity
ratio, the asset-specific risk (CAPM’s ), or the market’s overall risk premium.
They find that none of these possibilities are supported by the data. A pattern of
steadily increasing debt/equity could explain an increasing gap, but debt/equity has
fallen over time. Increasing asset-specific risk could explain an increasing gap, but
asset risk has (largely) fallen over time. An increasing market risk premium could
explain an increased spread between RoE and riskless Treasuries, but the market
risk premium has fallen over time.

Prior research has highlighted the importance of macroeconomic changes, and
that these often aren’t fully included in utility commission ratemaking (Salvino 1967;
Strunk 2014). Because rates of return are typically set in fixed nominal percentages,
rapid changes in inflation can dramatically shift a utility’s real return. This pattern
is visible in figure 1 in the early 1980s. Until 2021, inflation has been lower and much
more stable.

Many authors have written a great deal about modifying the current system
of investor-owned utilities. Those range from questions of who pays for fixed grid
costs to the role of government ownership or securitization (Borenstein, Fowlie,
and Sallee 2021; Farrell 2019). For this project, we assume the current structure of

investor-owned utilities, leaving aside other questions of how to set rates across

10
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different groups of customers or who owns the capital.

3 Data

To answer our research questions, we use a database of resolved utility rate cases
from 1980 to 2021 for every electricity and natural gas utility that either requested a
nominal-dollar rate base change of $5 million or had a rate base change of $3 million
authorized (Regulatory Research Associates 2021). Summary statistics on these
rate cases can be seen in Table 1. Our primary variables of interest are the rates
of return and the rate base.3 We also merge data on annual number of customers,
quantity supplied and sales revenue for the electric utilities in our sample (US
Energy Information Administration 2022).

We transform this panel of rate case events into an unbalanced utility-by-month
panel, filling in the rate base and rate of return variables in between each rate
case. There are some mergers and splits in our sample, but our SNL data provider
lists each company by its present-day (2021) company name, or the company’s last
operating name before it ceased to exist. With this limitation in mind, we construct
our panel by (1) not filling data for a company before its first rate case in a state,
and (2) dropping companies five years after their last rate case. In contexts where
a historical comparison is necessary, but the utility didn’t exist in the benchmark
year, we use average of utilities that did exist in that state, weighted by rate base
size.

We match with data on S&P credit ratings, drawn from SNL’s Companies (Classic)
Screener (2021) and WRDS’ Compustat S&P legacy credit ratings (2019). Most investor-
owned utilities are subsidiaries of publicly traded firms. We use the former data to

match as specifically as possible, first same-firm, then parent-firm, then same-ticker.

3. We focus here on proposed and approved rates of return. It is possible that utility’s actual rate
of return or return on equity might differ from the approved level. In general though, actual returns
do tend to track allowed returns quite closely.

11
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Table 1: Summary Statistics o

Characteristic N Electric! Natural Gas!
Rate of Return Proposed (%) 3,324 9.95 (1.98) 10.07 (2.07)
Rate of Return Approved (%) 2,813 9.59 (1.91) 9.53 (1.95)
Return on Equity Proposed (%) 3,350 13.22 (2.69) 13.06 (2.50)
Return on Equity Approved (%) 2,852 12.38 (2.40) 12.05 (2.24)
Return on Equity Proposed Spread (%) 3,350 6.72 (2.18) 6.95 (1.99)
Return on Equity Approved Spread (%) 2,852 5.62 (2.27) 5.68 (2.10)
Return on Debt Proposed (%) 3,247 7.48 (2.11) 7.47 (2.16)
Return on Debt Approved (%) 2,633 7.54 (2.06) 7.44 (2.16)
Equity Funding Proposed (%) 3,338 45 (7) 48 (7)
Equity Funding Approved (%) 2,726 44 (7) 47 (7)
Customers (thous) 1,177 693 (929) NA (NA)
Quantity (TWh) 1,177 17 (21) NA (NA)
Revenue ($ mn) 1,177 1,469,519 (2,086,055)  NA (NA)
Rate Base Increase Proposed ($ mn) 3,686 84 (132) 24 (41)
Rate Base Increase Approved ($ mn) 3,672 40 (84) 12 (25)
Rate Base Proposed ($ mn) 2,366 2,239 (3,152) 602 (888)
Rate Base Approved ($ mn) 1,992 2,122 (2,991) 583 (843)
Case Length (yr) 3,364 3. 11 (3.97) 3.01 (3.34)
Rate Case Duration (mo) 3,713 1(5.1) 8.1(4.3)
'Mean (SD)

Notes: This table shows the rate case variables in our rate case dataset. Values in the Electric
and Natural Gas columns are means, with standard deviations in parenthesis. Approved values
are approved in the final determination, and are the values we use in our analysis. Some
variables are missing, particularly the approved rate base. The RoE spread in this table is
calculated relative to the 10-year Treasury rate.

Sourcek: Regulatory Research Associates (2021), US Energy Information Administration (2022),
and author calculations.

We match the latter data by ticker only. Then, for a relatively small number of
firms, we fill forward.* Between these two sources, we have ratings data available
from December 1985 onward. Approximately 80% of our utility—month observations
are matched to a rating. Match quality improves over time: approximately 89% of
observations after 2000 are matched.

These credit ratings have changed little over 35 years. In figure 2 we plot the

4. When multiple different ratings are available, e.g. different ratings for subsidiaries trading
under the same ticker, we take the median rating. We round down (to the lower rating) in the case
of an even number of ratings.

12
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Figure 2: Credit ratings have changed little in 35 years
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NoTe: Black lines represent the median rating of the utilities active in a given month. We also show
bands, in different shades of blue, that cover the 40-60 percentile, 30-70 percentile, 20-80 percentile,
10—-90 percentile, and 2.5-97.5 percentile ranges. (Unlike later plots, these are not weighted by rate
base.) Ratings from C to B— are collapsed to save space.

Sourck: Companies (Classic) Screener (2021) and Compustat S&P legacy credit ratings (2019).

median (in black) and various percentile bands (in shades of blue) of the credit
rating for utilities active in each month. We note that the median credit rating has
seen modest movements up and down over the past decades. The distribution of
ratings is somewhat more compressed in 2021 than in the 1990s. While credit ratings

are imperfect, we would expect rating agencies to be aware of large changes in

13
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riskiness.> Instead, the median credit rating for electricity utilities is A—, as it was

for all of the 1990s. The median credit rating for natural gas utilities is also A—,
down from a historical value of A.

Beyond credit ratings, we also use various market rates pulled from FRED. These
include 1-, 10-, and 30-year Treasury yields, the core consumer price index (CPI),
bond yield indexes for corporate bonds rated by Moody’s as Aaa or Baa, as well as
those rated by S&P as AAA, AA, A, BBB, BB, B, and CCC or lower.°

Matching these two datasets — rate cases and macroeconomic indicators — we
construct the timeseries shown in Figure 1. A couple of features jump out, as we
mentioned in the introduction. The gap between the approved return on equity and
other measures of the cost of capital have increased substantially over time. At the
same time, the return on equity has decreased over time, but much more slowly
than other indicators. This is the key stylized fact that motivates our examination
of the return on equity that utilities earn and the implications this may have for

their incentives to invest in capital and the costs they pass on to consumers.

4 Empirical Strategy

4.1 The Return on Equity Gap

Knowing the size of the return on equity (RoE) gap is a challenge, and we take a
couple of different approaches. In general, we are taking the difference between
the return on equity observed in our data and some benchmark or hypothetical

measure. When these are nominal rates, such as corporate bonds or US Treasuries,

5. For utility risk to drive up the firms’ cost of equity but not affect credit ratings, one would
need to tell a very unusual story about information transmission or the credit rating process.

6. Board of Governors of the Federal Reserve System (2021a, 2021b, 2021c), US Bureau of Labor
Statistics (2021), Moody’s (2021a, 2021b), and Ice Data Indices, LLC (2021b, 2021a, 2021f, 2021d, 2021¢,
2021g, 2021€).

14
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we compare against nominal RoE. None are perfect, but collectively, they shed light

on the question.

4.1.1 Benchmarking to a Baseline Spread

We first consider a benchmark index of corporate bond yields. The goal of this
benchmark is to answer the question: What would the RoE be today if the average
spread against corporate bond yields had not changed since some baseline date?
Here we compare all utilities to the corporate bond index that is closest to that
utility’s own, contemporaneous debt rating.” To calculate the RoE gap we first find
the spread between the approved return on equity and the bond index rate for
each utility in each state in a baseline period. We then take this spread during the
baseline period and apply it to the future evolution of the bond index rate to get an
estimate of the baseline RoE. The RoE gap is the difference between a given utility’s
allowed return on equity at some point in time and this baseline RoE.

The choice of the baseline period influences the gap. Throughout our analysis
we use January 1995 as the baseline period. The date chosen determines where the
gap between utilities’ RoE and baseline RoE is zero. Changing the baseline date
will shift the overall magnitude of the gap. As long as the baseline date isn’t in the
middle of a recession, our qualitative results don’t depend strongly on the choice.
Stated differently, the baseline year determines when the average gap is zero, but
this is a constant shift that does not affect the overall trend. While January 1995 is
not special, we note that picking a much more recent baseline would imply that
utilities were substantially and continuously under-compensated for their cost of

equity for many years of our early sample.

7. We also examined a comparison against a single Moodys’ Baa corporate bond index. Moody’s
Baa is approximately equivalent to S&P’s BBB, a rating equal to or slightly below most of the utilities
in our data (see figure 2). This avoids issues where utilities’ bond ratings may be endogenous to
their rate case outcomes. Using a single index also faces fewer data quality challenges. The findings
using the single Moody’s Baa bond index are broadly equivalent to those using a same rated bond
index and our later approach using US Treasuries.

15
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Our second measure adopts a similar approach to the first but benchmarks

against US Treasuries. The idea here is to ask: what would the RoE be today if the
average spread against US Treasuries had not changed since some baseline date?
This measure is calculated in exactly the same way as our first approach except the
spread is measured against the 10-year Treasury bond yield in the baseline period,
rather than the relevant corporate bond index.

Our third measure continues with using US Treasuries but does so using an
RoE update rule. This rule is consistent with the approach taken by the Vermont
PUC, and similar approaches have been used in the past in California and Canada.
Relative to some baseline period the automatic update rule adjusts the RoE at half
the rate that the yield on the 10-year US Treasury bond changes over that time
period.® The Vermont PUC uses 10-year US Treasuries and set the baseline period as
December 2018, for their plan published in June 2019. (Green Mountain Power: Multi-
Year Regulation Plan 2020-2022 2020). In our case we also use 10-year Treasuries
and set the baseline to January 1995. We simulate the gap between approved RoE
and what RoE would have been if every state’s utilities commission followed this

rule from 1995 onward.?

4.1.2 Benchmarking to the Capital Asset Pricing Model

Our fourth and fifth measures draw directly on the capital asset pricing model
(CAPM) approach. The CAPM approach is widely used by regulators to support
their decisions on utility equity returns, alongside other methods such as discounted
cash flow. In principle the CAPM provides an objective way to quantify the expected
returns for an asset given the risk of that asset and the returns available in the

market over-and-above some risk-free rate. In practice its application remains open

8. Define RoE’ as the baseline RoE, B’ as the baseline 10-year Treasury bond yield, and B, as the
10-year Treasury bond yield in year t. RoE in year ¢ is then: RoE, = RoE’ + (0.5 x (B, — B’))

9. Pre-1995 values are not particularly meaningful, but we can calculate them with the same
formula.
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to a significant degree of subjective interpretation, in large part through the choice

of values for its key parameters. As such, even CAPM calculations can form part of
the negotiation process between regulators and utilities, with the latter having a
clear incentive to lobby for assumptions that result in the CAPM producing higher
estimates of the cost of equity.

We calculate predictions of the equity returns for each utility using the standard
CAPM formula.

RoE = R+ (f x MRP)

Here Ry is the risk-free rate, MRP is the market risk premium and [ is the equity
for the asset in question — namely each utility in our sample. Our assumed values for
each of these parameters are broadly in line with published data (Damodaran 2022a)
and values used by regulators in the UK, Europe, Australia and at the federal level
for the US (Australian Energy Regulator 2020; Economic Consulting Associates
2020; UK Regulatory Network 2020). The parameter values used by state PUCs in
the US tend to fall at the higher end of the range we examine. We calculate the RoE
gap by taking the contemporaneous difference between our CAPM estimate of RoE
and each utility’s allowed RoE.
Risk-free rate

The risk-free rate, R f is intended to capture the base level of returns from
an effectively zero risk investment. Yields on government bonds are the common
source for this information, although practitioners can differ over the choice of
maturity (e.g. 10-year or 30-year) and the use of forecast future yields instead of past
or current rates. These decisions can significantly affect the final cost of equity.'®
We use the contemporaneous yield on US Treasury Bonds for our measure of the

risk-free rate. In our “low” case we use 10-year Treasuries and in our “high” case

10. For instance, in January 2018 the current yield on 10-year US Treasury Bonds was 2.58%, the
average yield from the past 2 years was 2.09%, and the forecast yield from Wolters Klewer (2022) for
the next 2 years was 2.97%.
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We use 30-year Treasuries.

Market risk premium

The market risk premium, MRP, captures the difference between the expected
equity market rate of return and the risk-free rate."* This is generally calculated by
taking the average of the difference in returns for some market-wide stock index
and the returns for the risk-free rate. While this appears relatively straightforward,
the final value can vary significantly depending on numerous factors. These can
include: the choice of stock market index (e.g. S&P 500, Dow Jones, Wilshire 5000
etc.); the choice of averaging period (e.g. previous 10, 20, 50 years etc.); the return
frequency (e.g. monthly, quarterly or annual returns), and the method of averaging
(arithmetic, geometric). These decisions can significantly affect the final cost of
equity. ** To capture the uncertainty in the market risk premium, in our “low” case
we assume a constant MRP of 6 percent and in our “high” case we assume a constant
MRP of 8 percent.
p

A firm’s equity f, is a measure of systematic risk and thus captures the extent to
which the returns of the firm in question move in line with overall market returns.'3
Regulated firms like gas and electricity utilities are generally viewed as low risk,
exhibiting lower levels of volatility than the market as a whole. The calculation of j
is subject to many of the same uncertainties mentioned above, including: the choice
of stock market index; the choice of calculation period, and the return frequency.

It is also common to take f estimates from existing data vendors such as Mer-
rill Lynch, Value Line and Bloomberg. The choice of  depends on the bundle of

comparable firms used and how they are averaged. Furthermore, these vendors

1. MRP = R, — Ry, where R, is the market return and Ry is the risk-free return.

12. For instance, in January 2018 using annual returns for the S&P 500 compared to the 10-year US
Treasury Bond and taking the arithmetic average over the past 5, 25 and 75 years produces market
risk premiums of 14.8%, 5.2% and 7.3% respectively (Damodaran 2022b).

13. fis calculated by estimating the covariance of the returns for the firm in question, R;, and the
Cov(R;,R,)

market returns, R,,, and then dividing by the variance of the market returns: § = Varh)
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generally publish values that incorporate the so-called Blume adjustment to dea

with concerns about mean reversion.'* Because utilities generally have fis below one
the adjustment serves to increase ff and thus increase the estimated cost of equity
produced by the CAPM calculation. Therefore, while the adjustment is plausible
for many non-regulated firms, some authors have questioned its applicability to
regulated firms like utilities (Michelfelder and Theodossiou 2013).

Lastly, the decision on setting fis complicated by the fact that betas calculated
using observed stock returns are dependent on each firm’s debt holdings and tax
rate, which may differ from the particular utility being studied. To deal with this, an
unlevered f can be estimated and then the corresponding levered f can be calculated
for a specific debt-to-equity ratio, D/E, and tax rate, ."> Here we take 7 to be the
federal marginal corporate tax rate and we can directly observe the debt-to-equity
ratio, D/E, in our data.

To capture the uncertainty in f, in our “low” case we assume a constant S jevered
of 0.3 and in our “high” case we assume a constant fyjevered Of 0.5. This generally

produces levered fs ranging from 0.6 to 0.9.

4.1.3 Benchmarking to UK utilities

Finally, our sixth measure involves benchmarking against allowed returns on eq-
uity for gas and electric utilities in the United Kingdom. Here we consider the
contemporaneous gap in nominal allowed RoE between the US and UK. Of course
many things are different between these countries, there’s no particular reason
to think the UK regulator is setting the correct RoE, and it’s not fair to say all US
utilities should adopt UK rate making, but we think this benchmark provides an
interesting comparison. The data on UK RoE are taken from various regulatory

reports published by the Office of Gas and Electricity Markets (Ofgem). We were

14. The Blume Adjustment equation is: B,,seq = 0.333(1) + 0.667(/3)
15. The Hamada equation relates levered to unlevered f as follows: f = B, evered X [1 +(1- r)%]
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able to find information on allowed rates of return dating back to 1996. The relevant

disaggregation into return on debt and return on equity was more readily available
for electric utilities over this entire time period. For natural gas utilities we have
this information from 2013 onwards. Importantly, UK rates are set in real terms
and so we converted to nominal terms using the inflation indexes cited by the UK

regulator.

4.2 Asymmetric Adjustment

The existence of a persistent gap between the return on equity that utilities earn
and various measures of the cost of capital they face could have a number of
explanations. One possibility is that utilities are able to present arguments that
regulators find more compelling or urgent than the arguments from consumer
advocates. One indication of this pattern is strongly asymmetric adjustments to
increases or decreases in underlying costs. The asymmetric adjustment process we
estimate will mechanically find that in the long run, cost increases or decreases
have the same magnitude, so in this way, they do not explain very persistent gaps,
but they do provide some insight to how the regulatory process plays out.

It has been documented in many industries that positive shocks to firms’ input
costs can feed through into prices faster than negative shocks. This pattern has been
most extensively studied in the gasoline sector — see Kristoufek and Lunackova
(2015) and Perdiguero-Garcia (2013) for reviews of the literature. Building on early
work by Bacon (1991) and Borenstein, Cameron, and Gilbert (1997), there are now a
wealth of studies examining how positive shocks to crude oil prices lead to faster
increases in retail gasoline prices than negative shocks to crude oil prices lead
to decreases in retail gasoline prices. This is the so-called “rockets and feathers”
phenomenon. A range of explanations for this have been explored, most notably

tacit collusion and market power or the dynamics of consumer search.
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In our setting we do observe that a change in some benchmark index (e.g. US

Treasuries or corporate bonds) appears to feed through into the return on equity for
utilities. This can be seen most clearly in Figure 1 where relatively short-run spikes
in US Treasuries or corporate bond yields correlate strongly with corresponding
spikes in allowed returns on equity. We have also already discussed the sluggish pace
at which returns on equity have come down over the longer-term when compared
to various benchmark measures of the cost of capital. It therefore seems plausible
to think that this relationship may function differently depending on whether it is
a positive or a negative shock. To test this we follow the literature on asymmetric
price adjustments and estimate a vector error correction model.

Many studies of asymmetric price adjustments work with single time series
of their variables of interest. In our case we have a panel of rates of return that
are divided up across utilities and states. In our main specification we conduct our
analysis at the state level as this allows us to have a usefully balanced panel, while
still maintaining the resolution of where decisions are being made: state public
utilities commissions. To do this we collapse our company-state panel to a state
panel. We do this by averaging the returns on equity from any rate cases decided
in a given state in a given month, and then filling forward for any months where
there are no new rate cases decided in a state. We then include state fixed effects
throughout our analysis, and estimate a set of adjustment coefficients common to
all states. As a robustness check we also examine versions of the analysis at the
original company-state panel level and find essentially the same core findings. See
the appendix for further details.

To estimate the vector error correction model we first estimate the long-run
relationship between the return on equity for unit i in period t (RoE;;) and a lagged

benchmark index of the cost of capital (Index;;_;). 16 We also include unit fixed

16. We also conduct unit root tests. Because of the panel setting we use a panel unit root test
developed by Maddala and Wu (1999). Our tests fail to reject non-stationarity in levels and reject
non-stationarity in first differences.
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effects, o;, which in our preferred specification are at the state level.'”

RoE;; = ¢gIndex;;_ 1 + 0; + &

In the second step we then run a regression of the change in RoE on three sets
of covariates: (1) m lags of the past changes in RoE, (2) n lags of the past change
in the index, and (3) the residuals from the long-run relationship, & ;, lagged from
the previous period. To examine potential asymmetric adjustment, each of these
three sets of covariates is split into positive and negative components to allow the
coeflicients for positive changes to differ from the coefficients for negative changes.

Once again we include unit fixed effects, ;.

m m
ARoE;; =)y ARoEf;,_j+ ). yi ARoE;, +
j=1 j=1

p;i Alndex;;j+

n
=1

n
Z ﬂ]*AIndex;}_j +
=1

J

+ A+ — A—
0 -1t 0 &1 T 0; + Uy

Statistical tests on these coefficients can reveal whether positive or negative
shocks to the underlying index produce a more rapid adjustment in the dependent
variable. However, a more intuitive way of presenting the results is by plotting a
cumulative adjustment function. This shows how rates of return respond to a shock
to the underlying benchmark index. To do this we rely on the methodology set out
by Borenstein, Cameron, and Gilbert (1997) and use bootstrapping to derive 95%

confidence intervals. We block bootstrap at the state level, using 1000 draws.

17. It is notable that the coefficient estimates we find for ¢ are generally close to the adjustment
factors used in the automatic update rules employed by the Vermont PUC and California PUC
(discussed earlier). This suggests these rules appear to largely formalize existing trends.
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4.3 Rate Base Impacts

Next, we turn to the rate base the utilities own. To the extent a utility’s approved RoE
is higher than their actual cost of equity, they will have a too-strong incentive to have
capital on their books (the Averch—Johnson effect). In this section, we investigate
the change in rate base utilities request and receive. The change is a flow variable
while the total rate base is the stock of all previous rate base changes. It includes
both new investment and depreciation of existing assets. We primarily focus on the
effect on the change in the rate base, rather than the entire rate base, because the
former is actively decided in each rate case and the data is more complete. However,
we observe similar effect sizes when looking at the entire rate base. We consider
both the requested change and the approved change, though the approved value is
our preferred specification. We estimate & from the following, where we regress
the rate base increase (RBI) on the estimated RoE gap, various controls, and fixed
effects.

log(RBL;) = aRoES™T + 0Xi, + 0y + A + € (1)

where an observation is a utility rate case for utility i in year-of-sample t. The
dependent variable, RB 4, is the increase in the rate base, and we take logs.18 The
ideal independent variable would be the gap between the allowed RoE and the
utilities” costs of equity. Because the true value is unobservable, we use RoEij%aP ,
the gap between the allowed RoE and the baseline RoE. Unlike section 4.1, for this
analysis we care about differences in the gap between utilities or over time, but do
not care about the overall magnitude of the gap. For ease of implementation, we
begin by considering the gap as the spread between the approved rate of return and
the 10-year Treasury bond yield. We do not expect the actual cost of equity to be

equal to the 10-year Treasury yield, but our fixed effects account for any constant

18. Cases where the rate base remains unchanged or shrinks are uncommon, representing around
12% of observations. We drop these cases, but note that we get qualitatively similar results when we
do not drop these rows and estimate the regression in levels.
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differences. We calculate RoE;; ™ by taking the difference between the allowed RoE

and the average of the time-varying baseline RoE, over the D years the rate case is
in place.

t+D
1
ROElgaP — ROEi’r;llowed _ B Z ROEi’?enchmark (2)
t

4.3.1 Fixed Effects Specifications

Our goal is to make causal claims about &, so we are concerned about omitted
variables that are correlated with both the estimated RoE gap and the change in rate
base. We begin with a fixed-effects version of the analysis. Our preferred version
includes time fixed effects, 4;, at the year-of-sample level and the unit fixed effects,
a;, are at the service type, utility company and state level. Utilities that operate
in multiple states still file rate cases with each state’s utility regulator. Our state
fixed effects account for constant differences across states, including any persistent
differences in the regulator. Here, the identifying assumption is that after controlling
for state and year effects, there are no omitted variables that would be correlated
with both our estimate of the RoE gap and the utility’s change in rate base. The
identifying variation is the differences in the RoE gap within the range of rate case
decisions for a given utility, relative to the annual average across all utilities.

The fixed effects handle some of the most critical threats to identification, such as
macroeconomic trends, technology-driven shifts in electrical consumption, or static
differences in state PUC behavior. Of course, potential threats to causal identification
remain. One possibility is omitted variables — perhaps regulators in some states
change their posture toward utilities over time, in a way that is correlated with
both the RoE and the change in rate base. Another possibility is reverse causation —
perhaps the regulator pushes for more capital investment (e.g. aiming to increase
local employment) and the utility, facing increasing marginal costs of capital, needs

a higher RoE.
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4.3.2 Instrumental Variables Specifications

To try and further deal with concerns regarding identification, we examine an
instrumental variables approach based on the timing and duration of rate cases.
The average utility has ten rate cases over the course of our sample period and the
average rate case is in effect for about three years. Our IV analysis takes the idea
that market measures of the cost of capital move around in ways that aren’t always
easy for the regulator to anticipate. For instance, if the allowed return on equity
is set in year o and financial conditions change in year 2 such that the RoE gap
increases, then we would expect the utility to increase their capital investments in
ways that are unrelated to other aspects of the capital investment decision. For this
instrument to work, it needs to be the case that these movements in capital markets
are conditionally independent of decisions that the utility is making, except via this
return on equity channel. We control for common year fixed effects, and then the
variation that drives our estimate is that different utilities will come up for their
rate case at different points in time.

A second IV strategy we consider is to exploit an apparent bias toward round
numbers, where regulators tend to approve RoE values at integers, halves, quarters,
and tenths of percentage points. Unfortunately this instrument does not produce
a strong first-stage and so is not a core focus of our subsequent analysis. Even
so, the existence of such an arbitrary phenomenon in our setting is relevant, and
can be seen clearly in figure 3. Small deviations created by rounding have large
implications for utility revenues and customer payments. If for instance, a PUC
rounds in a way that changes the allowed RoE by 10 basis points (0.1%), the allowed
revenue on the existing rate base for the average electric utility in 2019 would

change by $114 million (the median is lower, at $52 million).
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Fzgure 3 Return on equity is often approved at round numbers
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Colors highlight values of the nominal approved RoE that fall exactly on round numbers. More pre-
cisely, values in red are integers. Values in dark orange are integers plus 50 basis points (bp). Lighter
orange are integers plus 25 or 75 bp. Yellow are integers plus one of {10, 20, 30, 40, 60, 70, 70, 80, 90} bp.
All other values are gray. Histogram bin widths are 5 bp. Non-round values remain gray if they fall
in the same histogram bin as a round value. In that case, the bars are stacked.

Sourck: Regulatory Research Associates (2021).

5 Results

5.1 Return on Equity Gap Results

Beginning with the RoE gap analysis from section 4.1, we find there has been an
increase in the gap between utilities” allowed return on equity and various measures
of their estimated cost of capital. Our results on the RoE gap show this has increased
over time and are summarized in Table 2. To explain these large gaps, one of three
things must be true: (1) historically, utilities were under-compensated for their
capital costs, (2) today, utilities are over-compensated for their capital costs, or (3)
the structure of utilities’ capital costs — and their relationship with other capital
markets — has changed dramatically over time.

When benchmarking against changes in market measures of the cost of capital

(e.g. 10-year US Treasury bonds or same-rated corporate bonds) the RoE gap is
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Table 2: Return on Equity gap, by different benchmarks (percentage points)

UST CAPM CAPM
A:Electric  Corp UST  auto low high UK

1985 0.693  0.415 1.39 1.50 —-2.84
1990 —0.238  0.459 0.412 1.36 —3.09
1995 0.788 1.09 0.139 2.09 -2.49

2000 0.666 1.41 0.153 242 -1.76 2.79

2005 2.99 2.84 0.722 391 -0.552 1.93
2010 3.04 3.21 0.517 4.50 —0.448 —0.585
2015 3.57 3.64 0.416 499  0.446 2.77
2020 4.25 4.49 0.706 5.60  0.786 1.88

B: Natural Gas

1985 114 0.798 178 168 —235
1990 —0.0272  0.848 0819  1.59 —2.50
1995 0873  1.18 0238 199 —2.27

2000 0.757 1.35 0.0924 2.18 —1.65

2005 2.85 2.70 0.623 3.54 —0.635
2010 3.25 3.35 0.707 431 -0.516
2015 3.98 4.01 0.850 5.04  0.646 2.43
2020 4.58 4.86 1.09 5.67 1.06 1.55

Note: Gap percentage figures are a weighted average across
utilities, weighted by rate base. “Corp” compares to same-rated
corporate bonds. “UST” compares to 10-year US Treasuries. “UST
auto” compares to 10-year Treasuries with 50% passthrough. For
cases where it’s relevant (Corp and USTs) the benchmark date is
January 1995. See text for details of each benchmark calculation.
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around 4—4.5 percentage points.

It is not clear that the cost of equity should necessarily move in a one-for-one
manner with these two measures of bond yields. Using an automatic update rule
that adjusts at half the rate of changes in bond yields, produces an RoE gap by
2020 of around o.5-1 percentage points. Whether adjusting at 50% of the change
in bond yields is the correct approach is unclear. For instance, Canada has used a
75% adjustment ratio in the past. What is clear is that even using this lower range,
we still see a divergence between allowed equity returns today and changes in the
benchmark cost of capital.

Benchmarking against changes in bond yields relative to some baseline year is
necessarily quite simplistic. Our two implementations of the CAPM approach allow
us to see how a standard method used in the industry performs. Our “low” version
of the CAPM uses assumptions for the risk-free rate, f and market risk premium
that are on the lower end of what has been historically used in the industry. This is
particularly true when looking at the practices of US regulators, which appear to
utilize higher values than regulators in the UK, Europe and Australia. The result is
an RoE gap by 2020 of around 5.5 percentage points.’ Looking back to the 1980s
and 1990s though, the RoE gap becomes much smaller, with predictions of the cost
of equity from our “low” CAPM version only showing a 2 percentage point gap
against allowed rates of return.

Our “high” version of the CAPM uses assumptions for the risk-free rate,  and
market risk premium that are on the higher end of what has been historically used
in the industry. This produces an RoE gap by 2020 of around 1 percentage points.
Allowed rates of return are therefore still above the predictions from our “high”
CAPM case, although much more closely aligned with the current approach of US

state PUCs. Notably though, projecting this same approach back in time appears

19. At this point average allowed RoE for US utilities is around 10%, compared with a CAPM
prediction for the cost of equity of 4-5%.
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to suggest that past allowed returns in the 1980s and 1990s were well below the

estimated cost of equity. This seems implausible given the large capital expenditures
the industry has continued to engage in over the last four decades.

Lastly, when comparing against UK utilities we see a fairly consistent premium,
with an RoE gap in 2020 of around 2 percentage points. A similar premium would
likely emerge when comparing to utilities in other countries in Europe which have
tended to approve similar rates of return to those we find for the UK. There are good
reasons to think that US state PUCs should not simply adopt UK rates of return
— there are many differences between the utility sector and investor environment
in the US and UK. Even so, it is striking that other countries are able to attract
sufficient investment in their gas and electric utilities while guaranteeing lower

regulated returns than are available in the US context.

5.2 Asymmetric Adjustment Results

One pattern we document in allowed returns is an asymmetric adjustment of allowed
return on equity to underlying benchmark rates of return. Figure 6 provides the
results of this analysis.

Here we simulate the impact on the utility rate of return from a one percentage
point shock to the underlying benchmark index. In this case we conduct our analysis
at the state level using approved rates of return and nominal 10-year US Treasuries
as our benchmark rate. The change in the nominal rate of return on equity is then
plotted over the subsequent six years.

As can be seen in Figure 6, we do find evidence of asymmetric adjustment. Rates
of return adjust faster to a positive shock (red line) than to a negative shock (blue
line). In the long-run both converge to a roughly 50% pass-through rate, as noted
previously. This pattern is consistent with the incentives firms face to increase their

allowed return on equity where the opportunity arises (i.e. when benchmark indices
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Figure 4: Asymmetric Cumulative
Adjustment Path following Shock to Benchmark Index
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Lines represents the cumulative adjustment path following a one percentage point
change to the benchmark index. Red is for an increase in the index and blue is for
a decrease. 95% confidence intervals are estimated via bootstrapping. The plotted
results use approved rates of return and a benchmark index of 10-year US Treasuries.
Analysis is conducted at the state level. See calculation details in section 4.2.
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rise), and avoid decreases to their allowed return on equity when it may be justifie

(i.e. when benchmark indices fall). Further asymmetric adjustment results can be
found in the appendix, including comparisons of the asymmetry in proposed versus

approved rates and of different levels of panel aggregation.

5.3 Rate Base Impact Results

Table 3: Relationship Between Approved Rate
of Return and Approved Rate Base Increase

Fixed effects specs. I\Y
Model: (1) (2) (3) (4)
Variables
RoE gap (%) 0.0551°**  0.0752***  0.0867*** 0.0523**

(0.0200)  (0.0240)  (0.0225)  (0.0252)

Fixed-effects

Service Type Yes Yes Yes Yes

State Yes Yes Yes Yes

Year Yes Yes Yes

Company Yes Yes

Fit statistics

Observations 2,491 2,491 2,491 2,491
R? 0.33 0.36 0.69 0.69
Within R? 0.01 0.004 0.01 0.009
Wald (1st stage), RoE gap (%) 69.1

Dep. var. mean 38.63 38.63 38.63 38.63

Clustered (Year & Company) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Nortes: The table uses approved RoE. The dependent variable is log of the utility’s rate
base increase in millions of $. Columns 1-3 show varying levels of fixed effects. Column 4
is the IV discussed in section 4.3. Our preferred specification is column 4 of table 3.
First-stage F-statistic is Kleibergen—Paap robust Wald test.

We next consider how the RoE gap affects capital ownership in Table 3. Across
our fixed effects specifications (columns 1-3) we find broadly consistent results.

A 1 percentage point increase in the approved RoE gap leads to a 5.6-8.7% higher
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increase in approved rate base. Our IV specification using rate case timing (column 4

has a strong first stage (Kleibergen—Paap F-stat of 69

)‘20

Using this approach we

find an effect of 5.3% which broadly aligns with our fixed effects estimates. This is

our preferred specification.

Table 4: Relationship Between Approved Rate of Return and Approved
Total Rate Base (both absolute and per MWHh; electric utilities only)

Total, FE Total, IV per MWh, FE per MWh, IV
Model: (1) (2) (3) (4)
Variables
RoE gap (%) 0.0548***  0.0774™** 0.1202** 0.1204
(0.0199) (0.0275) (0.0571) (0.0751)
Fixed-effects
Service Type Yes Yes Yes Yes
State Yes Yes Yes Yes
Year Yes Yes Yes Yes
Company Yes Yes Yes Yes
Fit statistics
Observations 1,878 1,878 706 706
R? 0.85 0.85 0.84 0.84
Within R? 0.006 0.005 0.02 0.02
Wald (1st stage), RoE gap (%) 24.0 21.2
Dep. var. mean 1,521.9 1,521.9 379.3 379.3

Clustered (Year & Company) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Nortes: The table uses approved RoE. Dependent variables are the total rate base in millions of $
(Columns 1-2) and the rate base per quantity delivered in $ per MWh (Columns 3—4). The FE results
correspond to the specification used for column 3 in table 3 and the IV results correspond to the
specification used for column 4 in table 3. First-stage F-statistic is Kleibergen—-Paap robust Wald test.

In addition to looking at the increase in the rate base, for electric utilities, we

also look at the total rate base and the total rate base per megawatt-hour (MWh)

delivered. These results are in Table 4. We find similar effects for the total rate base.

The effects for total rate base per MWh are potentially even larger, indicating a

20. Our IV specification using rounding has a weak first stage (Kleibergen—-Paap F-stat of 2.1) and

so is not presented here.
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pronounced increase in capital intensity. However, in both cases these findings are

less precisely estimated, in part due to data quality challenges.?" Overall we take
these results as providing evidence that higher equity returns do lead utilities to
increase their capital holdings.**

As a caveat, we note that an utility can increase their capital holdings in two
distinct ways. One option is to reshuffle capital ownership, either between sub-
sidiaries or across firms, so that the utility ends up with more capital on its books,
but the total amount of capital is unchanged. The second option is to actually buy
and own more capital, increasing the total amount of capital that exists in the state’s
utility sector. We do not differentiate between these two cases. Because we don’t
differentiate, we consider excess payments by utility customers, but we remain

agnostic about the socially optimal level of capital investment.

5.4 Excess Consumer Cost Results

Table 5 summarizes our estimates of the excess cost for utility customers. Here we
multiply the rate base by the RoE gap to come up with a measure of the additional
payments made to cover the premium in equity returns. We present results that take
the observed rate base as a given — the “fixed” rows — and also present results that
include the rate base with the additional increases estimated above — the “adjust”
rows. The increment from the “fixed” to “adjust” rows is meaningful (billions of
dollars in many specifications), but smaller than the gap documented in the “fixed”
rows.

To ensure these excess costs are calculated for all utilities in our sample, we

must remedy the missing rate base data for some utilities, particularly in the earlier

21. The total rate base data is less complete. Also when calculating on a per MWh basis, we are
only able to merge quantity data for a subset of years for electric utilities.

22. The equivalent results from looking at the proposed changes to the rate base can be found in
the appendix.
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Table 5: Excess costs, by different benchmarks (2019$ billion per year) 29850

UST CAPM CAPM

A: Electric Corp UST  auto low high UK

Fixed 2000 1.03 2.37 0.250 421 =274 4.71
2020 8.58 9.40 143 118 1.83 3.90

Adjust 2000 1.06 2.55 0.252 476 —2.48 5.42
2020 10.5 11.7 1.49 154 1.91 4.29

B: Natural Gas

Fixed 2000 0.165 0.371 0.0226  0.620 —0.415
2020 2.44 2.76 0.624 3.24  0.655 0.886
Adjust 2000 0.171  0.398 0.0227  0.693 —0.378

2020 3.05 3.48 0.661 423  0.692  0.959

Note: Excess payments are totals for all investor-owned utilities in the
US, in billions of 2019 dollars per year. Missing rate base data for utilities
in our sample was interpolated based on the estimated average growth
rate of the rate base over time. The “fixed” rows take the observed rate
base as fixed and estimates excess payments. The “adjust” rows also
account for changes in the rate base size, as estimated in table 3 column 4.
For cases where it’s relevant the benchmark date is January 1995. See text
for details of each benchmark calculation.

years of our sample.?3 To do this we interpolate using an estimate of the average
growth rate for the rate base over time.*4

Across our five benchmark measures and using the existing rate base we find
excess costs to consumers in 2020 of $2-15 billion per year. These excess costs, like
the RoE gap, depend on the choice of baseline. The economic welfare loss is likely
smaller than these excess cost measures — the excess capital provides non-zero

benefit, and the ultimate recipients of utility revenues place some value on the

23. Approved rate base data is available for 95% of utilities in 2020 and 65% of utilities in 2000.

24. We regress approved rate base on time, controlling for utility by state by service type fixed
effects. Within each grouping of utility, state and service type, we start with the first non-missing
value and linearly interpolate backwards assuming the rate base changes from period to period
according to our estimated growth rate.
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additional income.?>

Accounting for the way the RoE gap can affect capital ownership increases our
estimate of the excess cost to consumers to $2—20 billion per year. The majority of

these costs come from the electricity sector.?®

6 Conclusion

Utilities invest a great deal in capital, and need to be compensated for the opportunity
cost of their investments. Getting this rate of return correct, particularly the return
on equity, is challenging, but is a task of first-order importance for utility regulators.

Our analysis shows that the RoE that utilities are allowed to earn has changed
dramatically relative to various financial benchmarks in the economy. We estimate
that the current approved average return on equity is substantially higher than
various benchmarks and historical relationships would suggest. These results are
necessarily uncertain, and depending on our chosen benchmark for the cost of
equity the premium ranges from o.5-5.5 percentage points. Put another way, even
our most conservative benchmarks come in below the allowed rates of return on
equity that regulators set today:.

We link this divergence to the apparent asymmetric adjustment of rates to
changes in market measures of the cost of capital. Increases to benchmark measures
of the cost of capital lead to faster rises in utility returns on equity than is the case

for decreases. This is the so-called “rockets and feathers” phenomenon and could

25. The RoE gap will ultimately affect utility rates, including the costs of buying electricity, but the
ultimate impact on consumption decisions will depend on each utility’s rate structure. Analyzing
these is outside the scope of this paper.

26. For comparison, total 2019 electricity sales by investor owned utilities were $204 billion,
on 1.89 PWh of electricity (US Energy Information Administration 2020a). Natural gas sales to
consumers are $146 billion on 28.3 trillion cubic feet of gas US Energy Information Administration
2020Db. These figures include sales to residential, commercial, industrial, and electric power, but not
vehicle fuel. They also include all sales, not just those by investor owned utilities.
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be indicative of regulators being more responsive to pressures from the utilities

they regulate than from consumers’ demands to keep prices down.

We then turned to the Averch—Johnson effect, and estimated the additional
capital this RoE gap generates. In our preferred specification, we estimate that an
additional percentage point in the RoE gap leads to 5% higher rate base increases.
Depending on our chosen benchmark for the gap, the excess rates collected from
consumers could amount to $2—20 billion per year.

If utilities are earning excess equity returns, a key challenge is to identify what
changes to the ratemaking process may help remedy this. Regulators have taken
numerous steps over the past few decades to improve the way costs are passed
through into rates. For instance, explicit benchmarking and automatic update rules
were introduced for fuel costs decades ago. It seems plausible that they could also
be used to help equity costs adjust more quickly to changing market conditions, and
do so in ways that are less prone to the subjective negotiations of the ratemaking
process.

However, the cost of equity is unlikely to perfectly track any single benchmark in
the same way as the cost of fuel. Also the automatic update rules for equity returns
that have already been put in place by some PUCs have done little to prevent
the trends we highlight.?7 As such, a significant degree of regulatory judgment is
inevitable in this area.

A clear first step for improving the decisions regulators make over the cost of
equity is to avoid some of the arbitrary “rules of thumb” that have been employed
to date — see for instance the evidence we find of whole number rounding, or the

reluctance to set rates below a nominal 10% that Rode and Fischbeck (2019) highlight.

27. For instance, regulators at the California PUC feel that the rule, called the cost of capital
mechanism (CCM), performed poorly. “The backward looking characteristic of CCM might have
contributed to failure of ROEs in California to adjust to changes in financial environment after the
financial crisis. The stickiness of ROE in California during this period, in the face of declining trend
in nationwide average, calls for reassessment of CCM.” (Ghadessi and Zafar 2017)
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Bolstering the financial expertise of regulators is another promising path for-

ward.?® Seemingly objective methods like the capital asset pricing model cannot
provide a definitive answer on the cost of equity. As we have documented, a range
of plausible input assumptions can lead to widely divergent estimates of the cost of
equity. When incorporating evidence from these methods regulators need to have
the expertise to understand their limitations and push back on the assumptions
utilities put forward when using them.

Lastly, process reforms may also be beneficial. In most rate case proceedings,
utilities submit their planned expenditures and then regulators decide whether they
are prudent. This relies on the notion that utilities are best placed to forecast their
detailed needs for labor, materials and equipment (e.g. numbers of new transformers
needed and where). However, it is less clear that utilities possess the same unique
level of insight when it comes to the cost of equity, especially given that this is so
dependent on wider market forces, the performance of peer companies and general
investor sentiment. For this component of utility costs the regulator could conduct
its own independent internal analysis of the cost of equity first, and then consult on
their proposals. In this way it is the regulator that is anchoring the starting point of
the discussion, not the utility.

Our findings have important implications beyond just the additional cost they
place on consumers. From a distributional standpoint, higher rates create a transfer
from ratepayers to utility stockholders. A high rate of return for regulated utilities
may also lead to a reshuffling of which assets are owned by regulated versus non-
regulated firms. Finally, efficiently pricing energy has important implications for
environmental policy, particularly with regard to encouraging electrification which

is a key component of efforts to tackle climate change.

28. Azgad-Tromer and Talley (2017) found that providing finance training to regulatory staff did
have a moderate effect on moving rates of return closer to standard asset pricing predictions.
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Online Appendix g

A Detail on RoE gap benchmarks

For each of the strategies we utilize, we plot the timeseries of the RoE gap. These
are plotted in figures 5, 6, 7, 8, 9, and 10.

In each plot, we present the median of our RoE gap estimates, weighting by the
utility’s rate base (in 2019 dollars). Our goal is to show the median of rate base dollar
value, rather than the median of utility companies, as the former is more relevant
for understanding the impact of the RoE gap. We also show bands, in different
shades of blue, that cover the 40-60 percentile, 30-70 percentile, 20-80 percentile,

10—90 percentile, and 2.5-97.5 percentile (all weighted by rate base).

Figure 5: Return on equity gap, benchmarking to same-rated corporate bonds
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Base year is 1995. Line represents median; shading represents ranges that cover
the central 20, 40, 60, 80, and 95% of total investor-owned utility rate base. See
calculation details in section 4.1.
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Figure 6: Return on equity gap, benchmarking to 10-year Treasuries
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Line represents median; shading represents ranges that cover the central 20, 40,
60, 80, and 95% of total investor-owned utility rate base. See calculation details in

section 4.1.

Figure 7: Return on equity gap, using automatic update rule
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Line represents median; shading represents ranges that cover the central 20, 40,
60, 80, and 95% of total investor-owned utility rate base. See calculation details in
section 4.1.
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Figure 8: Return on equity gap, benchmarking to CAPM (low)
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Line represents median; shading represents ranges that cover the central 20, 40,

60, 80, and 95% of total investor-owned utility rate base. See calculation details in
section 4.1.

Figure 9: Return on equity gap, benchmarking to CAPM (high)
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Line represents median; shading represents ranges that cover the central 20, 40,
60, 80, and 95% of total investor-owned utility rate base. See calculation details in

section 4.1.
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Figure 10: Return on equity gap, compared to UK utilities
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Line represents median; shading represents ranges that cover the central 20, 40,
60, 80, and 95% of total investor-owned utility rate base. See calculation details in
section 4.1.

B Detail on Asymmetric Adjustment

Here we include additional information on the asymmetric adjustment analysis. The
preferred specification presented in the main paper uses approved rates of return,
a benchmark index of 10-year US Treasuries, and aggregates rate case decisions
to the state level. Two key sources of variation in the results come from the use
of proposed or approved rates of return, and the level of aggregation of the panel
dataset. To illustrate this we present here robustness analysis across both proposed
and approved rates and at three different levels of panel aggregation.

Figure 11 presents the same results as Figure 4 but across a range of specifi-
cations. Analysis across the three panel rows is conducted at varying levels of
panel aggregation. Analysis across the two panel columns is conducted with either
proposed or approved rates of return.

Consistently the results show a divergence, with rates of return adjusting more
quickly to positive shocks to the benchmark index than is the case for negative
shocks. The divergence is potentially more pronounced when looking at adjustments

to proposed rates than approved rates. This seems consistent with firms being quick
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Figure 11: Asymmetric Cumulative Adjustment Path following
Shock to Benchmark Index by Aggregation Level

0.50

0.4
0.25

0.0
0.00

-0.25 0.4
20 40 60 0 20 40 60
Time Periods (months) Time Periods (months)

Response (Percentage Points)
Response (Percentage Points)

o

— Positive — Negative — Positive — Negative

(a) National Time Series, Proposed Rates (b) National Time Series, Approved Rates

4
0.4
0.2 2
0.0
0 20 40 60 0 20 40 60

Time Periods (months) Time Periods (months)

o

Response (Percentage Points)
°

Response (Percentage Points)

— Positive — Negative — Positive — Negative

(c) State Panel, Proposed Rates (d) State Panel, Approved Rates

0.6 0.5
2 Zoa
© ©
g0 s
E g’oa
g g
302 3
4 4

0.0 0.0

0 20 4 60 0 20 40

0 60
Time Periods (months) Time Periods (months)

— Positive — Negative — Positive — Negative

(e) Utility-State Panel, Proposed Rates (f) Utility-State Panel, Approved Rates

Lines represents the cumulative adjustment path following a one percentage point
change to the benchmark index. Red is for an increase in the index and blue is for a
decrease. 95% confidence intervals are estimated via block bootstrapping on states,
with 1000 replications. The plotted results use a benchmark index of 10-year US
Treasuries. Analysis across the three panel rows is conducted at varying levels of
panel aggregation. Analysis across the two panel columns is conducted with either
proposed or approved rates of return. See calculation details in section 4.2.
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to request upward adjustments to their return on equity while being relatively slow

to request downward adjustments. Regulators do appear to somewhat moderate
this divergence, but clearly do not come close to eliminating it.

The main specification was conducted on a panel that had been aggregated
to the state level, and these results are reproduced in the second panel row of
Figure 11. Here we provide the results of repeating the analysis with the original
monthly utility-state panel dataset in the third panel row of Figure 11. As with
the state-level approach, unit root tests fail to reject non-stationarity in levels and
reject non-stationarity in first differences. Using the original utility-state panel also
does not radically alter the core findings, with the asymmetric adjustment clearly
visible. In fact, because this approach captures both the state-level nature of PUC
decision-making and the utility-level variation in how and when rate case decisions
are made, the slower pace of adjustment we observe makes sense.

Lastly, we also provide results from repeating the analysis after fully aggregating
the original monthly utility-state panel to a single national monthly time series. As
with the state-level approach, unit root tests fail to reject non-stationarity in levels
and reject non-stationarity in first differences. Using a single national time series
implies a faster speed of adjustment with less of a pronounced divergence between
positive and negative shocks. However, such an approach effectively imagines a
situation where rates of return are decided by a single federal regulator for a single
national utility, which is clearly not realistic.

For further detail on the results, Table 6 provides various summary information
on the different regression specifications. The coefficients are too numerous to be
presented here, and are better summarized through their combined effect on the
cumulative adjustments plotted in the earlier figures. Nevertheless, the table still
provides useful information, including a number of F-tests on the different types of

coeflicients in the vector error correction model.
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Table 6: Asymmetric Adjustments in Return on Equity

Page 48 of 57

Model: (1) (2) (3) (4) (5) (6)
Prop. or Appr. Prop. Appr.  Prop. Appr. Prop. Appr.
Group (State) Yes Yes Yes Yes
Group (Company) Yes Yes
o) 0.5658 0.5116 0.5669 0.5111 0.5695  0.4832
Y p+=Y p- Fstat 23.18 3267  14.28 18.21 12.89 1475
Y p+=Y f-pval  2.05x107% 0.0714 0.0002 1.99x 107>  0.0003  0.0001
Y. y+=2,y- Fstat 0.4560 1.231 3.188 1.835 0.7992 2.170
Y. y+=),y- pval 0.4999 0.2678 0.0742 0.1756 0.3713  0.1407
0+=0- Fstat 8.201 0.0032  2.781 4.637 0.6221 11.12
0+=0- pval 0.0044 0.9548 0.0954 0.0313 0.4303  0.0009
Fit statistics

Observations 482 482 23,452 23,452 106,847 106,847
R? 0.49 0.47 0.07 0.06 0.03 0.02

Clustered (Year) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Notes: “Group” refers to the level of panel aggregation used for the analysis, and fixed effects are
always included at this level where relevant. 8 coefficients are those on the lagged differenced

index terms. y coefficients are those on the lagged differenced rate of return terms. 0 coefficients
are those on the error correction term. “Fstat” and “pval” refers to the results of an F-test on the
relevant coefficients. ¢ refers to the long-run coefficient from the initial first step regression. See

calculation details in section 4.2.
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Here we include additional information on our analysis of rate base impacts. We
present two sets of tables: using proposed (rather than approved) return on equity,
and some heterogeneity across utilities.

The proposed values shed some light on the bargaining process between the
utility and PUC, though it’s the approved values that ultimately matter for capital
investment and revenues. Tables 7 and 8 mirror the main text tables 3 and 4, except 7
and 8 use utilities” proposed changes in the rate base and proposed return on equity.
The results tend to be broadly similar, and often larger, than our main results, though
the preferred IV specification of table 7 is smaller and statistically insignificant.

Tables g9 and 10 examine potential heterogeneity across utilities. Here, we interact
various indicator variables with the RoE gap, which allows us to examine whether
the effect of the RoE gap on rate base increase differs across these groups. For the
most part, the coeflicients we estimate are small (relative to the overall average
effect) and statistically insignificant.

“Electric” captures whether a utility provides electric or gas service. “Vertically
Integrated” captures whether a utility is vertically integrated, with the alternatives
being ones that operate solely in distribution or transmission. “PUC Ranking”
captures whether a state PUC is rated as having a constructive, lower risk regulatory
environment for investors.?® “Litigated” captures whether a rate case decision was
fully litigated. “Lengthy Case” captures whether a rate case decision takes longer

than average.3°

29. This is based on a rating system produced by S&P RRA. It rates state PUCs in a manner similar
to a credit rating, with three categories of Below Average, Average and Above Average. There are
three step levels (1, 2 or 3) within each rating category. The final ratings produce a roughl,y normal
distribution. This is converted to a binary variable that equals one where a state PUC scores above
Average level 2.

30. This is a binary variable that equals one if a rate case takes longer than the median rate case
duration.
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Fixed effects specs. v

Model: (1) (2) (3) (4)
Variables
RoE gap (%) 0.0670"**  0.0436* 0.0672***  0.0353

(0.0134)  (0.0217) (0.0151)  (0.0215)
Fixed-effects
Service Type Yes Yes Yes Yes
State Yes Yes Yes Yes
Year Yes Yes Yes
Company Yes Yes
Fit statistics
Observations 3,210 3,210 3,210 3,210
R? 0.37 0.39 0.73 0.73
Within R? 0.02 0.002 0.01 0.008
Wald (1st stage), RoE gap (%) 50.9
Dep. var. mean 63.69 63.69 63.69 63.69

Clustered (Year & Company) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Nortes: The table uses proposed RoE. The dependent variable is log of the utility’s

rate base increase in millions of $ Columns 1-3 show varying levels of fixed effects.
Column 4 is the IV discussed in section 4.3. First-stage F-statistic is Kleibergen-Paap

robust Wald test.

Page 50 of 57
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Table 8: Relationship Between Proposed Rate of Return and
Proposed Total Rate Base (both absolute and per MWh)

Total, FE Total, IV per MWh, FE per MWh, IV

Model: (1) (2) (3) (4)
Variables
RoE gap (%) 0.0354 0.0600* 0.1487"* 0.1555™*
(0.0237)  (0.0341) (0.0708) (0.0720)
Fixed-effects
Service Type Yes Yes Yes Yes
State Yes Yes Yes Yes
Year Yes Yes Yes Yes
Company Yes Yes Yes Yes
Fit statistics
Observations 2,262 2,262 927 927
R? 0.82 0.82 0.82 0.82
Within R? 0.002 0.001 0.03 0.03
Wald (1st stage), RoE gap (%) 20.6 15.4
Dep. var. mean 1,589.4 1,589.4 401.8 401.8

Clustered (Year & Company) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Nortes: The table uses proposed RoE. Dependent variables are the total rate base in millions of
$ (Columns 1-2) and the rate base per quantity delivered in $ per MWh (Columns 3-4). The FE
results correspond to the specification used for column 3 in table 3 and the IV results correspond to
the specification used for column 4 in table 3. First-stage F-statistic is Kleibergen—Paap robust Wald
test.
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These variables could affect several parts of the ratemaking process simultane-

ously. For instance, a PUC that has a high rating on the S&P RRA scale may increase
or reduce the Averch-Johnson effect, but may also influence RoE and the utility’s

rate base in other ways.

Table 9: Relationship Between Approved Rate of Return
and Approved Rate Base Increase with Differential Effects

Model: (1) (2) ®3) 4 ®) (6)
Variables
RoE gap (%) 0.0811"  0.1017  0.0743  0.1075  0.0780""  0.0879™*"

(0.0243)  (0.0286)  (0.0239)  (0.1064) (0.0300)  (0.0270)
RoE gap (%) x Electric -0.0314

(0.0229)
RoE gap (%) x Vertically Integrated -0.0020
(0.0208)
RoE gap (%) x PUC Ranking -0.0271
(0.0493)
RoE gap (%) x Litigated 0.0037
(0.0263)
RoE gap (%) x Lengthy Case -0.0071
(0.0190)

Fixed-effects
Service Type Yes Yes Yes Yes Yes Yes
State Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
Company Yes Yes Yes Yes Yes Yes
Fit statistics
Observations 2,617 2,617 2,617 2,101 2,617 2,617
R? 0.69 0.69 0.70 0.69 0.69 0.69
Within R? 0.009 0.01 0.03 0.010 0.009 0.01
Dep. var. mean 39.18 39.18 39.18 39.09 39.18 39.18

Clustered (Year & Company) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Nortes: The table uses approved RoE. The dependent variable is log of the utility’s rate base increase
in millions of $ All specifications use the same preferred set of fixed effects. Columns each capture
differential effects for a range of interactions. “Electric” captures whether a utility provides electric or
gas service. “Vertically Integrated” captures whether it is an electric utility, rather than a gas utility.
“PUC Ranking” captures whether a state PUC is rated as having a constructive, lower risk regulatory
environment for investors. “Litigated” captures whether a rate case decision was fully litigated. “Lengthy

Case” captures whether a rate case decision takes longer than average.
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Table 10: Relationship Between Proposed Rate of Return
and Proposed Rate Base Increase with Differential Effects

Model: 1) (2) ®) 4) () (6)
Variables
RoE gap (%) 0.0625*  0.0842"**  0.0665"*  0.0766™*  0.0726™*  0.0699*"

(0.0167)  (0.0207)  (0.0178)  (0.0280)  (0.0206)  (0.0178)
RoE gap (%) x Electric -0.0356"

(0.0177)
RoE gap (%) x Vertically Integrated -0.0108
(0.0174)
RoE gap (%) x PUC Ranking -0.0210
(0.0187)
RoE gap (%) x Litigated -0.0107
(0.0222)
RoE gap (%) x Lengthy Case -0.0076
(0.0151)

Fixed-effects
Service Type Yes Yes Yes Yes Yes Yes
State Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
Company Yes Yes Yes Yes Yes Yes
Fit statistics
Observations 3,402 3,402 3,402 2,776 3,402 3,402
R? 0.73 0.73 0.74 0.72 0.73 0.73
Within R? 0.009 0.01 0.04 0.008 0.01 0.01
Dep. var. mean 65.53 65.53 65.53 65.12 65.53 65.53

Clustered (Year & Company) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

NorteEs: The table uses approved RoE. The dependent variable is log of the utility’s rate base increase in
millions of $ All specifications use the same preferred set of fixed effects. Columns each capture differen-
tial effects for a range of interactions. “Electric” captures whether a utility provides electric or gas service.
“Vertically Integrated” captures whether it is an electric utility, rather than a gas utility. “PUC Ranking”
captures whether a state PUC is rated as having a constructive, lower risk regulatory environment for

investors. “Litigated” captures whether a rate case decision was fully litigated. “Lengthy Case” captures
whether a rate case decision takes longer than average.
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Cost of Capital’
Percent of Weighted Pre-Tax

Amount Permanent  PercentofTotal CostRate Total Conversion Return

($,000) Capital Capital (%) Cost (%) Factor (%)
Long-Term Debt 8,663,922 50.0000% 39.1891% 4.2400% 1.6616% 1 1.6616%
Preferred Stock
Common
Shareholders Equity 8,673,528 50.0000% 39.2326% 9.3000%* 3.6486% 1.3496 4.9242%
Total Permanent
Capital 17,337,450
Short-Term Debt 509,454 2.3044% 5.7600% 0.1327% 1 0.1327%
ITC Debt 15,742 0.0700%  4.2400% 0.0000%
ITC Equity 15,742 0.7000% 9.3000% 0.0100% 1.3496 0.0135%
Deferred Income
Taxes (Net) 4,229,600 19.1315%
Total 22,107,988  100.0000% 100.6276% 5.4530% 6.7320%

T Except where noted, source is Exhibit A-14, Schedule D1, p. 1.
2Recommended ROE from Bandyk testimony.
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Equity Risk Premium and Corresponding Risk-Free Rates

Equity Risk  Risk-Free Rate

Premium
a) Damodaran? 4.11% 4.40%
b) IESE? 5.5% 4.1%
c) Kroll® 5.0% 3.5%
ERP Average 4.87%
Risk-Free Rate Average 4.00%

T Aswath Damodaran. “Price and Value to Book Ratio by Sector (US),”
https://pages.stern.nyu.edu/~adamodar/New_Home_Page/home.htm. Accessed July 2024.

2 Pablo Fernandez, Teresa Garcia De Santos and Javier Fernandez Acin. “Survey: Market Risk Premium and
Risk-Free Rate used for 96 countries in 2024,” March 10, 2024. Accessed July 21, 2024, available at:
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4754347.

8 Carla Nunes, James P. Harrington, Anas Aboulamer and Roger J. Grabowski, FASA. “Kroll Recommended
U.S. Equity Risk Premium and Corresponding Risk-Free Rates to be Used in Computing Cost of Capital:
January 2008 - Present.” Kroll LLC, June 5, 2024. Accessed July 21, 2024, available at
https://www.kroll.com/en/insights/publications/cost-of-capital/recommended-us-equity-risk-premium-and-
corresponding-risk-free-rates.


https://pages.stern.nyu.edu/%7Eadamodar/New_Home_Page/home.htm
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4754347
https://www.kroll.com/en/insights/publications/cost-of-capital/recommended-us-equity-risk-premium-and-corresponding-risk-free-rates
https://www.kroll.com/en/insights/publications/cost-of-capital/recommended-us-equity-risk-premium-and-corresponding-risk-free-rates

U-21534 | July 26, 2024

Direct Testimony of M. Bandyk obo CUB & MEC

Ex CUB-7 | Source: M. Bandyk
Page 1 of 1

Electric Sample Average Asset Beta Relevered at DTE
Electric's Capital Structure With Market Value of Equity

a) b) c) d) e) f)
5-Year
Average
Common
Equity to
Asset Market DIE
Beta Value Electric  Estimated
(with Assumed Debt  Debt Ratio Tax Equity
taxes)!  Beta? (%)’ (%0)* Rate’ Beta®
0.64 0.1 42.00%  58.00% 25.70% 0.930539

T Exhibit A_14, Schedule D5.14

2|d.
81-d.
4 Exhibit A-14, Schedule D5.11

5 Exhibit A_14, Schedule D5.14

a+c*(1-e)/d*(a-b)
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CAPM Analysis
a) b) c) d)
Equity Risk-Free Beta® ROE*
Risk Rate?
Premium
1
4.87% 4.00% 0.93 8.53%
' Exhibit CUB-6.
’1d
j Exhibit CUB-7.

=b + (a*c)
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DCF Cost of Equity at DTE Electric's Capital Structure
With Market Value of Equity

a) b) c) d) e) f)
5-Year
Average
Common
Equityto
Representative DIEElectric's  Market
Cost of BBB Representative Value Estimated

Overall After -Tax Cost Rated Utility Income Tax Ratio Cost of
of Capital Debt (%)*  Debt? Rate* (%) Equity®
6.80% 42.00% 5.70% 25.70%  58.00% 8.66%

" Exhibit A-14, Schedule D5.8

21-e.

3 Exhibit A-14, Schedule D5.8
41d.

5 Exhibit A_14, Schedule D5.14
8 (a—b*c*(1—d))le.
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The Hamada Beta Adjustment and the Cost of Capital for the

Regulated Utilities

BY SCOTT LINN AND ZHEN ZHU

|. Introduction

Despite many issues with the Capital Asset Pricing
Model (CAPM), it is still one of main methods that is
used to estimate the expected rate of return on equity
for regulated utilities in rate proceedings in the United
States. A primary underpinning of the model is that
investors require compensation for bearing undiversifi-
able systematic risk. A product of the theory is that the
degree of systematic risk (beta risk) an investor bears
for investing in any equity security is measured by
how closely the stock’s price changes (returns) covary
with the overall market, proxied by the returns on a
market index. The expected cost of equity is the sum
of two parts: a risk-free rate and a risk premium which
is the product of the beta of the company’s stock and
a market risk premium. A key ingredient of course is
the stock’s beta, which depends upon the nature of the
business as well as how the business is financed. Our
focus in this note is on the latter relation between beta
and how a company is financed (specifically the debt/
equity ratio), and how this relation if not considered
correctly can lead to incorrect estimates of a company’s
required return on equity, and consequently to incor-
rect rate adjustments.

Technical Box A: CAPM
R=Rs+ B (Rm - Ry),

Where R is the required or expected return on equity for
the utility, Ry is the risk-free rate, j is the company beta,
and Ry, is the market return. (R, - Ry) is the market risk
premium.

In the practice of a rate proceeding, various methods
have been utilized to model each of the three compo-
nents of the CAPM: the risk-free return, the market risk
premium, and the beta. Some rate-setting commissions
have specific requirements regarding how to model
each component. For example, the Federal Energy
Regulatory Commission (FERC) requires the risk-free
interest rate to be a long-term Treasury Bond yield, the
company stock beta is the beta value provided by Value
Line, and the market risk premium is measured by the
difference between the market return based on a one-
step DCF model applied to the dividend paying S&P 500
companies and the risk-free rate. The rules however
are not uniform across state commissions, so that an
estimate in one jurisdiction could potentially deviate
from an estimate in another for the same company.

At the same time there has been increasing advocacy
for methods designed to adjust beta. The point of this
note is to consider one such adjustment and to high-
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light how that adjustment can lead
to a biased estimate of a compa-
ny’'s beta and hence the required
return on equity.

Theory tells us that beta as
generally measured, is under
certain conditions, positively
related to the company’s debt to
equity ratio, where the ratio is measured using the
total market values of a company’s debt and equity. It
is important to recognize that the beta computed by
most popular commercial services, such as Value Line
and Bloomberg, is based upon market returns. What
does this mean? Specifically, the returns on a stock
are based upon the assessment by capital market
participants of changes in the stock’s value which are
then reflected in changes in its market price. Changes
in valued reflect market participants' interpretation of
fundamental information about the company, includ-
ing how it is financed. The market value debt to equity
ratio reflects the extent to which the shareholders
share the total value of the company with the deb-
tholders, and hence the shareholders’ exposure to debt
financing. Recognize that the total value of a company
equals, in usual parlance, the total market value of the
debt and equity, which would only by accident equal
the book value of debt plus the book value of equity.

In other words, market participants know this informa-
tion and condition changes in prices on knowledge of a
company’s market value debt to equity ratio.

Hence, the implied cost of capital, whether the equity
required return or the weighted average cost of capital,
is a number based upon the market values of debt and
equity not book values.” This leads us to an important
issue confronting rate setting commissions. One com-
mon practice on the side of the ROE requesting utilities
is to use what is commonly referred to as the Hamada
equation to make an adjustment to the beta value
obtained from an investment service. The argument
for this so-called leverage adjustment is that the capital
structure use in calculating the weighted average cost
of capital is based on book value but the return on eg-
uity is based on the market value, and in addition, the
rate base is based on book value.

Setting aside how the weighted average cost of cap-
ital is computed, whether using book value or market
value weights, we explore the implications of adjusting
beta using the book value versus market value debt
to equity ratio. As the market value of most utility's
equity nowadays is typically higher than the book value
of the equity, the book value debt ratio will typically
be larger than if the market value debt/equity ratio is
employed. As the beta computed using market returns
reflects the market debt/equity ratio, if instead it is
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adjusted to conform to a book value debt/equity ratio,
the resulting beta will be larger than the observed beta
provided by say Value Line. Such an adjustment would
lead to higher beta values and thus a higher calculated
expected rate of return on equity given the estimate of
the risk-free rate and the market risk premium.

Il. What is the Hamada equation?

Professor Hamada, once the dean of the famed
Booth College of Business at the University of Chicago,
was the first to derive the relation between a compa-
ny's stock's beta and the company’s market value debt/
equity ratio. Specifically he shows that beta increases
as the market debt/equity ratio increases. Hamada
defines two different betas for a company’s stock. One
beta is what we usually obtain from the investment
services such as Value Line, and this beta is called the
levered beta as it is derived from the market data re-
flecting the company's existing capital structure, that is,
its market value debt/equity ratio. In contrast, suppose
the same company used no debt financing, then the
corresponding beta would be what we would observe
for an unlevered (no debt financing) company, and is
typically referred to as the unlevered beta. The levered
beta exceeds the unlevered beta which the company
uses debt financing. Note that all terms are measured
in market values.

The equation shown nearby shows how a company’s
beta changes as the company’'s market value debt/eg-
uity ratio changes. The higher the market value debt/
equity ratio (leverage), the higher the financial risk and
thus the higher is beta. For example, if a company’s
unlevered beta is 1.0, the market value debt/equity
ratio is 0.5, and the marginal tax rate is 21%, then the
levered beta would be 1.395, an increase of 39.5%.

Technical Box B - The Hamada Equation:
pu=pu*[1+(1-1) D/E],

where B, is the levered beta, which measures the firm’s sys-
tematic risk with the impact of debt and By is the unlevered
beta, which measures the firm’s systematic risk without the
impact of debt, tis the marginal tax rate, D/E is the com-
pany’s debt-to-equity ratio which measures the company’s
financial leverage.

The beauty of the Hamada Equation is that it can
be used to infer what a company’s beta would equal
for any assumed debt/equity ratio, including what an
analyst might argue is the debt/equity ratio that goes
with an ‘optimal’ capital structure for the company.?
The process of finding a new levered beta involves
what is often referred to as first unlevering and then
relevering. The starting levered beta is observed by
consulting an investment service such as Value Line.
The unlevered beta is not directly observable but can
be backed out of the Hamada formula if other informa-
tion such as the tax rate and an estimate of the market
value debt ratio are available. This process is called
unlevering. The unlevered beta can then be relevered
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to obtain the new levered beta estimate that is condi-
tional on an assumed debt/equity ratio which could be
the one that goes with the optimal capital structure.
This process of course makes the explicit assumption
that the current debt/equity ratio is not what is desired
and that shortly in the future the company will rear-
range its financing to reflect a better mix and a new
debt/equity ratio.

Take the example of finding the beta for a company’s
stock assuming the current debt/equity ratio is not the
best but the analyst believes she knows what the best
debt/equity ratio equals. Suppose the current observ-
able beta or levered beta is 0.8 for a utility that has a
debt ratio of 1.25. With a tax rate of 0.21, the unlever-
ing process would generate an unlevered beta of 0.40.
Conceptually, if the company used no debt financing
the beta would be 0.40.

Suppose the optimal capital structure is 50% debt
and 50% equity, so the debt-to-equity ratio would equal
1.0, then the relevered beta would equal 0.716. Specif-
ically with the optimal capital structure, the company's
beta would equal 0.716, a value less than the current
levered beta value of 0.8.

Two important assumptions underlying the Hamada
equation are first that the beta of the company’s debt is
zero, and second that the CAPM model is valid.

Ill. How is the Hamada equation used to adjust the
beta in rate proceedings?

Sometimes, the Hamada equation is used in rate
proceedings to adjust the unlevered beta using the
book value debt/equity ratio. If the book value of
equity is less than the total market value of equity,
which is typical nowadays, this will lead to a beta that
is inflated more than it should be, and consequently a
required return on equity computed using the CAPM
that is larger than it should be. The argument goes
that such a “book value leverage adjustment” is nec-
essary because the required rate of return on equity
will be used to compute a weighted average cost of
capital using weights based upon the book values
of debt and equity. According to advocates of this
suggested adjustment, beta based on a market value
capital structure mis-represents the financial risk of the
company, and therefore, the conventionally available
betas cannot be used directly in the CAPM, unless the
cost of equity developed using these betas is applied to
the computation of a weighted average cost of capital
in which the weights are based upon market values.
The market value capital structure of a utility and the
company’s book value capital structure typically are not
the same. The argument that, there is a need to make
the so-called leverage adjustment to adjust the beta
to reflect the utility’s risk based on book value capital
structure, is simply incorrect as true risk is not based
upon historic book values. The reason is that the book
value of the assets of the company is not a true reflec-
tion of the assets’ market value and it is the market
value of the assets which indicates the true support for
the company’s debt.



The following example illustrates how the Hamada
equation used incorrectly leads to a cost of capital that
is too large.

Assume a utility with a market value debt/equity
ratio® of 0.8 has a Value Line reported beta of 0.75.
Suppose the company’s marginal tax rate equals 21%

, then the company’s unlevered beta can be computed
as shown earlier, and will equal 0.46.

Utility total equity market values are usually signifi-
cantly higher than the book values, leading to a signifi-
cantly higher book value debt/equity ratio than would
be the case for the market value debt/equity ratio. This
comparison is typically the reason why some analysts
claim that the financial risk represented by the book
value is higher than the financial risk represented by
the market value.* But this is inherently a flawed argu-
ment as we have just commented.

Assume for our example company that the book
value debt/equity ratio is 1.0. The unlevered beta value
of 0.46 is then relevered by the book value capital
structure to arrive at an adjusted estimate of beta that
would for our illustration, equal 0.82, a 9% increase in
the beta to be used in the cost of capital calculation

The book value relevered beta value when used in
the CAPM model will therefore lead to a required re-
turn on equity that is larger than it should be.

IV. Is the Hamada adjustment reasonable?

In summary we repeat the limitations of the book
value debt/equity adjustment process as well as a more
general limitation of the Hamada model.

First, unlike the process of unlevering and relevering
the market value beta to obtain a levered market value
beta that reflects the optimal market value capital
structure, relevering the market value unlevered beta
using the book value debt/equity ratio, yields a beta
estimate that cannot be interpreted, and therefore can-
not legitimately be used in the estimation of the cost of
capital in the CAPM model.

Second, the Hamada adjustment process assumes,
even if we are using the correct market value deb/eq-
uity ratio, that the beta of the company’s debt is zero.
This assumption is simply not strictly met, although
academic studies that present estimates of bond betas
generally find that they are small but nevertheless
positive.® Thus the formula is invalid for any levering or
unlevering operations in general if the company’s debt
beta is not zero or the risk is systematic®.

V. Conclusions

We have demonstrated in this short note what the
Hamada leverage adjustment is and how it should be
applied. We also pointed out that one of the applica-
tions of this formula is in the context of capital cost es-
timation in the rate case proceedings for public utilities.
That application involves an adjustment based upon
the book values of debt and equity of the utility. We
illustrate how such an adjustment leads to an incorrect
estimate of the beta used in the Capital Asset Pricing
Model formula, which in turns leads to an estimated
required return on equity that is too large. While this
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adjustment is used to justify the higher requested
return on equity by utilities, this is an incorrect use of
the Hamada equation adjustment. We have pointed
out the invalidity of the adjustment process using book
values for debt and equity as the theory underlying the
Hamada equation requires a debt/equity ratio based
upon market values. In other words, if the adjustment
is to be correct there is no room for the use of book
values.

Many analysts in the past rate proceedings have
pointed out various issues with the application of the
Hamada leverage adjustment; however, to our knowl-
edge, there is no clear demonstration of how this
Hamada leverage adjustment application is invalid in
its process. It is our hope that practitioners engaged
in the estimation of utility cost of capital recognize the
issues we raise and the biases that can arise from the
incorrect application of the Hamada adjustment. Our
second objective with this note is to inform the many
jurisdictional authorities faced with the task of deciding
on rate adjustments of the potential biases we have
highlighted. Perhaps, these decision makers have rec-
ognized the potential problems we outline as no such
Hamada adjustment has yet been allowed in any utility
rate proceedings to our knowledge. However, this is
not to say that cost of capital witnesses have not been
advocating the type of book value debt/equity adjust-
ment we have illustrated which makes the information
we provide both timely and of potentially important. In
our opinion, due to its lack of theoretical support and
the upward bias it introduces, the idea of making the
so-call book value leverage adjustment to beta should
be put to rest.

Footnotes

' The general practice in the rate making process, however, is to use
book value capital structure in weighting the cost of capital, for some
reasons, see, for example, Roger A. Morin, New Regulatory Finance,
Public Utilities Reports, Inc., 2006, page 452. This has been another im-
portant and interesting issue in the practice. However, it goes beyond
the scope of this note.

2We do not take up the issue of what an ‘optimal’ capital structure
might be for any particular utility. Some argue this can be inferred
by looking at industry averages, but that presumes the industry
participants are themselves choosing optimally. Needless to say,
the concept of what is an optimal capital structure is by no means a
resolved issue.

3 The market value of equity can be based on the market capitaliza-
tion. Utility debt instruments are frequently not traded and so do not
have observable market prices. However, under current reporting
requirements, fair value estimates of a utility’s debt can be obtained
from the utility’s 10K report.

4 Again, the notion of two different financial risks is dubious as a
company cannot have two different measures of financial risks that
are not the same.

5 See a study of bond returns by Backaert and De Santis, “Risk and re-
turn in international corporate bond markets”, Journal of International
Financial Markets, Institutions & Money, Vol. 72, 2021.

6 By systematic we mean that the returns on the bond vary with the
returns on a market index the way the returns on a stock vary with an
index. Conine demonstrated that the Hamada formula is not compati-
ble with the assumption of issuing risky debt. See Conine, T. (1980)
Corporate Debt and Corporate Taxes: An Extension. The journal of
Finance, 35(4), 1033-1037.

p.41



STATE OF MICHIGAN

BEFORE THE MICHIGAN PUBLIC SERVICE COMMISSION

In the matter of the Application of DTE
ELECTRIC COMPANY for authority to
increase its rates, amend its rate schedules and
rules governing the distribution and supply of
electric energy, and for miscellaneous
accounting authority.

Case No. U-21534

Proof of Service

On the date below, an electronic copy of Direct Testimony and Exhibits of Matthew J.
Bandyk on behalf of Citizens Utility Board of Michigan and Michigan Environmental
Council (Exhibits CUB-1 through CUB-10) was served on the following:

Name/Party

E-mail Address

Administrative Law Judge
Hon. Sally Wallace

wallaces2(@michigang.gov

DTE Electric Company
Paula Johnson-Bacon
Jon P. Christinidis

John A. Janiszewski
Breanne K. Reitzel
Andrea E. Hayden

mpsc.filings@dteenergy.com
paula.bacon@dteenergy.com
jon.christinidis(@dteenergy.com

john.janiszewski(@dteenergy.com

Breanne.reitzel@dteenergy.com
Andrea.hayden(@dteenergy.com

Michigan Attorney General
Joel B. King

ag-enra-spec-lit@michigan.gov
kingj38@michigan.gov

Michigan Public Service Commission Staff
Amit T. Singh

Michael J. Orris

Heather M.S. Durian

Monica M. Stephens

Lori Mayabb

singha9@michigan.gov
orrism@michigan.gov
durianh@michigan.gov
stephensm1 1 @michigan.gov
mayabbl@michigan.gov

City of Ann Arbor and Michigan Municipal
Association of Michigan
Valerie J.M. Brader

ecf(@rivenoak.com
valerie(@rivenoaklaw.com

Environmental Law & Policy Center, The
Ecology Center, Union of Concerned
Scientists, and Vote Solar

Nicholas N. Wallace

Daniel Abrams

nwallace@elpc.org
dabrams@elpc.org

Utility Workers Union of America, Local 223
Benjamin L. King

bking(@michworkerlaw.com



https://tropospherelegal.sharepoint.com/sites/Troposphere/Shared%20Documents/!CLIENTS/!MPSC%20Energy%20Cases/U-21534%20(DTE%20Rate%20Case)/!Templates/mpsc.filings@cmsenergy.com
file://OBH-DC2/PUBLIC/!ENERGY/!U-20000s/U-20963%20(CECo%20Rate%20Case)%20bkt/!TEMPLATES/Ag-enra-spec-lit@michigan.gov
https://tropospherelegal.sharepoint.com/sites/Troposphere/Shared%20Documents/!CLIENTS/!MPSC%20Energy%20Cases/U-21534%20(DTE%20Rate%20Case)/!Templates/gillc@michigan.gov
mailto:singha9@michigan.gov
mailto:orrism@michigan.gov
mailto:durianh@michigan.gov
mailto:mayabbl@michigan.gov

Michigan Energy Innovation Business
Council, Institution for Energy Innovation,
Foundry Association of Michigan, Advanced
Energy United, and Energy Michigan
Timothy J. Lundgren

Laura A. Chappelle

Justin K. Ooms

tlundgren@potomaclaw.com
Ichappelle@potomaclaw.com
jooms(@potomaclaw.com

The Kroger Company
Kurt J. Boehm

Jody Kyler Cohn

Justin Bieber

kboehm@bkllawfirm.com
ikylercohn@bkllawfirm.com

jbieber(@energystrat.com

Utility Workers Union of America, Local 223
Benjamin L. King

bking(@michworkerlaw.com

We Want Green, Too and Soulardarity
Amanda Urban

Mark Templeton

Jacob Schuhardt

Sam Heppel

Madison S. Wilson

t-Qaurba@lawclinic.uchicago.edu
templeton@uchicago.edu
jschuhardt@uchicago.edu

heppell@uchicago.edu
madisonwilson@uchicago.edu

Great Lakes Renewable Energy Association
Don L. Keskey
Brian W. Coyer

donkeskey@publiclawresourcecenter.com
bwcovyer@publiclawresourcecenter.com

Walmart, Inc.
Melissa M. Horne

mhorne@hcc-law.com

Association of Businesses Advocating Tariff
Equity

Michael J. Pattwell

Stephen A. Campbell

mpattwell@clarkhill.com
scampbell@clarkhill.com

EVgo Services, LLLC
Nikhil Vijaykar

nvijaykar@keyesfox.com

International Transmission Company (ITC)
Richard J. Aaron

Courtney F. Kissel

Olivia R.C.A. Flower

Hannah E. Buzolits

raaron@dykema.com
ckissel@dykema.com
oflower@dykema.com
hbuzolits@dykema.com

Michigan Cable Telecommunications
Association
Sean P. Gallagher

sgallagher@fraserlawfirm.com

PROTEC (The Michigan Coalition to Protect
the Public Rights of Way)
Michael J. Watza

mike.watza@kitch.com

{signature on following page}




The statements above are true to the best of my knowledge, information and belief.

Troposphere Legal, PLC
Counsel for MEC, NRDC, SC & CUB

Digitally signed by Breanna Thomas
DN: cn=Breanna Thomas, o=Troposphere

\
— |

- 7Q Legal, PLC,

L;b { {\/\/\'\A /]\/1 ,\//b/ —:: email=breanna@tropospherelegal.com, c=US

Date: 2024.07.25 19:47:17 -04'00'

Date: July 25, 2024 By:

Breanna Thomas, Legal Assistant

420 E. Front St.

Traverse City, MI 49686

Phone: 231-709-4000

Email: breanna@tropospherelegal.com



mailto:breanna@tropospherelegal.com

	I. INTRODUCTION & QUALIFICATIONS
	II. SUMMARY
	III. PROJECTED COSTS AND INFLATION FACTOR
	IV. COST OF CAPITAL – PRINCIPLES
	V. COST OF CAPITAL – METHODS
	VI. RECOMMENDATIONS
	CUB-4. Rate of Return Regulation Revisisted, Werner and Jarvis.pdf
	Introduction
	Background
	Data
	Empirical Strategy
	The Return on Equity Gap
	Benchmarking to a Baseline Spread
	Benchmarking to the Capital Asset Pricing Model
	Benchmarking to UK utilities

	Asymmetric Adjustment
	Rate Base Impacts
	Fixed Effects Specifications
	Instrumental Variables Specifications


	Results
	Return on Equity Gap Results
	Asymmetric Adjustment Results
	Rate Base Impact Results
	Excess Consumer Cost Results

	Conclusion
	Detail on RoE gap benchmarks
	Detail on Asymmetric Adjustment
	Detail on Rate Base Impacts

	ADPDAD7.tmp
	I. INTRODUCTION & QUALIFICATIONS
	II. SUMMARY
	III. PROJECTED COSTS AND INFLATION FACTOR
	IV. COST OF CAPITAL – PRINCIPLES
	V. COST OF CAPITAL – METHODS
	VI. RECOMMENDATIONS


		2024-07-25T19:47:29-0400
	Tracy Jane Andrews


		2024-07-25T19:47:17-0400
	Breanna Thomas




