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I INTRODUCTION

Environmental Defense Fund (EDF) is one of the world’s largest environmental
advocacy organizations, with more than 2.5 million members worldwide and more than 60,000
members in California. EDF presents this testimony to ensure that key environmental and clean
energy policy goals are accurately incorporated as the Commission considers updates to the
overall rate of return for the energy utilities. In particular, EDF’s testimony focuses on how best
to achieve the goals of decarbonizing the economy by adding clean generation resources to the
electric grid, promoting building decarbonization via electrification and/or fuel switching,
promulgating of heavy-duty and medium-duty transport electrification, and aligning the utility
business model with decarbonization, amongst others. A just and reasonable return on equity
(ROE), debt to equity ratio, and overall rate of return will establish a utility business model that
will better align the energy utilities with these critical policy goals. Much of the new capital
investment that each energy utility will make in the coming years will be motivated by
California’s clean energy goals and policies; EDF wants to ensure that there is a stable financial
and economic outlook for these investments, thereby lowering risk and associated costs for new
infrastructure assets. The Commission’s determination in these Applications results in all
customers having access to a set of affordable, clean, and safe energy utility services.

The Commission must also consider different policy incentives for the electric and
natural gas utilities. The California State Legislature and the Governor have enacted and adopted
policy objectives to reduce greenhouse gas (GHG) emissions to mitigate the risk of a global

climate crisis over the next century.!' To achieve those goals will require that California’s energy

! Governor Edmund G. Brown Jr., “Executive Order to Achieve Carbon Neutrality,”
https://www.ca.gov/archive/gov39/wp-content/uploads/2018/09/9.10.18-Executive-Order.pdf,
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uses be decarbonized to the maximum extent feasible. That means a substantial reduction in
delivery of fossil-fuel derived natural gas to buildings, including residences and small
businesses.? In its stead, most of these energy uses will be powered by electricity, which implies
an expansion of the electricity system in some form, whether through extension of the
centralized power grid or through increased reliance on distributed energy resources. The
adoption and implementation of these GHG policy objectives means that the Commission must
act to encourage investment in our electricity system by the utilities while at the same time
maintaining just and reasonable rates to consumers.> If rates are set too high, customers will be
discouraged from investing in the building and transportation decarbonization measures that will
be required to meet our GHG goals.

To this end, the Commission must consider the appropriate balance between providing
utility shareholders with a sufficient return on investment and ensuring that rates are just and
reasonable while incentivizing consumer choices that move forward the state’s goals in the
environment and on equity. The utilities have already put forward significant rate increases for

2022,* and bundled ratepayers can anticipate a second large increase on March 1 from deferred

September 10, 2018; Senate Bill 100 (2018); and “California Climate Change Legislation,”
https://www.climatechange.ca.gov/state/legislation.html, retrieved July 31, 2019.

2 It appears the most cost effective and technologically feasible way to achieve the
necessary reduction in natural gas will be through building electrification, which will lead to a
reduction in the number of natural gas customers. Correspondingly, in order to prevent cost shifts
to remaining natural gas customers, the Commission may need to eventually consider accelerated
depreciation or partial decommissioning of the natural gas distribution system.

3 Public Utilities Code Section 451. All section references are to the Public Utilities Code
unless otherwise noted.

4 PG&E Advice Letter 6408-E-B, December 30, 2021; SCE Advice Letter 4651-E/E-A,
December 30, 2021; and SDG&E Advice Letter 3881-E, November 29, 2021.

2
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decisions in Pacific Gas and Electric’s (PG&E)> and Southern California Edison’s (SCE)®
Energy Resource Recovery Account cases. Further, PG&E is proposing in its 2023 General Rate
Case application unprecedented distribution rate component increases through 2026, amounting
to a 78% increase over 2022 levels according to its filing.” Average utility rates by 2020 had
already increased 57% for PG&E, 15% for SCE and 47% for San Diego Gas and Electric
(SDG&E) since 2009.% All of these stand as impediments to the single most important task
before the Commission—reducing greenhouse gas (GHG) emissions across all sectors in the
state through electrification. Allowing utilities to maintain, or even increase, ROE that would
otherwise decrease if the cost of capital mechanism (CCM) were allowed to proceed as designed
runs directly counter to this state mandate.
The Assigned Commissioner in this case issued a short list of questions to be addressed

in this particular set of proceedings:’

1) Are there extraordinary circumstances that warrant a departure from the CCM [cost of

capital mechanism delineated in D.08-05-035] for 2022?

> PG&E Advice Letter 6408-E, November 15, 2021; Commission Proposed Decision,
A.21-06-001 PG&E 2022 ERRA Forecast, January 24, 2022.

6 SCE, “Updated Testimony,” A.21-06-003, SCE 2022 ERRA Forecast, November 9,
2021.

"PG&E, “2023 General Rate Case Application of Pacific Gas and Electric Company (U
39 M),” June 30, 2021, A.21-06-021, Tables 3-5.

8 Public Advocates Office, “Electric Rate Trends: Rate Trends 2009-2021,” Presented to
Assembly Utilities and Energy Committee, Electricity Prices Matter Informational Hearing,
https://autl.assembly.ca.gov/sites/autl.assembly.ca.gov/files/Public%20Advocates%200ffice%20
Rate%20%20Bill1%20Trend%20Presentation.pdf, February 19, 2020.

? Assigned Commissioner Ruling, p. 7.

3
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2) If so, should the Commission leave the cost of capital components at pre-2022 levels for
the year 2022, or open a second phase to consider alternative cost of capital proposals for

the year 20227
This testimony focuses on the first question because the burden of proof to suspend the CCM is a
high hurdle as described further below. The CCM should only be suspended when there is
substantial consensus across all stakeholders that the utilities’ financial situation requires such a
suspension. The circumstances for such consensus would be in situations where the markets are
acting in a manner not contemplated by the CCM’s original design or have deviated in such a
way that neither ratepayer nor shareholders would be well served by keeping the CCM in place.
As described in this testimony, the market is not in this situation. There is no reason to deviate
from the CCM practice, and the CCM should be triggered for each utility. Therefore, EDF argues
that the answer to the first question should be “no” and the Commission need not consider the
second question.

If, however, the Commission found that deviating from the CCM was a prudent course of
action and did want to examine the second question, EDF believes that a Commission review of
the evidence and Commission decisions would demonstrate that: (1) there is no basis for
maintaining the ROE at 2020 levels; and (2) the authorized ROE should decrease based on the
criteria that has led to the request for suspending the CCM in the first place. However, the
Commission should note that if a second phase is opened up, any change in the ROE will not be
instituted until late 2022, and if the financial situation is as dire as the utilities claim, then the
required relief will come too late to be effective. This is true despite the creation of the
memorandum accounts in an earlier decision in this proceeding. The Commission should

recognize that suspending the mechanism is not intended to make future catch-up payments to

4
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shareholders—it is intended to provide immediate relief to prevent a potential financial
catastrophe for the utility. The utilities must clearly demonstrate this in answering the first
question. If the current evidence is likely to show that the ROEs should be decreased anyway,
then any temporary relief from the suspension will be undermined by investors’ expectations
about future returns.

II. SETTING THE STAGE: ESTABLISHING THE QUESTION AT HAND AND
THE CRITERIA TO GRANT RELIEF

In 2008, the Commission issued Decision (D.)08-05-035 that established a uniform
process for updating the utilities cost of capital. It established a three-year cycle for significant
updates to key parameters and annual review with a trigger in the cost of capital mechanism
(CCM) for the element considered the more important relationship in the cost of capital
formula—how return on equity relates to debt rates. The Commission wrote:

This CCM streamlines the major energy utilities’ cost of capital process while

providing greater predictability of the utilities’ cost of capital by eliminating the use of

interest rate forecasts and disputes concerning interest rate levels and trends, as well as
uncertainties associated with conflicting perceptions of financial markets and the
return requirements of investors. The CCM also enables the utilities, interested parties,
and Commission staff to reduce and reallocate their respective workload requirements
for litigating annual cost of capital proceedings...

While streamlining the cost of capital process, the utilities have a right to file a cost of

capital application outside of the CCM process upon an extraordinary or catastrophic

event that materially impacts their respective cost of capital and/or capital structure

and affects them differently than the overall financial markets. (Emphasis added.)

5
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The Commission laid out two important considerations in this decision. The first is that
the event must be “an extraordinary or catastrophic event that materially impacts their respective
cost of capital and/or capital structure...” This statement requires that the utilities clearly
demonstrate that the event is so extraordinary or catastrophic that it disrupts their ability to
attract sufficient capital or to remain financially viable. The evidence required for this standard
should include reduction of bond ratings below investment grade, universal hold and sell
recommendations by financial analysts, and balance sheet projections that show that the
company faces financial collapse before the next cost of capital application filing. The
Commission should remember that it has the opportunity to address any financial concerns that
do not threaten the existence of each utility before the end of this year. The burden is on the
utilities to make the case that they face such dire consequences now and require an emergency
response.

The additional clause “and affects them differently than the overall financial markets”
goes further to require the utilities to demonstrate that their financial situation is substantially and
materially different than the rest of the financial market. For example, the utilities must show
that their share prices are substantially below the broader market over a long-term trend that
reflects all of the previous deviations by utility share prices from the general market trend. If the
utilities’ share had been trading at a premium over an extended period, say the last decade, then a
reduction in share price should be viewed as a correction, not a threat to the ability to raise
capital or to stay viable.

The Commission also needs to consider how limited the option to suspend the CCM
should be. The Commission was clear in D.08-05-035, which gives on/y the utilities the ability to

request a suspension, even though the deadband around the trigger extends 100 basis points in

6
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both directions. No one can imagine that the utilities would request a suspension if the
benchmark bond rate went up more than 100 basis points, triggering an increase in the authorized
ROE. That intervenors are precluded from suspending the CCM at their initiative under D.08-05-
035 bestows particular power on the utilities. The Commission must carefully constrain and
consider any such request given this unique ability and opportunity by utilities.

III. THE ADJUSTMENT MECHANISM SHOULD BE TRIGGERED
A. Triggering the CCM is good regulation — it creates certainty and stability

In D.08-05-035, the Commission laid out the process of updating the ROE through the
CCM each January:
In any year where the difference between the current 12-month October through
September average Moody's utility bond rates and the benchmark exceeds a 100-basis
point trigger, an automatic adjustment to the utilities’ returns on equity (ROE) shall be
made by an October 15 advice letter to become effective on January 1 of the next year ...
The Commission recognized the importance of consistency between scheduled filings of
applications in D.08-05-035 when it laid out the rationale for the CCM:
This CCM streamlines the major energy utilities’ cost of capital process while providing
greater predictability of the utilities’ cost of capital by eliminating the use of interest rate
forecasts and disputes concerning interest rate levels and trends, as well as uncertainties
associated with conflicting perceptions of financial markets and the return requirements
of investors.
Perhaps the most important passage here is avoiding the “uncertainties associated with
conflicting perceptions of financial markets and the return requirements of investors.” That there
is universal opposition from a broad spectrum of intervenors illustrates precisely the situation
that the Commission was setting out to preclude with the CCM—rounds of filings, hearings,

7
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briefings and negotiations over disputed facts and forecasts. The CCM should only be suspended
when there is substantial consensus across all stakeholders that the utilities’ financial situation
requires such a suspension. Clearly that consensus does not exist, and the CCM should be
triggered for each utility.

EDF notes that D.13-03-015 applied the CCM to Southern California Gas Company
(SoCalGas), which is conspicuously absent from the current proceeding. Furthermore, SoCalGas

has not filed the requisite October 15 Advice Letter as required under the CCM.

B. The market has already priced in the adjustment mechanism and expects the
mechanism to operate as usual

The Commission has already received the information and analysis from the utilities that
it needs to determine the revised ROE under the CCM trigger and the expected revenue
reductions are already publicly available based on the utilities’ submissions. ! The equities
markets, given that most investments in individual stocks are well researched by a cadre of
analysts, have already priced a likely outcome into the utilities’ shares given the transparency of
this process and proceedings. Unless the utilities can clearly show that it is not possible to the
required capital for its upcoming investments at the current share prices and debt rates given a
proposed list of “extraordinary or catastrophic” events, then the CCM should be triggered as
designed. Deviation from the CCM without this standard would introduce new uncertainty and

risk into the equation, which the Commission expressly wanted to avoid in D.08-05-035.

10 Assigned Commissioner's Scoping Memorandum and Ruling, December 24, 2021, pp.
2-3.

8
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C. While the COVID pandemic has caused great death and disrupted the
national economy for a period, the potential for economic and financial catastrophe
has passed

As of the filing date for this testimony, the United States has suffered more than 865,000
deaths attributed to COVID-19.!! The response to the pandemic has triggered multiple economic
shutdowns and the largest ever one-month increase in unemployment in April 2020.!% The
economy contracted by 32 percent in the second quarter of 2020.'* The utilities may have been
justified in October 2020 to request suspension of the CCM.

However, the worst financial aspects of the crisis have now passed and California has
taken action to de-risk the utilities. Continued claims for unemployment insurance on January
15, 2022 fell below the previous low point of 1,706,000 on February 15, 2020 to 1,675,000.'
Economic activity rebounded and the gross domestic product (GDP) surpassed the pre-pandemic
level by the first quarter of 2021—a year ago.'> In the fourth quarter of 2021, the real-dollar
GDP grew by 5.5%, far surpassing the average rate since 2000 of less than 2%.'¢ By every
metric the U.S. economy is performing at least on par with the pre-pandemic version, albeit with

significant rearrangement of employment and spending. The economic recovery has progressed

1 «“Cumulative confirmed COVID-19 deaths,” Our World in Data,
https://ourworldindata.org/explorers/coronavirus-data-
explorer?facet=none&Metric=Confirmed+deaths&Interval=Cumulative&Relative+to+Populatio
n=false&Colort+by+test+positivity=false&country=USA~ITA~CAN~DEU~GBR~FRA~JPN,
retrieved January 27, 2022.

12 «“Continued Claims (Insured Unemployment),” FRED Economic Data, St. Louis
Federal Reserve Bank, https://fred.stlouisfed.org/series/CCSA, January 15, 2022.

13 “Gross Domestic Product,” FRED Economic Data, St. Louis Federal Reserve Bank,
https://fred.stlouisfed.org/series/A191RP1Q027SBEA, January 27, 2022.

14 “Continued Claims (Insured Unemployment),” FRED Economic Data, St. Louis
Federal Reserve Bank, https://fred.stlouisfed.org/series/CCSA, January 15, 2022.

15 “Gross Domestic Product,” FRED Economic Data, St. Louis Federal Reserve Bank,
https://fred.stlouisfed.org/series/GDP, January 27, 2022.

16 «“United States GDP Annual Growth Rate”, T rading Economics,
https.//tradingeconomics.com/united-states/gdp-growth-annual, retrieved January 27, 2022.

9
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to the point where the utilities’ financial health should be stable, particularly since California has
bolstered the financials of the IOUs by addressing arrerages, as discussed below. The utilities
must show that the rearrangement of economic activity somehow creates an “extraordinary or
catastrophic” situation financially for them with a consensus of agreement from other
stakeholders. Further, the utilities have not demonstrated that their financial health is somehow
significantly different than the rest of the market. The request for suspending the CCM should be

rejected.

D. The Legislature has provided relief from the most significant risk of rising
uncollectible billing revenues with AB 135 in the Fiscal Year 2021-22 budget

As part of the trailer bills package adopted along with the state’s budget for Fiscal Year
2021-22, Assembly Bill 135 established the California Arrearage Payment Program (CAPP)'’
and appropriating $695 million for financial assistance to distribution customers of investor-
owned utilities.'®

The Legislative Counsel’s Digest reads:

The bill would require the department to survey utility applicants to obtain data

pertaining to the total number of residential and commercial customer accounts in

arrears to determine the total statewide energy utility arrearage and to develop an
allocation formula for determining an individual utility applicant’s share of CAPP funds.

The bill would authorize specified utilities to apply for CAPP funds, on behalf of their

customers, and would require the utility to use any funds received, as specified, to offset

17 Government Code Section 16429.5, Assembly Bill No. 135, Chapter 85,
https://leginfo.legislature.ca.gov/faces/bill TextClient.xhtml?bill_1d=202120220AB135,
chaptered July 16, 2021.

18 Government Code Section 16429.5(d)(2).

10
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customer arrearages that were incurred during the COVID-19 pandemic bill relief

period, as defined.”’

This state law establishes the funding and reimbursement to the utilities of any revenue
shortfalls created by the COVID pandemic. In other words, any financial risks to revenues from
this “extraordinary” event have already been mitigated by direct state action. The utilities do not
need the Commission to also step in and add further relief in this circumstance. The utilities’
request for relief to deviate from the CCM should be denied on this basis.

The utilities’ change in financial conditions due to falling sales do not qualify for
mitigation. Most notably, the decline is utilities’ sales is not a recent phenomenon triggered by
the pandemic. In 2019 for example, the year before the pandemic, PG&E had an extraordinary
fall in its service sales (the total of bundled and unbundled) that continued a long term trend that
began in 2009.2° The pandemic may have triggered a shift in sales among customer classes as
more people work at home, but this also has been part of an ongoing trend as well.?! The utilities
already have mechanisms in place to reallocate revenue requirements among rate classes in the
GRC Phase 2 and ERRA cases. No further adjustments are required in the ROE beyond what the

Commission already established in D.08-05-035.

1 Ibid.

2 PG&E, “02.ERRA 2020-Forecast Nov.WP_PGE_Ch02 2-3 Sales PUBLIC. xlsx.
2020 ERRA Forecast, A.19-06-001; and PG&E, “02. ERRA 2021-
Forecast WP PGE 20200717 Ch02 Table 2-3 Sales PUBLIC.xlsx,” 2022 ERRA Application,
A.20-07-002.

21 Alexander Bick, Adam Blandin and Karel Mertens, “Work from Home Before and
After the COVID-19 Outbreak,” Federal Reserve Bank of Dallas, Working Paper 2017,
https://www.dallasfed.org/-/media/documents/research/papers/2020/wp2017r2.pdf, Revised
February 2021.

11
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E. Triggering the CCM is warranted and reasonable in this instance

The Commission established the CCM to provide course corrections in the cost of capital
in the midst of the three-year rate cycles that can be easily anticipated by the financial
community. That course correction was intended to avoid the burden of a typical regulatory
proceeding and to reflect a consensus of the stakeholders that the utilities are facing significant
financial risk. Given that the utilities alone possess the ability to file for a suspension, the need
for that consensus is an implicit requirement to prevent the utilities from abusing that unique
power.

The request for suspending the CCM for 2022 should be rejected and the CCM triggered
for the reasons delineated here. Clearly no consensus exists among stakeholders and in fact, the
opposition appears to be virtually universal amongst all intervening parties. It is important to
remember that these ratepayers require healthy utilities to maintain the grid and to supply power
that keeps their businesses and jobs going in our electricity-intensive economy. It is not simply
about getting the lowest possible rate. The transparency of the CCM has allowed the financial
markets to easily anticipate the trigger and for the utilities to adjust their investment programs in
response. What was a truly an unprecedented economic situation in mid-2020 has transformed
into an unprecedented economic rebound. And the state has provided relief for pandemic-related
revenue shortfalls. The utilities should not be protected from changes due to the normal course of
business such as technological and social transformations. Utilities still require incentives to
adapt their business models to those types of changes to maintain a modern energy system. For
these reasons, the utilities should proceed with filing their advice letters instituting the CCM

trigger.

12
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IV. THE ROE RESULTANT FROM THE TRIGGER MECHANISM IS
REASONABLE

A. California utilities are not viewed by investors as particularly risky

EDF’s analysis of equity market activity indicates that investors have not priced a risk
discount into California utility shares, and instead, until the recent wildfires, utility investors
have placed a premium value on California utility stocks. This premium value indicates that
investors have viewed California as either less risky than other states’ utilities or that California
has provided a more lucrative return on investment than other states.

The Commission sets the ROE to deliver an after-tax net income amount as a percentage
of the depreciated capital invested by the utility or the “book value.” This book value is fairly
stable and tends to grow over time as higher cost capital is invested to meet growth and to
replace older, lower cost equipment. Investors use this forecasted income to determine their
valuation of the company’s common stock in market transactions. Generally, the accepted
valuation is the net present value of the income stream using a discount rate equal to the
expected return on that investment. That expected return represents the market-based return on
equity or the implied market return.

The Commission usually targets the ROE so that the book and market values of the utility
company are roughly comparable. In that way, when the utility adds capital, that capital receives
a return that closely matches the return investors expect in the marketplace. If the regulated ROE
is low relative to the market ROE, the company will have difficulty raising sufficient capital
from the market for needed investments. If the regulated ROE is high relative to the market
ROE, ratepayers will pay too much for capital invested and excess economic resources will be

diverted into the utility’s costs.

13
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Alfred Kahn discussed in his classic treatise The Economics of Regulation: Principles
and Institutions that the market valuation of utility assets should not deviate significantly from
the book value in a regulated environment. In referring to a previous period after World War II
where the implied market value for regulated utilities outstripped the growth in manufacturing
firms, he wrote:

(T)he sharp appreciation in the prices of public utility stocks, to one and a half and then
two times their book value during this period, reflected also a growing recognition that
the companies in question were in fact being permitted to earn considerably more than
their cost of capital. >
Kahn describes how the Commission in regulating utility returns must be cognizant of the

relationship of implied market valuation relative to book value. Allowing market value to greatly
and continually exceed book value creates an implicit regulatory asset without explicit
Commission approval upon which shareholder earn return with no review of the whether the
addition of that asset, which raises rates through the higher return, is appropriate or necessary. In
this case, the utilities may try to claim that the market has priced in a premium for growth, but
has discussed above, utility sales have not been growing. While sales may increase in the future
due to electrification of new parts of the economy, revenue has been decoupled from sales
directly for over thirty years.? In fact, the only way for revenues to grow is by increasing rates.

Why would Commission authorize a higher ROE on the presumption that it will continually

22 Alfred E. Kahn, The Economics of Regulation: Principles and Institutions, Volume I:
Economic Principles, The MIT Press, Cambridge, Massachusetts, 1988, Footnote 69, p. 48.

23 The utilities have instead increased revenues and shareholder income by increasing
ratebased investment based on unsubstantiated and erroneous sales forecasts. I have discussed
this process in testimony filed on behalf of the Agricultural Energy Consumers Association in
each of the PG&E and SCE GRC Phase II cases since 2010.
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increase rates counter to it charge to maintain just and reasonable rates? Instead, the Commission
should adhere to the principle that the authorized and market-derived ROEs should be closely
linked in order for the Commission to achieve its objectives.

On this premise, we compared each of the utilities’ market valuation and implied market

ROE against market baskets of U.S. utilities and the current authorized ROEs.

1. California utilities’ share prices show rising valuations over the last two
decades

Figure 1 shows how the stock price for each of the three California utility holding
companies (PG&E Corporation (ticker symbol PCG), Edison International (EIX) and Sempra
(SRE)) that own the energy utilities subject to these Applications. Figure 1 compares these stock
prices to the Dow Jones Utility index average®* from June 1998 to December 2021 starting from
a common base index value of 100 on January 1, 2000.%° The chart also includes (a) important
Commission decisions and state laws that have been enacted and are identified by several of the
utility witnesses as increasing the legal and regulatory risk environment in the state, and (b)
catastrophic events at particular utilities that could affect how investors perceive the risk and
management of that utility. Table 1 summarizes the annual average growth in share prices for the
Dow Jones Utility average and the three holding companies up to the 2012 cost of capital

decision, the 2017 cost of capital modification decision,?® and to December 2021. Also of

24 The Dow Jones Utility average is composed of 15 large utility companies. The average
is calculated on a value-weighted basis and is one of the most cited references for utility industry
valuation trends. (See S&P Dow Jones Indices, “Dow Jones Averages Methodology,”
https://us.spindices.com/documents/methodologies/methodology-dj-averages.pdf, retrieved July
17,2019, April 2019.)

25 Share price, value and index data: Yahoo Finance. https://finance.yahoo.com/,
retrieved January 27, 2022.

26 Decision 17-07-005.
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particular note, the chart includes the Commission’s decision on incorporating a risk-based
framework into each utility’s General Rate Case process in D.14-12-025. The significance of this
decision is that the utility’s consideration of safety risk was directed to be “baked in” to future
requests for new capital investment. The updated risk framework also has the impact of making
new these new investments more secure from an investment perspective, since there is closer
financial monitoring and tracking.

As you can see in both Table 1 and in Figure 1, the Dow Jones Utility average annual
growth was 5.5% through July 13, 2017 and rose even further to 5.9% through December 31,
2021, California utility prices exceeded this average in all but one case, with Edison’s shares
rising 9.4% per annum through the first date and 7.2% through this December, and Sempra
growing 15.2% to the first date and then reverting to a still exceptional 13.1% to the latest. Even
PG&E grew at almost twice the index rate at 10.4% through 2017, and then took an expected

sharp decline with its bankruptcy with a current return of 0.2%.

Table 1
Cumulative Average Growth 12/12/2012 7/13/2017 12/19/2019 | 12/31/2021
from January 2000
Dow Jones Utilities 3.9% 5.5% 5.9% 5.9%
Edison International 7.2% 9.4% 7.8% 7.2%
PG&E Corp. 8.6% 10.4% -0.3% 0.2%
Sempra 15.8% 15.2% 14.9% 13.1%

As demonstrated in Figure 1, both SRE and EIX significantly outperform the Dow Jones
Utility average and PGC maintained the same trend until market had significant concerns about
the company’s role in the 2017 wildfires. The chart and table support three important findings:

1) California utility shares have significantly outpaced industry average returns since

January 2000 and since March 2009;

16
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2) California share prices only decreased significantly after the wildfire events that
have been tied to specific market-perceived negligence on the part of the electric
utilities in 2017 and 2018; and

3)  Other events and state policy actions do not appear to have a measurable sustained

impact on utilities’ valuations.
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Figure 1

California Utilities' Share Prices versus Dow Jones Index Utilities
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These market values can then be linked to the utilities’ book values and authorized
returns on equity to calculate the implied market returns on equity. A comparable, commonly
reported metric is the price to earning ratio or P/E ratio. The inverse of the P/E ratio, that is the
earnings divided by the market price, is the revealed market-valued return on equity or ROE. As
the P/E ratio gets larger (as has been the overall market trend over the last several years both in
general and specifically for utilities®’), the revealed market-based or implied market ROE
decreases. So when a company shows that that comparable firms have higher P/E ratios, that
means that those companies have lower implied market ROE:s.

For utility companies, the authorized income or earnings per share is the authorized ROE
multiplied by the book value per share. That income is divided by the market share price to
arrive at the implied market return on equity for that company. Figure 2 shows the authorized
ROE:s for the three California holding companies and the implied market ROEs at the end of
each quarter for each group from December 31, 2011 to September 30, 2021. In addition, the key

decisions, laws and events shown in Figure 1 are repeated here.

27 «Shiller PE Ratio by Year,” Multpl, https://www.multpl.com/shiller-pe/table/by-vear,
retrieved January 27, 2022.
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Figure 2
Authorized ROE versus Implied Market ROE
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The dashed lines in Figure 2 are the authorized ROE and the solid lines are the implied
Market ROE for each utility. Figure 2 indicates strong performance for each California utility
through 2017, with only one significant deviation from that pattern to the present day—due to
PG&E’s financial difficulties. When the market ROE is below the authorized ROE, that means
that investors are willing to pay a premium relative to the book value of the utility—that the
company is attractive to investors and its market value is greater than its book value. The
Commission only needs to allow the market return rate to attract sufficient investment to cover
the book value. Otherwise, the Commission is letting the market create an implied regulatory
asset without Commission approval. Allowing this asset leads to higher rates for ratepayers.

Over the period from the 2012 cost of capital decision?® to late 2017, the implied market
ROE progressed steadily downward for both the California utilities. Sempra’s premium leveled
off in late 2014 and has drifted downward since without any significant corrections. SCE’s
diverged upward in mid-2016, but again there are not sharp changes in direction, even with the
Thomas Fire in late 2017. SCE’s premium is still larger than when the 2012 decision was issued.
PG&E followed the same pattern as SCE until the Wine Country fires in late 2017, and took
another sharp turn with the Camp Fire and, understandably, the subsequent voluntary bankruptcy
filing. PG&E’s returns are understandably volatile due to its own unforced errors.

Figure 3 tracks the difference or premium value of the authorized ROE over the market
valuation of that ROE.? A premium value of zero means that the market valuation is on par with
the authorized ROE. That was the situation in 2012 for Edison and PG&E; only Sempra showed

a positive premium of 300 basis points as a result of a rapid increase in market value over 2012.

28 D.12-12-034.
2 Figure 3 is a different presentation of the same data shown in Figure 2.
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A higher or positive premium value means that investors see the utility’s equity shares as
attractive investments with /ower risks than the assessments of the Commission in setting the
authorized ROEs. In other words, the Commission has provided an overly generous incentive to
investors if the premium value is positive. We can see at the end of September 2017, just after
the Commission decision on cost of capital,*® the premiums for PG&E, Edison and Sempra all
lied in a narrow band between 410 basis points for Edison and 470 basis points for PG&E. In
other words: 1) California utility investors were receiving overly generous returns on their
investments as evidenced in the share prices, and 2) California utility investors have not been
demanding a significant discount for perceived increased risk compared to other U.S. utilities.
Extending this analysis, if the Commission were to try to “stabilize” the market and prevent a
decrease in the ROE, the Commission would in fact be rewarding shareholders further and
prevent the downward pressure the rest of the market has faced. The adjustment as designed in
the CCM is prudent and reasonable given the circumstances and deviating from it will not
protect ratepayer interests.

A recent academic study using a similar methodology as presented here looking across all
rate cases from 1980 to 2017 came to a confirming conclusion that “the weighted median of the

approved return on equity is 0.5—4 percentage points too high.”>!

39 D.17-07-005.

31 Karl W. Dunkle Werner, Essays on Energy and Environmental Economics, University
of California, Berkeley, Department of Agricultural and Resource Economics, Dissertation,
“Chapter 3, Rate of Return Regulation Revisited” (with Steven Jarvis), 2021.
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Figure 3

Authorized ROE Premium over Market Valuation
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2. The rise in the market-implied ROE reflects both a needed correction and a
recognition that the state has provided more revenue assurance to California
utilities

Since March 2020, share prices for utilities have not risen as much as the broader market
indices as shown in Figure 1. Utility stocks in general fell about the same percentage from the
peak in February to the trough in March, so the rises in valuation over that period start from a
comparable base. But that base is not the appropriate one. The appropriate starting point, at a
minimum, are the valuations in 2012 when the authorized ROEs and implied market ROEs were
closer together. As illustrated in Figures 2 and 3, after 2012 California stocks led to a significant
divergence of market from book values. The less rapid rise in utility stocks since March 2020
reflects a correction back toward convergent par values.

The rise in the most popular broad market benchmarks (Dow Jones, S&P 500,
NASDAQ) are dominated by the market value and share prices of the FAANG (Facebook,
Apple, Amazon, Netflix, Google) plus Tesla that have attracted disproportionate investor
attention which depresses their P/E ratios and implied ROEs. But these are the normal swings of
market valuation as illustrated in the figures above. The Commission should not take this swing
back in the pendulum as an “extraordinary or catastrophic event” that requires extraordinary
action. The ROEs for a three-year cycle should account for the longer-term trends in companies’
valuations and ignore short-term spikes and dips. The more recent shift is not justification for
suspending the CCM.

V. CONCLUSIONS

The Commission faces a many important decisions over the next several years to
implement the state’s goals for mitigating climate change and preparing to adapt to the increased

volatility and vulnerability that our historic GHG emissions have already baked into the future
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climate. At the center of the measures needed is increased electricity use to displace fossil fuels.
But consumers will be much more resistant to those necessary changes if electricity rates
continue to rise unabated as they have over the last half dozen years. Addressing this unfortunate
trend will require hard choices that spread the pain to all stakeholder including utility investors.

Implementing the CCM trigger as specified in the previous Commission decision is one
step toward slowing electricity rate increases. The utilities bear the burden of proof to suspend
the CCM which is a high hurdle as described above. The CCM should only be suspended when
there is substantial consensus across all stakeholders that the utilities’ financial situation requires
such a suspension. The circumstances for such consensus would be in situations where the
markets are acting in a manner not contemplated by the CCM’s original design or have deviated
in such a way that neither ratepayer nor shareholders would be well served by keeping the CCM
in place. None of the available evidence shows that such a suspension is required to keep the

utilities financially healthy. The Commission should deny the utilities’ requests.
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PARTNER

PUBLIC AND PRIVATE 426 12t Street

SECTORS Davis, California 95616

530.757.6363

M.CUBED McCann@MCubed-Econ.Com

Professional Experience

M.Cubed, Partner, 1993-2008, 2014-present

Aspen Environmental Group, Senior Associate, 2008-2013

Foster Associates/Spectrum Economics/QED Research, Senior Economist, 1986-1992
Dames & Moore, Economist, 1985-1986

Academic Background

PhD, Agricultural and Resource Economics, University of California, Berkeley, 1998
MS, Agricultural and Resource Economics, University of California, Berkeley, 1990
MPP, Institute of Public Policy Studies, University of Michigan, 1986

BS, Political Economy of Natural Resources, University of California, Berkeley, 1981

Dr. McCann specializes in environmental and energy resource economics and policy. He has testified
before and prepared reports on behalf of numerous federal, state and local regulatory agencies on energy,
air quality, and water supply and quality issues.

Selected Projects

m  Agricultural Rate Setting Testimony, Agricultural Energy Consumers Association (1992-present).
Testified about agricultural economic issues related to energy use, linkage to California water man-
agement policy, and utility rates in numerous proceedings at the California Public Utilities Commission
(CPUC), California Energy Commission, and California State Legislature.

m Utilities Cost of Capital Testimony, Environmental Defense Fund (2019-present). Testified at the
California Public Utilities Commission in the four 2020 Cost of Capital applications and the 2022
Accelerated Cost of Capital Applications.

m  Regulatory Analysis and Support, Joint Community Choice Aggregators (2018-present). Testified at
the CPUC (CPUC) in Pacific Gas and Electric’s (PG&E) rate proceedings on the power charge
indifference adjustment (PCIA) “exit” fee and other issues. Provides regulatory support. The Joint
CCAs include Sonoma Clean Power, East Bay Community Energy, Peninsula Clean Energy, Pioneer
Community Energy, Monterey Bay Community Power, Silicon Valley Clean Energy, and Marin Clean
Energy.

= Regulatory Analysis and Support, Sonoma Clean Power (2016-present). Testified at the CPUC (CPUC)
in Pacific Gas and Electric’s (PG&E) rate proceedings on the power charge indifference adjustment
(PCIA) “exit” fee and other issues.

m  Master-Metered Utility Systems Transfer Program, Western Manufactured Housing Communities
Association (2003-present). Prepared petition that opened a rulemaking to facilitate transfer of
master-metered utility systems to serving utilities and testified in that proceeding. Testified before
the State Legislature on proposed legislation.

m  Master-Meter Rate Setting Testimony and Regulatory Support, Western Manufactured Housing
Communities Association (1998-present). Testified in Pacific Gas and Electric Co., Southern California
Edison Co., Southern California Gas Co. and San Diego Gas and Electric Co. rate proceedings on
establishing “master-meter/submeter credits” provided to private mobile home park utility systems.
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m Testimony on Southern California Edison 2018 General Rate Case, Small Business Utility Advocates.
(2018-2019). Testified on proposed distribution system spending plan in SCE’s GRC application.

= Net Energy Metering Rate Setting for Kentucky Power, Kentucky Solar Energy Industry Association
(2021). Testified before the Kentucky Public Service Commission on the appropriate principles for
setting net energy metering rates.

= Regulatory Analysis and Support, California Community Choice Aggregators (2018-2019). Testified
at the CPUC (CPUC) in CPUC rulemakings on the power charge indifference adjustment (PCIA) “exit”
fee and resource adequacy requirements.

m  Regulatory Analysis and Support, CalChoice (2017-2019). Testified at the CPUC (CPUC) in Southern
California Edison’s (SCE) rate proceedings on the power charge indifference adjustment (PCIA) “exit”
fee and other issues.

m  Testimony on Protecting Solar Project Investment by Customers, County of Santa Clara (2017-2019).
Testified at the CPUC (CPUC) in Pacific Gas and Electric’s (PG&E) rate proceedings on the RES-BCT tariff
provided to public agencies using renewable generation to supply their own accounts. The testimony
addressed the appropriate rate structures for these projects in the context of state policy.

m  Electricity Research & Development Strategic Plan and Roadmap for Sacramento Municipal Utility
District (2015-2016). Reviewed SMUD’s ERD Strategic Plan to reflect the changing electric utility
environment.

m  Aggregating Agricultural Accounts to Facilitate Load Management, Agricultural Energy Consumers
Association (2012-2017). Analyzed load and billing data from pilot programs to assess the potential
load reductions in the PG&E and SCE service area if agricultural customers were given the on-line tools
and the rate incentives to manage all of their individual loads as aggregated sets of loads.

m  Davis Community Choice Advisory Committee, City of Davis (2014). Served on City-appointed
committee to assess options for creating a community choice aggregation utility for the City or Yolo
County.

m  Community Solar Gardens Testimony, Sierra Club (2014). Testified in Pacific Gas and Electric and
Southern California Edison Green Tariff applications on changes needed to encourage the
development of neighborhood and community-scale renewable distributed generation by allowing
direct contracting and removing unnecessary transaction costs.

m  Time of Use Rates in California Residential Rates Rulemaking, Environmental Defense Fund (2013-
2014). Modeled how increased penetration of TOU rates in the residential sector for all three investor-
owned utilities would reduce peak and energy demand, reduce residential bills, and reduce utility
costs.

m  Southern California Edison v. State of Nevada Department of Taxation, Nevada Attorney General’s
Office (2013-2014). Testified on whether the sales tax imposed on coal delivered to SCE’s Mohave
Generating Station created a competitive disadvantage for SCE in the Western power market during
the 1998-2000 period.

m Alternative Generation Technology Assessment, California Energy Commission (2001-2014). Devel-
oped and maintained the Cost of Generation Model, spreadsheet-based tool used by the CEC to pro-
duce generation cost estimates for the Integrated Energy Policy Report (IEPR).

m Time of Use Rates in Consolidated Edison Rate Case, Environmental Defense Fund (2013). Modeled
how increased penetration of TOU rates in the residential sector for Consolidated Edison serving the
New York City metropolitan area would reduce peak and energy demand, reduce residential bills, and
reduce utility costs.
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m  Analytic Support for Long Term Procurement Plan OIR, CPUC Energy Division (2011-2012). Reviewed
California Independent System Operator (CAISO) and three utilities’ resource acquisition plans out to
2020.

m  Reliability and Environmental Regulatory Tradeoffs in the LA Basin, California Energy Commission
(2009). Developed analytic tool in Analytica to assess local capacity requirements (LCR) in the CAISO
and LADWP control areas for the 2009-2015 period, and how air and water quality regulations impact
the ability to meet the LCR.

m  Analytic Support for Klamath Project FERC Relicensing Case, California Energy Commission (2005-
2007). Prepared economic analysis comparing potential costs and benefits of proposed relicensing
conditions and decommissioning scenarios for a consortium of government agencies.

m  US v. Reliant Resources CR04-125, US Attorney (2005-2007). Testified in a wire fraud case as to the
air quality regulatory constraints that Reliant may have faced when scheduling and operating its power
generation facilities June 20 to June 23, 2000.

m  Agricultural Engine Conversion Program, Agricultural Energy Consumers Association (2005). Testi-
fied before the CPUC on program to convert agricultural diesel engines to electricity. The adopted
program led to the conversion of 2,000 pumps in the San Joaquin Valley. (A.04-11-007 and A.04-11-
008)

m Statewide Pricing Pilot, Track B Analysis, CPUC (2003-2005). Developed experimental program to
examine whether providing educational “treatments” communicated through a community-based
organization in an environmentally-impacted neighborhood enhanced responses to critical peak
pricing among residential energy users.

m  Environmental Performance Report Hydropower Relicensing Cost Evaluation, California Energy Com-
mission (2003). Developed estimates of lost value and incurred costs for California hydropower
facilities subject to relicensing.

m California Electricity Anti-trust Actions, California Office of the Attorney General (2002-2004). Con-
sulted on developing anti-trust cases and actions against merchant power generators as a result of
the California 2000-2001 energy crisis.

m  FERC California Refund Case Testimony, California Electricity Oversight Board (2001-2003). Testified
before the Federal Energy Regulatory Commission on electricity price refund issues related to air emis-
sion and environmental permit costs, and effects on power plant operations from environmental
regulations.

m  PG&E Hydro Divestiture EIR, CPUC (2000). Evaluated the environmental impacts from divesting
hydropower facilities and related lands by Pacific Gas and Electric Company

m  Thermal Power Plant Divestitures Environmental Assessments, CPUC (1997-1998). Evaluated the
environmental impacts of the generating plant divestiture by Pacific Gas and Electric, Southern
California Edison, and San Diego Gas and Electric Companies.

m  Gas Pipeline Need Assessment, South Coast Air Quality Management District (1989). Prepared
analysis and testimony presented to the CPUC on the need for additional interstate natural gas
pipeline capacity to implement the Liquid and Solid Fuel Phase-out Policy for the South Coast Air
Quality Management District. Developed a probabilistic gas shortage model based on weather and
hydrological conditions, using results from the Elfin electric generation simulation model.

m  Rancho Seco NGS Evaluation, Sacramento Municipal Utility District (1988). Independently reviewed
resource planning alternatives and recommended action on Rancho Seco NGS operations, for SMUD
QUEST Team.
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QF Avoided Cost Rates, Oklahoma Corporation Commission Staff (1989). Testified on Oklahoma Gas
and Electric avoided-cost methodology and made projections for payments to cogeneration facilities
using the PROMOD production-cost model. Testified for the OCC Staff, in Cause No. PUD 000600 and
Cause No. PUD 000345.

QF Development Forecast, Sacramento Municipal Utility District (1988). Identified and assessed the
viability of qualifying facilities (QF) projects in PG&E’s service territory — particularly in the San Joaquin
Valley — through database searches and telephone survey.

Plant Closure Testimony, Cook County State's Attorney (1988). Testified on savings from closure of
coal-fired plants, based on Elfin production-cost model runs, before the lllinois Commerce Commission.

QF Siting Certification Cases, Sun Oil/Mission Energy (1987), Signal Energy (1988), Luz Engineering
(1988). Prepared testimony on need-for-power in Southern California Edison and San Diego Gas and
Electric, for three qualifying facility project siting applicants at the CEC.

QF Siting Certification Cases, IBM (1985), Arco Refining (1986), Mobil Oil (1986). Prepared testimony
on need-for-power in Southern California Edison and Pacific Gas and Electric, for three qualifying
facility project siting applicants at the CEC.

Manufactured Housing Communities Utility Issues

Skills: Master-Metered Utilities Rate Design and Analysis, Rent Control Proceedings Testimony

Professional Affiliations

American Agricultural Economics Association
Association of Environmental and Resource Economists
American Economics Association

Civic Activities

City of Davis 2020 Environmental Recognition Award

Member, City of Davis Natural Resources Commission

Former member, City of Davis Utilities Rates Advisory Commission

Former member, City of Davis Community Choice Energy Advisory Committee

Co-Chair, City of Davis / Cool Davis Georgetown University Energy Prize Implementation Task Force
Member, Western Manufactured Housing Communities Association Utilities Task Force

Former Member, City of Davis Citizens Electricity Restructuring Task Force

Former Member, Yolo County Housing Commission
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Legislation - California Climate Change

CA.gov | Contact Us

California Climate Change Legislation

July 26, 2017 Assembly Bill 617 (Christina Companion to Cap-and-Trade
Garcia, Chapter 136, Statutes of ) . . ) )
2017) Extension Establishes a groundbreaking program to measure and reduce air pollution from

mobile and stationary sources at the neighborhood level in the communities most impacted
by air pollutants. Requires the Air Resources Board to work closely with local air districts and
communities to establish neighborhood air quality monitoring networks and to develop and
implement plans to reduce emissions. The focus on community-based air monitoring and
emission reductions will provide a national model for enhanced community protection.

July 25, 2017 Assembly Bill 398 (Eduardo Cap-and-Trade Extension
Garcia. Chapter 135, Statutes of ) . ) .
2017) Extends and improves the Cap and Trade Program, which will enable the state to meet its

2030 emission reduction goals in the most cost-effective manner. Furthermore, extending the
Cap and Trade Program will provide billions of dollars in auction proceeds to invest in
communities across California.

September 19, 2016 nate Bill 1 Lar hapter = Short-lived Climate Pollutants
£201 Establishes statewide reduction targets for short-lived climate pollutants.
September 8, 2016 As embl Bill 197 (Eduardo Greenhouse gas regulations
W‘Sﬁmﬂw Prioritizes direct emission reductions from large stationary sources and mobile sources.
September 8, 2016 Senate Bill 32 (Pavley, Chapter ' Greenhouse Gas emission reduction target for 2030

249, Statutes of 2016)

Establishes a statewide greenhouse gas (GHG) emission reduction target of 40 percent
below 1990 levels by 2030.

October 7, 2015 Senate Bill 350 (De Leo6n Clean Energy and Pollution Reduction Act of 2015
Chapter 547, Statutes of 2015)

Establishes targets to increase retail sales of renewable electricity to 50 percent by 2030 and
double the energy efficiency savings in electricity and natural gas end uses by 2030.

September 21, 2014 Senate Bill 605 (Lara, Chapter Short-lived climate pollutants
523, Statutes of 2014)

Requires the State Air Resources Board to complete a comprehensive strategy to reduce
emissions of short-lived climate pollutants by January 1, 2016.

September 21, 2014 Senate Bill 1275, (De Ledn. Charge Ahead California Initiative
h r f 2014

Establishes a state goal of 1 million zero-emission and near-zero-emission vehicles in service
by 2020. Amends the enhanced fleet modernization program to provide a mobility option.
Establishes the Charge Ahead California Initiative requiring planning and reporting on vehicle
incentive programs, and increasing access to and benefits from zero-emission vehicles for
disadvantaged, low-income, and moderate-income communities and consumers.

September 21, 2014 nate Bill1204 (Lar: h r | California Clean Truck, Bus, and Off-Road Vehicle and Equipment Technology
524, Statutes of 2014) Program
Creates the California Clean Truck, Bus, and Off-Road Vehicle and Equipment Technology
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Assembly Bill 8 (Perea, Chapter
401, Statutes of 2013)

Assembly Bill 1092 (Levine
h r41 t f 201

Senate Bill 535 (De Ledn
Chapter 830, Statutes of 2012

Assembly Bill 1532 (J. Perez
Chapter 807, Statutes of 2012)

Senate Bill X1-2 (Simitian,
Chapter 1, Statutes of 2011)

Assembly Bill 1504 (Skinner,
Chapter 534, Statutes of 2010)

Senate Bill 375 (Steinberg,
Chapter 728, Statutes of 2008)

Assembly Bill 118 (Nuiiez,
Chapter 750, Statutes of 2007)

Senate Bill 97 (Dutton, Chapter
187, Statutes of 2007)

Program funded by the Greenhouse Gas Reduction Fund for development, demonstration,
precommercial pilot, and early commercial deployment of zero- and near-zero emission truck,
bus, and off-road vehicle and equipment technologies, with priority given to projects
benefiting disadvantaged communities.

Alternative fuel and vehicle technologies: funding programs

Extends until January 1, 2024, extra fees on vehicle registrations, boat registrations, and tire
sales in order to fund the AB 118, Carl Moyer, and AB 923 programs that support the
production, distribution, and sale of alternative fuels and vehicle technologies and air
emissions reduction efforts. The bill suspends until 2024 ARB’s regulation requiring gasoline
refiners to provide hydrogen fueling stations and appropriates up to $220 million, of AB 118
money to create a hydrogen fueling infrastructure in the state.

Building standards: electric vehicle charging infrastructure

Requires the Building Standards Commission to adopt mandatory building standards for the
installation of future electric vehicle charging infrastructure for parking spaces in multifamily
dwellings and nonresidential development.

Greenhouse Gas Reduction Fund and Disadvantaged Communities

Requires the California Environmental Protection Agency to identify disadvantaged
communities; requires that 25% of all funds allocated pursuant to an investment plan for the
use of moneys collected through a cap-and-trade program be allocated to projects that
benefit disadvantaged communities and 10 those 25% be use within disadvantaged
communities; and requires the Department of Finance to include a description of how these
requirements are fulfilled in an annual report.

Greenhouse Gas Reduction Fund in the Budget

Requires the Department of Finance to develop and submit to the Legislature an investment
plan every three years for the use of the Greenhouse Gas Reduction Fund; requires revenue
collected pursuant to a market-based compliance mechanism to be appropriated in the
Annual Budget Act; requires the department to report annually to the Legislature on the
status of projects funded; and specifies that findings issued by the Governor related to
“linkage” as part of a market-base compliance mechanism are not subject to judicial review.

Governor Edmund G. Brown, Jr. signed Senate Bill X1-2 into law to codify the ambitious 33
percent by 2020 goal. SBX1-2 directs California Public Utilities Commission's Renewable
Energy Resources Program to increase the amount of electricity generated from eligible
renewable energy resources per year to an amount that equals at least 20% of the total
electricity sold to retail customers in California per year by December 31, 2013, 25% by
December 31, 2016 and 33% by December 31, 2020. The new RPS goals applies to all
electricity retailers in the state including publicly owned utilities (POUs), investor-owned
utilities, electricity service providers, and community choice aggregators. This new RPS
preempts the California Air Resources Boards' 33 percent Renewable Electricity Standard.

Forest resources and carbon sequestration. Bill requires Department of Forestry and Fire
Protection and Air Resources Board to assess the capacity of its forest and rangeland
regulations to meet or exceed the state's greenhouse goals, pursuant to AB 32.

Sustainable Communities & Climate Protection Act of 2008 requires Air Resources Board to
develop regional greenhouse gas emission reduction targets for passenger vehicles. ARB is
to establish targets for 2020 and 2035 for each region covered by one of the State's 18
metropolitan planning organizations.

For more information on SB 375, see the ARB Sustainable Communities page.

Alternative Fuels and Vehicles Technologies

The bill would create the Alternative and Renewable Fuel and Vehicle Technology Program,
to be administered by the Energy Commission, to provide funding to public projects to
develop and deploy innovative technologies that transform California's fuel and vehicle types
to help attain the state's climate change policies.

Directs Governor's Office of Planning and Research to develop CEQA guidelines "for the
mitigation of greenhouse gas emissions or the effects of greenhouse gas emissions."

For more information see the OPR CEQA and Climate Changepage.
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July 18. 2006 Assembly Bill 1803 (Committee
on Budget, Chapter 77, Statutes
of 2006)

August 21, 2006 Senate Bill 1 (Murray, Chapter

132, Statutes of 2006)

September 26, 2006 Senate Bill 107 (Simitian,
Chapter 464, Statutes of 2006)

September 27, 2006 Assembly Bill 32 (Nufiez,
Chapter 488, Statutes of 2006)

September 12, 2002 Senate Bill 1078 (Sher, Chapter
516, Statutes of 2002)

September 7, 2002 Senate Bill 812 (Sher, Chapter
423, Statutes of 2002)

July 22, 2002 Assembly Bill 1493 (Pavley,
Chapter 200, Statutes of 2002)

October 11, 2001 Senate Bill 527 (Sher, Chapter
769, Statutes of 2001)

September 30, 2000 Senate Bill 1771 (Sher, Chapter
1018, Statutes of 2000)

September 28, 1988 Assembly Bill 4420 (Sher,
Chapter 1506, Statutes of 1988)
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Greenhouse gas inventory transferred to Air Resources Board from the Energy Commission.

California's Million Solar Roofs plan is enhanced by PUC and CEC's adoption of the
California Solar Initiative. SB1 directs PUC and CEC to expand this program to more
customers, and requiring the state's municipal utilities to create their own solar rebate
programs. This bill would require beginning January 1, 2011, a seller of new homes to offer
the option of a solar energy system to all customers negotiating to purchase a new home
constructed on land meeting certain criteria and to disclose certain information.

SB 107 directs California Public Utilities Commission's Renewable Energy Resources
Program to increase the amount of renewable electricity (Renewable Portfolio Standard)
generated per year, from 17% to an amount that equals at least 20% of the total electricity
sold to retail customers in California per year by December 31, 2010.

California Global Warming Solutions Act of 2006. This bill would require Air Resources Board
(ARB) to adopt a statewide greenhouse gas emissions limit equivalent to the statewide
greenhouse gas emissions levels in 1990 to be achieved by 2020. ARB shall adopt
regulations to require the reporting and verification of statewide greenhouse gas emissions
and to monitor and enforce compliance with this program. AB 32 directs Climate Action Team
established by the Governor to coordinate the efforts set forth under Executive Order S-3-05
to continue its role in coordinating overall climate policy.

See more information on AB 32 at ARB.

This bill establishes the California Renewables Portfolio Standard Program, which requires
electric utilities and other entities under the jurisdiction of the California Public Utilities
Commission to meet 20% of their renewable power by December 31, 2017 for the purposes
of increasing the diversity, reliability, public health and environmental benefits of the energy
mix.

This bill added forest management practices to the California Climate Action Registry
members' reportable emissions actions and directed the Registry to adopt forestry
procedures and protocols to monitor, estimate, calculate, report and certify carbon stores and
carbon dioxide emissions that resulted from the conservation-based management of forests
in California.

The "Pavley" bill requires the registry, in consultation with the State Air Resources Board, to
adopt procedures and protocols for the reporting and certification of reductions in greenhouse
gas emissions from mobile sources for use by the state board in granting the emission
reduction credits. This bill requires the state board to develop and adopt, by January 1, 2005,
regulations that achieve the maximum feasible reduction of greenhouse gases emitted by
passenger vehicles and light-duty trucks.

For more information on AB 1493 Pavley |, see the ARB Clean Car Standards page.

This bill revises the functions and duties of the California Climate Action Registry and
requires the Registry, in coordination with CEC to adopt third-party verification metrics,
developing GHG emissions protocols and qualifying third-party organizations to provide
technical assistance and certification of emissions baselines and inventories. SB 527
amended SB 1771 to emphasize third-party verification.

SB 1771 establishes the creation of the non-profit organization, the California Climate Action
Registry and specifies functions and responsibilities to develop a process to identify and
qualify third-party organizations approved to provide technical assistance and advice in
monitoring greenhouse gas emissions, and setting greenhouse gas (GHG) emissions
baselines in coordination with CEC. Also, the bill directs the Registry to enable participating
entities to voluntarily record their annual GHG emissions inventories. Also, SB 1771 directs
CEC to update the state's greenhouse gas inventory from an existing 1998 report and
continuing to update it every five years.

The California Energy Commission (CEC) was statutorily directed to prepare and maintain
the inventory of greenhouse gas emissions (GHG) and to study the effects of GHGs and the
climate change impacts on the state's energy supply and demand, economy, environment,
agriculture, and water supplies. The study also required recommendations for avoiding,
reducing, and addressing related impacts - and required the CEC to coordinate the study and
any research with federal, state, academic, and industry research projects.
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The Gross Domestic Product (GDP) in the United States expanded 5.50 percent in the fourth quarter of
2021 over the same quarter of the previous year. source: U.S. Bureau of Economic Analysis (http:/www.bea.gov)
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United States GDP Annual Growth Rate

The United States is the world’s largest economy. Yet, in the last two decades, like in the case of many other
developed nations, its growth rates have been decreasing. If in the 50’s and 60’s the average growth rate was
above 4 percent, in the 70’s and 80’s dropped to around 3 percent. In the last ten years, the average rate has
been below 2 percent and since the second quarter of 2000 has never reached the 5 percent level.

Actual Previous Highest Lowest Dates Unit Frequency

5.50 4.90 13.40 -9.10 1948 - 2021 percent Quarterly

Compare GDP_Annual Growth Rate by Country (https://tradingeconomics.com/country-list/gdp-annual-growth-
rate)

Calendar GMT Reference Actual  Previous  Consensus TEForecast
2013-04-26 01:30 PM  YoY Adv Q12013 1.8% 1.7%
2013-05-30 01:30PM  YoY Second Est Q12013 1.8% 1.7% 1.8% 1.8%

< (/calendar)
Related Last Previous  Unit
GDP Growth Rate (/united-states/gdp-growth) 6.90 2.30 percent
GDP Annual Growth Rate (/united-states/gdp-growth-annual) 5.50 4.90 percent
Government Spending (/united-states/government-spending) 3356.83 3381.57  USD Bil
GDP Constant Prices (/united-states/gdp-constant-prices) 19806.00 19478.89 USD Bil


http://www.bea.gov/
https://tradingeconomics.com/country-list/gdp-annual-growth-rate
https://tradingeconomics.com/calendar
https://tradingeconomics.com/united-states/gdp-growth
https://tradingeconomics.com/united-states/gdp-growth-annual
https://tradingeconomics.com/united-states/government-spending
https://tradingeconomics.com/united-states/gdp-constant-prices
https://tradingeconomics.com/united-states/gdp-growth-annual
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Introduction

Index Objective and Highlights

Dow Jones Industrial Average. The index is a 30-stock, price-weighted index that measures the
performance of some of the largest U.S. companies. The index provides suitable sector representation
with the exception of the transportation industry group and utilities sector which are covered by the Dow
Jones Transportation Average and the Dow Jones Utility Average respectively.

Dow Jones Transportation Average. The index is a 20-stock, price-weighted index that measures the
performance of some of the largest U.S. companies within the transportation industry group.

Dow Jones Utility Average. The index is a 15-stock, price-weighted index that measures the
performance of some of the largest U.S. companies within the utilities sector.

Dow Jones Composite Average™. The index is a price-weighted measure of 65 U.S. companies that
includes all components of the Dow Jones Industrial Average™, Dow Jones Transportation Average™,
and Dow Jones Utility Average™.

Dow Jones High Yield Select 10 Index. The index measures the top ten companies in the Dow Jones
Industrial Average™ selected based on indicated annual dividend yield. At each rebalancing, the
constituents are equal weighted.

Dow Jones Industrial Average Yield Weighted. The index includes all the securities from the Dow
Jones Industrial Average™ that pay dividends. At each rebalancing, the constituents are weighted by
their indicated annual dividend yield.

Dow Jones Industrial Average Equal Weight Index. The index includes all the securities from the Dow
Jones Industrial Average™. At each rebalancing, the constituents are equal weighted.

Supporting Documents

This methodology is meant to be read in conjunction with supporting documents providing greater detail
with respect to the policies, procedures and calculations described herein. References throughout the
methodology direct the reader to the relevant supporting document for further information on a specific
topic. The list of the main supplemental documents for this methodology and the hyperlinks to those
documents is as follows:

Supporting Document | URL
S&P Dow Jones Indices’ Equity Indices Policies
& Practices Methodology
S&P Dow Jones Indices’ Index Mathematics
Methodology
S&P Dow Jones Indices’ Global Industry
Classification Standard (GICS) Methodology

Equity Indices Policies & Practices

Index Mathematics Methodology

GICS Methodology

This methodology was created by S&P Dow Jones Indices to achieve the objective of measuring the
underlying interest of each index governed by this methodology document. Any changes to or deviations
from this methodology are made in the sole judgment and discretion of the Averages Committee so that
the index continues to achieve its objective.

S&P Dow Jones Indices: Dow Jones Averages Methodology 3
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http://us.spindices.com/documents/methodologies/methodology-sp-equity-indices-policies-practices.pdf?force_download=true
http://us.spindices.com/documents/methodologies/methodology-index-math.pdf?force_download=true
http://us.spindices.com/documents/methodologies/methodology-gics.pdf?force_download=true

Eligibility Criteria

Index Eligibility

The index universe for each index is described in the table below.

Index

e Dow Jones Industrial Average™

Index Universe
The index universe consists of securities in the S&P 500,
excluding stocks classified under Global Industry
Classification Standard (GICS) code 2030
(Transportation) and 55 (Utilities).

e Dow Jones Transportation Average™

The index universe consists of securities in the S&P Total
Market Index classified under GICS code 2030.

o Dow Jones Utility Average™

The index universe consists of securities in the S&P Total
Market Index classified under GICS code 55.

e Dow Jones Composite Average™

The index includes all constituents of the Dow Jones
Industrial Average™, Dow Jones Transportation
Average™ and Dow Jones Utility Average ™.

e Dow Jones High Yield Select 10 Index

o Dow Jones Industrial Average Yield
Weighted

e Dow Jones Industrial Average Equal

Weight Index

All constituent stocks of the Dow Jones Industrial
Average™ are eligible for the index.

S&P Dow Jones Indices: Dow Jones Averages Methodology
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Index Construction & Maintenance

Approaches

There are two steps in the creation of each index. The first is the selection of the index constituents; the
second is the weighting of the constituents within the index.

Dow Jones Industrial Average™, Dow Jones Transportation Average™, and Dow Jones Utility
Average™

While stock selection is not governed by quantitative rules, a stock typically is added only if the company
has an excellent reputation, demonstrates sustained growth and is of interest to a large number of
investors. Companies should be incorporated and headquartered in the U.S. In addition, a plurality of
revenues should be derived from the U.S. Maintaining adequate sector representation within the index is
also a consideration in the selection process for the Dow Jones Industrial Average™.

Changes to the indices are made on an as-needed basis. There is no annual or semi-annual
reconstitution. Rather, changes in response to corporate actions and market developments can be made
at any time. Constituent changes are typically announced one to five days before they are scheduled to
be implemented.

At any given time, the constituents of the Dow Jones Industrial Average, Dow Jones Transportation
Average and Dow Jones Utility Average make up the Dow Jones Composite Average.

Dow Jones High Yield Select 10 Index

The index is rebalanced annually effective after the close of the last trading session in December. The
rebalancing reference date is five days prior to the last trading session in December.

The rebalancing process is as follows:

1. As of the rebalancing reference date, the 30 stocks of the Dow Jones Industrial Average™ are
ranked by indicated annual dividend yield in descending order. No special dividends are included.

2. The top ten companies on the list are selected as the constituent stocks. The final list of
constituents for the forthcoming year is announced three business days prior to the last trading
session of December.

3. The new constituents are equal weighted based on closing prices of the last trading session in
December

Between annual rebalances a company can be deleted from the index due to corporate events such as
mergers, acquisitions, takeovers or delistings. If an index constituent is determined to be in extreme
financial distress or is in bankruptcy proceedings, it may be removed to protect the integrity of the index.
The non-constituent stock from the Dow Jones Industrial Average™ with the highest indicated annual
dividend yield will be added to the index at a weight equaling the departing weight of the removed
company.

Between annual rebalances if a constituent stock is removed from the Dow Jones Industrial Average™
for reasons other than those listed above, it will remain in the index until the next annual rebalancing.
Additionally, if a constituent company reduces or suspends its dividend, it will remain in the index until the
next annual rebalancing.

S&P Dow Jones Indices: Dow Jones Averages Methodology 5
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Dow Jones Industrial Average Yield Weighted

The index is rebalanced semi-annually effective after the close of the third Friday in March and
September. The rebalancing reference dates are the last trading day of February and August.

The rebalancing process is as follows:
1. The index includes all constituents of the Dow Jones Industrial Average™ that pay dividends.

2. Theindex is yield-weighted based on indicated annual dividend yield as of the rebalancing
reference date, defined as a stock’s indicated annual dividend (not including any special
dividends) divided by its price.

3. Index shares are assigned based on prices based on closing prices as of the second Friday of
March and December.

Between semi-annual rebalances if a constituent stock is removed from the Dow Jones Industrial
Average™, it will simultaneously be removed from the index. If a current constituent company eliminates
its dividend, it will be removed from the index after the close of trading on the subsequent third Friday of
March, June, September or December.

No additions are made to the index between rebalancings, except in the case of a spin-off.

Dow Jones Industrial Average Equal Weight Index

The index is rebalanced quarterly after the market close on the third Friday of the March June,
September, and December.

The rebalancing process is as follows:
1. The index includes all constituents of the Dow Jones Industrial Average™.

2. At each quarterly rebalancing, companies are equally-weighted using closing prices as of the
second Friday of the quarter ending month as the reference price.

Between quarterly rebalances if a constituent stock is removed from the Dow Jones Industrial Average™,
it will simultaneously be removed from the index. The replacement stock is added to the index at a weight
equaling the departing weight of the removed company.

Constituent Weightings

The table below describes each index’s construction approach.

Index \ Approach
Dow Jones Industrial Average™ The indices are price weighted.
Dow Jones Transportation Average™
Dow Jones Utility Average™
Dow Jones Composite Average™
Dow Jones High Yield Select 10 The index is equal-dollar-weighted.
Index
o Dow Jones Industrial Average Equal
Weight Index
¢ Dow Jones Industrial Average Yield The index is yield-weighted.
Weighted

S&P Dow Jones Indices: Dow Jones Averages Methodology 6
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Corporate Actions

For more information on Corporate Actions, please refer to the relevant Price Weighted Indices, Equal
Weighted Indices, and Modified Market Capitalization Weighted Indices sections of S&P Dow Jones
Indices’ Index Mathematics Methodology document.

Spin-offs. Any potential impacts on index constituents from a spin-off are evaluated by the Index
Committee on a case by case basis.

Index \ Approach
e Dow Jones Industrial Average™ The price of the parent company is adjusted to the
. Dow Jones Transportation Average™ Price of the Parent Company minus (the Price of
e  Dow Jones Utility Average™ the Spun-off Company/Share Exchange Ratio). The
o Dow Jones Composite Average ™ index divisor adjusts simultaneously.
e Dow Jones High Yield Select 10 Index The spun-off company is added to the index at a zero price

on the ex-date with no divisor adjustment.

The spin-off will be dropped from the index after the
first day of regular way trading with its weight
redistributed back to the parent company. The
index divisor does not adjust.

e  Dow Jones Industrial Average Yield Weighted The spun-off company is added to the index at a zero price
on the ex-date with no divisor adjustment.

If the spin-off will not be permanently added it will
be dropped from the index after the first day of
regular way trading with its weight redistributed
proportionately to the index. The index divisor
adjusts simultaneously.

e Dow Jones Industrial Average Equal Weight The spun-off company is added to the index at a zero price
Index on the ex-date with no divisor adjustment.

If the spin-off will not be permanently added it will be
dropped from the index after the first day of regular way
trading with its weight will be redistributed back to the
parent company. The index divisor does not adjust.

If the spin-off is replacing a dropped company in the
index, on the effective date of the replacement, the weight
of the spin-off is redistributed to the parent company. After
that redistribution, the weight of the dropped company is
redistributed to the spin-off. The index divisor does not
adjust.

If the spin-off is replacing the parent company in the
index, on the effective date of the replacement, the
weight of the parent is redistributed to the spin-off.
The index divisor does not adjust.

For more information on Corporate Actions, please refer to S&P Dow Jones Indices’ Equity Indices
Policies & Practices document.

Currency of Calculation and Additional Index Return Series

The indices are calculated in U.S. dollars. The Dow Jones Industrial Average™ is also calculated in
Japanese yen. In addition, the Dow Jones Industrial Average™ is available upon request in Canadian
dollars and euros.

S&P Dow Jones Indices: Dow Jones Averages Methodology
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WM/Reuters foreign exchange rates are taken daily at 4:00 PM London Time and used in the end-of-day
calculation of the Dow Jones Industrial Average™ (JPY version). These mid-market fixings are calculated
by The WM Company based on Reuters data and appear on Reuters pages WMRA.

In addition to the indices detailed in this methodology, additional return series versions of the indices may
be available, including, but not limited to: currency, currency hedged, decrement, fair value, inverse,
leveraged, and risk control versions. For a list of available indices, please refer to S&P DJI's All Indices by
Methodology Report.

For information on the calculation of different types of indices, please refer to S&P Dow Jones Indices’
Index Mathematics Methodology.

Multiple Share Classes

Each company is represented once by the Designated Listing. For more information regarding the
treatment of multiple share classes, please refer to Approach B within the Multiple Share Classes section
of the S&P Dow Jones Indices’ Equity Indices Policies & Practices Methodology.

Other Adjustments

In cases where there is no achievable market price for a stock being deleted, it may be removed at a zero
or minimal price at the Index Committee’s discretion, in recognition of the constraints faced by investors in

trading bankrupt or suspended stocks.

Index Calculations

The indices are calculated by means of the divisor methodology used in all S&P Dow Jones Indices’

equity indices.

For more information on the index calculation methodology, please refer to S&P Dow Jones Indices’

Index Mathematics Methodology.

Base Dates and History Availability

Index history availability, base dates, and base values are shown in the table below.

Launch First Value
Index Date Date Base Date Base Value
Dow Jones Industrial Average™ 05/26/1896 | 05/26/1896 05/26/1896 40.94
Dow Jones Transportation Average™ 10/26/1896 10/26/1896 10/26/1896 51.72
Dow Jones Utility Average ™ 01/02/1929 | 01/02/1929 | 01/02/1929 85.64
Dow Jones Composite Average™ 01/02/1934 | 01/02/1934 | 01/02/1934 39.57
.. 10/31/1988%
Dow Jones High Yield Select 10 Index 08/27/2007 | 12517555 | 10/31/1988 23.47
Dow Jones Industrial Average Yield 12/31/1991¢ | 12/31/1991¢
Weighted 12/08/2015 | 3/15/2013° | 03/15/2013° 1000
Dow Jones Industrial Average Equal Weight 12/31/1991¢ | 12/31/1991¢
Index 0211312017 | 3/15/20130 | 03/15/2013° 1000
1 ™
Dow Jones Industrial Average™ Hedged JPY | 9570913 | 09/27/2013 | 12/31/2007 1000
Leveraged 2X Index
|D°"" Jones Industrial Average™ Hedged JPY | 49,57:0913 | 09/27/2013 | 12/31/2007 1000
nverse Index
1 ™
IE:]‘(’,"E‘)’XJO”‘ES Industrial Average™ JPY Hedged | /575013 | 09/27/2013 | 12/31/2007 1000

A Price Return

B Total Return

€ Price Return and Total Return
P Net Total Return

S&P Dow Jones Indices: Dow Jones Averages Methodology
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Index Data

Calculation Return Types

S&P Dow Jones Indices calculates multiple return types which vary based on the treatment of regular
cash dividends. The classification of regular cash dividends is determined by S&P Dow Jones Indices.

e Price Return (PR) versions are calculated without adjustments for regular cash dividends.

e Gross Total Return (TR) versions reinvest regular cash dividends at the close on the ex-date
without consideration for withholding taxes.

o Net Total Return (NTR) versions, if available, reinvest regular cash dividends at the close on the
ex-date after the deduction of applicable withholding taxes.

In the event there are no regular cash dividends on the ex-date, the daily performance of all three indices
will be identical.

For a complete list of indices available, please refer to the daily index levels file (“.SDL”).
For more information on the classification of reqular versus special cash dividends as well as the tax rates
used in the calculation of net return indices, please refer to S&P Dow Jones Indices’ Equity Indices

Policies & Practices Methodology.

For more information on the calculation and detail of return types, please refer to S&P Dow Jones Indices’
Index Mathematics Methodology.

S&P Dow Jones Indices: Dow Jones Averages Methodology 9
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Index Governance

Index Committee

The Dow Jones Industrial Average, Dow Jones Transportation Average and Dow Jones Utility Average
are maintained by the Averages Committee. The Committee is composed of three representatives of S&P
Dow Jones Indices and two representatives of The Wall Street Journal.

The Dow Jones High Yield Select 10 Index, Dow Jones Industrial Average Yield Weighted, Dow Jones
Industrial Average Equal Weight Index as well as the Dow Jones Industrial Average Leveraged and
Inverse indices are maintained by the Americas Thematic and Strategy Index Committee. All committee
members are full-time professional members of S&P Dow Jones Indices’ staff.

Each Committee meets regularly. At each meeting, the Committees review pending corporate actions that
may affect index constituents, statistics comparing the composition of the indices to the market,
companies that are being considered as candidates for addition to an index, and any significant market
events. In addition, the Committees may revise index policy covering rules for selecting companies,
treatment of dividends, share counts or other matters.

S&P Dow Jones Indices considers information about changes to its indices and related matters to be
potentially market moving and material. Therefore, all Index Committee discussions are confidential.

S&P Dow Jones Indices’ Index Committees reserve the right to make exceptions when applying the
methodology if the need arises. In any scenario where the treatment differs from the general rules stated
in this document or supplemental documents, clients will receive sufficient notice, whenever possible.

In addition to the daily governance of indices and maintenance of index methodologies, at least once
within any 12-month period, the Index Committee reviews the methodology to ensure the indices continue
to achieve the stated objectives, and that the data and methodology remain effective. In certain instances,
S&P Dow Jones Indices may publish a consultation inviting comments from external parties.

For information on Quality Assurance and Internal Reviews of Methodology, please refer to S&P Dow
Jones Indices’ Equity Indices Policies & Practices Methodology.

S&P Dow Jones Indices: Dow Jones Averages Methodology 10
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Index Policy

Announcements

All index constituents are evaluated daily for data needed to calculate index levels and returns. All events
affecting the daily index calculation are typically announced in advance via the Index Corporate Events
report (.SDE), delivered daily to all clients. Any unusual treatment of a corporate action or short notice of
an event may be communicated via email to clients.

Press releases are posted on our Web site, www.spdji.com, and are released to major news services.

For more information, please refer to the Announcements section of S&P Dow Jones Indices’ Equity
Indices Policies & Practices Methodology.

Pro-forma Files

With the exception of the Dow Jones Averages, S&P Dow Jones Indices provides constituent pro-forma
files each time the indices rebalance. The pro-forma file is typically provided daily in advance of the
rebalancing date and contains all constituents and their corresponding weights and index shares effective
for the upcoming rebalancing. In cases index shares are assigned based on prices prior to the
rebalancing effective date, the actual weight of each stock at the rebalancing differs from these weights
due to market movements.

Please visit www.spdji.com for a complete schedule of rebalancing timelines and pro-forma delivery
times.

Holiday Schedule

The indices are calculated when the U.S. equity markets are open.

A complete holiday schedule for the year is available at www.spdji.com.
Unexpected Exchange Closures

For information on Unexpected Exchange Closures, please refer to S&P Dow Jones Indices’ Equity
Indices Policies & Practices Methodology.

Recalculation Policy

For information on the recalculation policy, please refer to S&P Dow Jones Indices’ Equity Indices
Policies & Practices Methodology.

Real-Time Calculation

Real-time, intra-day, index calculations are executed during U.S. trading hours for certain indices. Real-
time indices are not restated.

For information on Calculations and Pricing Disruptions, Expert Judgment and Data Hierarchy, please
refer to S&P Dow Jones Indices’ Equity Indices Policies & Practices Methodology.

Contact Information

For questions regarding an index, please contact: index_services@spglobal.com.

S&P Dow Jones Indices: Dow Jones Averages Methodology 11
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Index Dissemination

Index levels are available through S&P Dow Jones Indices’ Web site at www.spdji.com, major quote
vendors (see codes below), numerous investment-oriented Web sites, and various print and electronic

media.

Tickers

The table below lists headline indices covered by this document. All versions of the below indices that
may exist are also covered by this document. Please refer to S&P DJI's All Indices by Methodology
Report for a complete list of indices covered by this document.

Index (Currency) Return Type Bloomberg Reuters

Dow Jones Industrial Average™ (USD) Price Return DJI .DJI

Total Return DJITR .DJITR
Dow Jones Transportation Average™ (USD) Price Return TRAN .DJT

Total Return DJTTR .DJTTR
Dow Jones Utility Average™ (USD) Price Return UTIL .DJU

Total Return DJUTR .DJUTR
Dow Jones Composite Average™ (USD) Price Return COMP .DJA

Total Return DJCTR .DJCTR
Dow Jones High Yield Select 10 Index (USD) Price Return MUT .MUT

Total Return MUTR .MUTR
Dow Jones Industrial Average Yield Weighted (USD) Price Return DJIYW .DJIYW

Total Return DJIYWT -

Net Total Return | DJIYWN -
Dow Jones Industrial Average Equal Weight Index (USD) Price Return DJIEW .DJIEW

Total Return DJIEWTR .DJIEWTR

Net Total Return | DJIEWNTR .DJIEWNTR
Dow Jones Industrial Average™ Hedged JPY Leveraged 2X | Price Return DJIA2LJP .DJIA2LJP
Index Total Return DJIA2LJT .DJIA2LJT
Dow Jones Industrial Average™ Hedged JPY Inverse Index | Price Return DJIAIJP .DJIAIJP

Total Return DJIAJT DJIAJT
Dow Jones Industrial Average™ JPY Hedged Index Price Return DJIHJ .DJIHJ

Total Return DJIHJT .DJIHJT

Index Data

Daily constituent and index level data are available via subscription.

For product information, please contact S&P Dow Jones Indices, www.spdji.com/contact-us.

Web site

For further information, please refer to S&P Dow Jones Indices’ Web site at www.spdji.com.

S&P Dow Jones Indices: Dow Jones Averages Methodology
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Disclaimer

Copyright © 2019 S&P Dow Jones Indices LLC. All rights reserved. STANDARD & POOR’S, S&P, S&P
500, S&P 500 LOW VOLATILITY INDEX, S&P 100, S&P COMPOSITE 1500, S&P MIDCAP 400, S&P
SMALLCAP 600, S&P GIVI, GLOBAL TITANS, DIVIDEND ARISTOCRATS, S&P TARGET DATE
INDICES, GICS, SPIVA, SPDR and INDEXOLOGY are registered trademarks of Standard & Poor’s
Financial Services LLC (“S&P”). DOW JONES, DJ, DJIA and DOW JONES INDUSTRIAL AVERAGE are
registered trademarks of Dow Jones Trademark Holdings LLC (“Dow Jones”). These trademarks together
with others have been licensed to S&P Dow Jones Indices LLC. Redistribution or reproduction in whole or
in part are prohibited without written permission of S&P Dow Jones Indices LLC. This document does not
constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, S&P, Dow Jones or
their respective affiliates (collectively “S&P Dow Jones Indices”) do not have the necessary licenses.
Except for certain custom index calculation services, all information provided by S&P Dow Jones Indices
is impersonal and not tailored to the needs of any person, entity or group of persons. S&P Dow Jones
Indices receives compensation in connection with licensing its indices to third parties and providing
custom calculation services. Past performance of an index is not an indication or guarantee of future
results.

It is not possible to invest directly in an index. Exposure to an asset class represented by an index may
be available through investable instruments based on that index. S&P Dow Jones Indices does not
sponsor, endorse, sell, promote or manage any investment fund or other investment vehicle that is
offered by third parties and that seeks to provide an investment return based on the performance of any
index. S&P Dow Jones Indices makes no assurance that investment products based on the index will
accurately track index performance or provide positive investment returns. S&P Dow Jones Indices LLC is
not an investment advisor, and S&P Dow Jones Indices makes no representation regarding the
advisability of investing in any such investment fund or other investment vehicle. A decision to invest in
any such investment fund or other investment vehicle should not be made in reliance on any of the
statements set forth in this document. Prospective investors are advised to make an investment in any
such fund or other vehicle only after carefully considering the risks associated with investing in such
funds, as detailed in an offering memorandum or similar document that is prepared by or on behalf of the
issuer of the investment fund or other investment product or vehicle. S&P Dow Jones Indices LLC is not a
tax advisor. A tax advisor should be consulted to evaluate the impact of any tax-exempt securities on
portfolios and the tax consequences of making any particular investment decision. Inclusion of a security
within an index is not a recommendation by S&P Dow Jones Indices to buy, sell, or hold such security,
nor is it considered to be investment advice. Closing prices for S&P Dow Jones Indices’ US benchmark
indices are calculated by S&P Dow Jones Indices based on the closing price of the individual constituents
of the index as set by their primary exchange. Closing prices are received by S&P Dow Jones Indices
from one of its third party vendors and verified by comparing them with prices from an alternative vendor.
The vendors receive the closing price from the primary exchanges. Real-time intraday prices are
calculated similarly without a second verification.

These materials have been prepared solely for informational purposes based upon information generally
available to the public and from sources believed to be reliable. No content contained in these materials
(including index data, ratings, credit-related analyses and data, research, valuations, model, software or
other application or output therefrom) or any part thereof (“Content”) may be modified, reverse-
engineered, reproduced or distributed in any form or by any means, or stored in a database or retrieval
system, without the prior written permission of S&P Dow Jones Indices. The Content shall not be used for
any unlawful or unauthorized purposes. S&P Dow Jones Indices and its third-party data providers and
licensors (collectively “S&P Dow Jones Indices Parties”) do not guarantee the accuracy, completeness,
timeliness or availability of the Content. S&P Dow Jones Indices Parties are not responsible for any errors
or omissions, regardless of the cause, for the results obtained from the use of the Content. THE
CONTENT IS PROVIDED ON AN “AS IS” BASIS. S&P DOW JONES INDICES PARTIES DISCLAIM
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ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE,
FREEDOM FROM BUGS, SOFTWARE ERRORS OR DEFECTS, THAT THE CONTENT'S
FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY
SOFTWARE OR HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be
liable to any party for any direct, indirect, incidental, exemplary, compensatory, punitive, special or
consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost income
or lost profits and opportunity costs) in connection with any use of the Content even if advised of the
possibility of such damages.

S&P Global keeps certain activities of its various divisions and business units separate from each other in
order to preserve the independence and objectivity of their respective activities. As a result, certain
divisions and business units of S&P Global may have information that is not available to other business
units. S&P Global has established policies and procedures to maintain the confidentiality of certain non-
public information received in connection with each analytical process.

In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many
organizations, including issuers of securities, investment advisers, broker-dealers, investment banks,
other financial institutions and financial intermediaries, and accordingly may receive fees or other
economic benefits from those organizations, including organizations whose securities or services they
may recommend, rate, include in model portfolios, evaluate or otherwise address.

The Global Industry Classification Standard (GICS®) was developed by and is the exclusive property and
a trademark of S&P and MSCI. Neither MSCI, S&P nor any other party involved in making or compiling
any GICS classifications makes any express or implied warranties or representations with respect to such
standard or classification (or the results to be obtained by the use thereof), and all such parties hereby
expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness for a
particular purpose with respect to any of such standard or classification. Without limiting any of the
foregoing, in no event shall MSCI, S&P, any of their affiliates or any third party involved in making or
compiling any GICS classifications have any liability for any direct, indirect, special, punitive,
consequential or any other damages (including lost profits) even if notified of the possibility of such
damages.
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Chapter Three

Rate of Return Regulation Revisited

Coauthor: Stephen Jarvis

1 INTRODUCTION

In the two decades from 1997 to 2017, real an-
nual capital spending on electricity distribu-
tion infrastructure by major utilities in the
United States has doubled (EIA 2018a). Over
the same time period annual capital spend-
ing on electricity transmission infrastructure
increased by a factor of seven (EIA 2018b).
The combined total is now more than $50 bil-
lion per year. This trend is expected to con-
tinue. Bloomberg New Energy Finance predicts
that between 2020 and 2050, North and Cen-
tral American investments in electricity trans-
mission 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 compa-
nies modernizing an aging grid. However, it is
noteworthy that over this time period, utilities
have earned sizeable regulated rates of return
on their capital assets, particularly when set
against the unprecedented low interest rate
environment post-2008. As the economy-wide
cost of capital has fallen, utilities’ regulated

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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rates of return have not fallen nearly as much.
The exact drivers for this divergence are un-
clear, though we rule out large changes in risk-
iness in section 3. Whatever the underlying
cause, the prospect of utilities earning excess
regulated returns raises an age-old concern in
the sector: the Averch—Johnson effect. When
utilities are allowed to earn excess returns on
capital, they will be incentivized to over-invest
in capital assets. 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 two
main research questions. First, what can we
say about the return on equity utilities are al-
lowed by their regulators? Second, how has
this return on equity affected utilities’ capital
investment decisions?

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

We start our analysis by estimating the size
of the gap between the allowed rate of return
that utilities earn and the correct return on
equity. A central challenge here, both for the
regulator and for the econometrician, is esti-
mating the correct cost of equity. We proceed
by considering a range of approaches to simu-
lating the correct cost of equity based on the
observed rates of return and available mea-
sures of capital market returns. For the most
part, our simulations ask “if approved RoE
rates hadn’t changed relative to some bench-
mark index since some baseline year, what
would they be today?” We examine a num-
ber of benchmark indexes. None of these are
perfect comparisons; the world changes over
time, and different benchmarks may be more or
less appropriate. Taken together, our various
estimation approaches result in a consistent
trend of excess rates of return. We find that
the weighted median of the approved return
on equity is 0.5-4 percentage points too high.?
Applying these additional returns to the exist-
ing capital base we estimate excess costs to US
customers of $2-8 billion per year. The major-
ity of these excess costs are from the electricity
sector, though natural gas contributes as well.3

However, excess regulated returns on eq-
uity will also distort the incentives 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 trans-
lates into over investment in capital. Identifica-
tion is challenging in this setting, so we again

2. Here we weight by the utilities’ ratebase, so our results
are not over-represented by very small utilities.

3. For comparison, total 2019 electricity sales by investor
owned utilities were $204 billion, on 1.89 PWh of elec-
tricity (US Energy Information Administration 2020a).
Natural gas sales to consumers are $146 billion on 28.3
trillion cubic feet of gas (These gas figures include sales
to residential, commercial, industrial, and electric power,
but not vehicle fuel. They include including all sales, not
just those by investor owned utilities. US Energy Infor-
mation Administration 2020b.)
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employ several different approaches, with dif-
ferent identifying assumptions. In addition to
a fixed effects approach, we examine an in-
strumental variables strategy. We draw on the
intuition that when a rate case is decided a
utility’s RoE is fixed at a particular nominal
percentage for several years. The cost of cap-
ital in the rest of the economy, and therefore
the true RoE, 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 argue that the instrument is valid, after
controlling for an appropriate set of fixed ef-
fects. Across the range of specifications used,
we find a broadly consistent picture. In our pre-
ferred specification we find that an additional
percentage point increase in the RoE gap leads
to the allowed increase in capital rate base to
be about 5 percent higher.

2 BACKGROUND

Electricity and natural gas utility companies
are regulated by government utility commis-
sions, which allow the companies a geographic
monopoly and, in exchange, regulate the rates
the companies charge. These utility commis-
sions are state-level regulators in the US. They
set consumer rates and other policies to allow
investor owned utilitys (1ous) 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 nomi-
nal percentage of the installed capital base. For
instance, with an installed capital base worth
$10 billion and a rate of return of 8%, the util-
ity 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
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set of all capital the utility owns is called the
ratebase (the base of capital that rates are calcu-
lated on). Properly accounting for depreciation
is far from straightforward, but we will not fo-
cus on that challenge in this paper. This capital
ratebase has an opportunity cost of ownership:
instead of buying capital, that money could
have been invested elsewhere. 10Us fund their
operations through issuing debt and equity,
typically about 50%/50%. (For this paper, we fo-
cus on common stocks. Utilities issue preferred
stocks as well, but those form a very small frac-
tion 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 cap-
ital. 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 competitive capi-
tal markets would provide, if the utility was a
competitive company, rather than a regulated
monopoly. The types of capital utilities own,
and their opportunities to add capital to their
books, vary across states and time. Utilities in
vertically integrated states might own a large
majority of their own generation, the transmis-
sion lines, and the distribution infrastructure.
Other utilities are “wires only,” buying power
from independent power producers and trans-
porting it over their lines. Natural gas utilities
are typically pipeline only - the utility doesn’t
own the gas well or processing plant.

In the 1960s and 7os, state public utilities
commissions (Pucs) began adopting automatic
fuel price adjustment clauses. Rather than
opening a new rate case, utilities used an estab-
lished formula to change their customer rates
when fuel prices changed. The same automatic
adjustment has not happened for capital costs,
despite large swings in the nominal cost of
capital over the past 50 years. We're aware
of one state (Vermont) that has an automatic
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update rule; we’ll discuss that rule in more de-
tail in section 4.1, where we consider various
approaches of estimating the RoE gap.4

The cost of debt financing is by no means
simple, particularly for a forward-looking
decision-maker who isn’t allowed to index to
benchmark values, but is easier to estimate
than the cost of equity financing. The cost of
debt is the cost of servicing historical debt, and
expected costs of new debt that will be issued
before the next rate case. The historical cost is
known, and can serve a direct basis for future
expectations. In our data, we see both the util-
ities’ requested and approved return on debt.
It’s notable that the requested and approved
amounts are very close for debt, and much far-
ther apart for equity.

The cost of equity financing is more chal-
lenging. Theoretically, it’s the return share-
holders require on their investment in order
to invest in the first place. The Pennsylva-
nia Public Utility Commission’s ratemaking
guide notes this difficulty (Cawley and Ken-
nard 2018):

Regulators have always struggled
with the best and most accurate
method to use in applying the [Fed-
eral Power Commission v. Hope Nat-
ural Gas Company (1944)] criteria.
There are two main conceptual ap-
proaches to determine a proper rate
of return on common equity: “cost”
and “the return necessary to attract
capital” It must be stressed, however,

4. At least one other state, California, had an automatic
adjustment mechanism that has since been abandoned.
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 aver-
age, calls for reassessment of ccm.” (Ghadessi and Zafar
2017)
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that no single one can be considered
the only correct method and that a
proper return on equity can only be
determined by the exercise of regula-
tory 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 ratebase — un-
like 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 formal
models, as well as the more subjective evalu-
ations, benchmark against other US utilities
(and often utilities in the same geographic re-
gion). There are advantages to narrow bench-
marking, 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 nomi-
nal terms), but much less than other costs of
capital. This price stickiness by regulators also
manifests in peculiarities of the rates regula-
tors approve. Rode and Fischbeck (2019) notes
the fact that regulators seem reluctant to set
RoE below a nominal 10%.

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
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range of financial benchmarks (beyond 10-year
Treasuries) and ask more pointed questions
about “what should rates be today if past rela-
tionships held?” and “how much has this RoE
gap incentivized utilities to own more capital?”

Using capMm, 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 f), or the market’s overall
risk premium. None of these 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.
(They use the Dow Jones Utility Average as a
measure of utility asset risk.) An increasing
market risk premium has could explain an in-
creased spread between RoE and riskless Trea-
suries, but the market risk premium has fallen
over time. Appendix figure 8, reproduced from
Rode and Fischbeck (2019), shows the evolu-
tion of asset risk and the market risk premium
over time.

Prior research has highlighted the impor-
tance of macroeconomic changes, and that
these often aren’t fully accounted for 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. Inflation has lower and much more
stable in recent years,

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 securi-
tization (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 different groups of customers or
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who owns the capital.

Finally, we note that a utility’s approved rate
of return or return on equity might differ from
the realized return. In this paper, we focus on
approved values. Other recent work, e.g. Haus-
man (2019), highlights important differences
between approved costs and realized prices
that customers face.

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
ratebase change of $5 million or had a ratebase
change of $3 million authorized (Regulatory
Research Associates 2021). Summary statistics
on these rate cases can be seen in table 1.

We transform this panel of rate case events
into an unbalanced utility-by-month panel, fill-
ing in the rate base and rate of return vari-
ables in between each rate case. There are some
mergers and splits in our sample, but our SNL
Financial (sNL) data provider lists each com-
pany by its present-day (2021) company name,
or the company’s last operating name before
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 util-
ity didn’t exist in the benchmark year, we use
average of utilities that did exist in that state,
weighted by ratebase size.

We match with data on s&p credit ratings,
drawn from sNL’s Companies (Classic) Screener
(2021) and Wharton Research Data Services
(WrpS) Compustat S&P legacy credit ratings
(2019). Most investor-owned utilities are sub-
sidiaries of publicly traded firms. We use the
former data to match as specifically as possible,
first same-firm, then parent-firm, then same-
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ticker. 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 are available from De-
cember 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 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 not changed much over time. The
distribution of ratings is somewhat more com-
pressed in 2021 than in the 1990s. While credit
ratings are imperfect, we would expect rating
agencies to be aware of large changes in risk-
iness.® 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 Federal Reserve Eco-
nomic Data (FRED). These include 1-, 10-, and
30-year treasury yields, the core cp1, 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

5. When multiple different ratings are available, e.g. dif-
ferent ratings for subsidiaries trading under the same
ticker, we take the median rating. We round down in
the case of an even number of ratings, both here and in
figure 2.

6. 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.

7. Board of Governors of the Federal Reserve System
(2021a, 2021b, 2021¢), US Bureau of Labor Statistics
(2021), Moody’s (2021a, 2021b), and Ice Data Indices,
LLC (2021b, 20213, 2021f, 2021d, 2021¢c, 2021g, 2021€).
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Figure 1: Return on Equity and Financial Indicators: Nominal and Real
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Nortes: 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 consumer price index (cp1). Between March 2002 and March 2006
30-year Treasury rates are interpolated from 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).
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Figure 2: Credit ratings have changed little in 35 years
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Norte: 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—9go percentile, and 2.5-97.5
percentile ranges. (Unlike later plots, these are not weighted by ratebase.) Ratings from C to B- are collapsed to save

space.
SourcE: Companies (Classic) Screener (2021) and Compustat S&P legacy credit ratings (2019).
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Table 1: Summary Statistics

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)
Rate Case Duration (mo) 3,713 9.1 (5.1) 8.1(4.3)
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 (838)
Rate Base Approved ($ mn) 1,992 2,122 (2,991) 583 (843)

Nortes: 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.

SouRcE: Regulatory Research Associates (2021) and author calculations.

timeseries shown in figure 1. A couple of fea-
tures jump out, as we mentioned in the intro-
duction. 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 de-
creased over time, but much more slowly than
other indicators. We quantify these observa-
tions in section 5.

We note that there are other distortions or
ad-hoc evaluations in the puc process. Rode
and Fischbeck (2019) note a hesitancy for pucs
to set RoE below a nominal 10% level. We repli-
cate this finding. In addition, we also note a
bias toward round numbers, where regulators
tend to approve RoE values at integers, halves,
quarters, and tenths of percentage points. This
finding is demonstrated in figure 3. We believe
the true, unknown, cost of equity is smoothly
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distributed. 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 exist-
ing ratebase for the average electric utility in
2019 would change by $114 million. (The me-
dian is lower, at $52 million.) Small deviations
have large implications for utility revenues and
customer payments, though we don’t know if
rounding has a systematic bias toward higher
or lower RoE. Of course, RoE values that aren’t
set at round numbers might not be any closer
to the correct RoE. We leave this round num-
ber bias, as well as the above-10% stickiness,
for future research.

77



Figure 3: Return on equity is often approved at round numbers

60
| m
404 T e
vl _ s
= L L
g 04 rr.lr i s ‘ ! F’l 8 Il M “ w ;‘ 1 Mo b ﬁ‘.ﬂ‘r J ORI R fﬁ,_l‘_ .
.‘c_‘) Exact
§40_ fraction
(@]
= —
27 I W | I ES ié)
tiAn | m|
L L L LRLLLL)
0+ ‘(I“.‘ ‘ H {_ AR A ( ‘Jj J 7‘\..‘.|\J0ther

12.5

15.0

Approved return on equity (%)

Colors highlight values of the nominal approved RoE that fall exactly on round numbers. More precisely, 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.

SouRcE: Regulatory Research Associates (2021).

4 EMPIRICAL STRATEGY

4.1 RETURN ON EQUITY GAP

Knowing the return on equity (RoE) gap size is
a challenge, and we take a couple of different
approaches. None are perfect, but collectively,
they shed light on the question. For each of the
strategies we outline below (in sections 4.1.1,
4.1.2, 4.1.3, and 4.1.4) we plot the timeseries of
the RoE gap. These are plotted in figures 4, 5, 6,
and 7. Many of these strategies pick a specific
time period as a benchmark. For all of these,
we use January 1995. For the most part, our
RoE gap results are flat over time (in the case
of cp1) or steadily upward sloping (in the case
of corporate bonds). The choice of baseline
date determines where zero is, so changing the
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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.

In each plot, we present the median of our
RoE gap estimates, weighting by the utility’s
ratebase (in 2019 dollars). Our goal is to show
the median of ratebase 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 dif-
ferent shades of blue, that cover the 40-60
percentile, 30-70 percentile, 20-80 percentile,
10—9o0 percentile, and 2.5-97.5 percentile (all
weighted by ratebase).
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Figure 4: Return on equity gap, benchmarking to Baa-rates 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 10U ratebase. See calculation details in section 4.1.1.

4.1.1 Indexed to Corporate Bonds

We first consider a benchmark index of corpo-
rate bond yields, rated Baa by Moody’s. The
idea here is to ask if the average spread against
the Baa rating hadn’t changed since the base-
line, what would the RoE be today? The results
are plotted in figure 4. Moody’s Baa is approx-
imately equivalent to s&p’s BBB, which is at or
slightly below our most of the utilities in our
data. We use January 1995 as our baseline. Our
findings are qualitatively the same for other
dates, though the magnitude differs.

Making comparisons to debt instruments in
this way, rather than benchmarking to some

8. This index is one of two rating-specific corporate
bonds indexes that’s available for our entire study pe-
riod. The other is Moody’s Aaa.
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economy-wide cost of equity, means the mea-
sure of the RoE gap likely understates the gap.
Rode and Fischbeck (2019) points out that (1)
the market-wide equity risk premium has de-
clined over the period and (2) the same is true
for the utility sector.? Therefore, we would ex-
pect the mean spread against Baa bond yields
to have declined, but instead, the spread has
increased.

To calculate these results we first find the
spread between the approved return on eq-
uity and the Moody’s Baa rate for each util-
ity in each state in each month. We then take
the average at our baseline and simulate what
that spread would be if the overall average

9. To the extent that observed utility stock returns are
endogenous to the approved RoE, point #2 might be
biased (Werth 1980).
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Figure 5: Return on equity gap, using Vermont’s update rule
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Figure 6: Return on equity gap, compared to UK utilities
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Figure 7: Return on equity gap, benchmarking to cp1
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spread hadn’t changed. One advantage of this
approach is that we can still allow utilities to
move around in their relative rankings and
RoE. For example if a particular utility gets
riskier and has correspondingly high RoE, our
measure allows for that change in individual
riskiness.

4.1.2 Indexed to Treasuries

Our next measure uses the RoE update rule re-
cently implemented by the Vermont puc. This
rule is the only one we’re aware of, from any
PUC, that currently does automatic updating.
Define R’ as the baseline RoE, B’ as the base-
line 10-year Treasury bond yield, and B; as the
10-year Treasury bond yield in year t. The up-
date rule says the RoE in year tis then:
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B,- B
Rt:R,+

In the graph, we set the baseline to January
1995. In reality the commission set the base-
line period as December 2018, for their plan
published in June 2019. (Green Mountain Power:
Multi-Year Regulation Plan 2020-2022 2020).
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. (Pre-1995 values are not partic-
ularly meaningful, but we can calculate them
with the same formula.) We plot results in fig-
ure 5.
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4.1.3 International Benchmark

We also consider an international benchmark.
Here we ask, “what if US utilities faced a return
on equity that was the same as return on equity
in the UK?” Unlike the previous cases, we’re
not considering some benchmark year. Instead,
we’re considering the contemporaneous gap
between the US and UK. Of course many things
are different between these countries, and it’s
not fair to say all US utilities should adopt UK
rate making, but we’ve think this benchmark
provides an interesting comparison. Our re-
sults are in figure 6.

4.1.4 Indexed to Inflation

We also consider a calculation where we bench-
mark against core cp1. The mechanics of this
calculation are identical to the Baa comparison
above, where we calculate the gap between ap-
proved RoE and what the RoE would be if the
mean spread against core cpI were unchanged.
In this analysis, we find a small negative gap:
real approved values RoE have declined, but
by less than other costs of capital.

4.2 RATE BASE IMPACTS

Next, we turn to the ratebase the utilities
own. A utility with a positive RoE gap will
have a too-strong incentive to have capital on
their books. In this section, we investigate the
change in ratebase utilities request and receive.
For our purposes, change in ratebase is more
relevant than the total ratebase, as the change
is a flow variable that changes from rate case
to rate case, while the total ratebase is the
partially-depreciated stock of all previous rate-
base changes. We consider both the requested
change and the approved change, though the
approved value is our preferred specification.
We estimate ff from the following:

log(RBI; ) = BROES™ + yX; 10+ A+ €14 (3.1)

where an observation is a utility rate case for
utility i in year-of-sample t. The dependent
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variable, RBI; ;, is the increase in the rate base,
and we take logs. (Cases where the ratebase
shrinks are rare, but do happen. We drop these
cases.) The independent variable of interest,
RoEi"gtap , is the gap between the allowed return
on equity and the true return on equity over
the length of the rate case, where each rate
case has a duration of D years.

t+D

Z RoES{™ (3.2)
t

ROE{%;"P _ ROEiatllowed _ l

: ’ D
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 implemen-
tation, 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 correct return on equity to be
equal to the 10-year Treasury yield, but our
fixed effects account for any constant differ-
ences. Future research will consider a richer
range of gap calculations.

4.2.1 Fixed Effects Specifications

Our goal is to make causal claims about f, so
we are concerned about omitted variables that
are correlated with both the estimated RoE gap
and the change in ratebase. We begin with a
fixed-effects version of the analysis. Our pre-
ferred version includes time fixed effects, A,
at the year-of-sample level and the unit fixed
effects, 0,, are at the utility company and state
level.'® Here, the identifying assumption is that
after controlling for state and year effects, there
are no omitted variables that would be corre-
lated with both our estimate of the RoE gap
and the utility’s change in ratebase. The iden-
tifying variation is the differences in the RoE
gap within the range of rate case decisions

10. Many utilities operate within only on state, but some
span multiple. These company and state fixed effects
are only partially nested.
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Table 2: RoE gap, by different benchmarks

A: Electric Baayield VT rule UK CPI

Gap (%) 2000 0796 021 3.17 0.531
2020 3.26 0.485 2.03 -1.06

Excess payment ($bn) 2000 0.581 0.23 454 0.142
2020 6.54 143 392 -2.61

B: Natural Gas

Gap (%) 2000 0.969 0.142 0.704
2020 3.9 1.15 1.89 -0.421

Excess payment ($bn) 2000 0.0896 0.0183 0.0212
2020 2.14 0.658 0.975 -0.361

NoTE: Gap percentage figures are an unweighted average across utilities. Excess
payments are totals for all 10Us in the US, in billions of 2019 dollars per year, for

the observed ratebase.

For cases where it’s relevant (Baa yield, VT rule, and cp1), the benchmark date
is January 1995. See text for details of each benchmark calculation.

for a given utility, relative to the annual av-
erage across all utilities. These fixed effects
handle some of the most critical threats to
identification, such as macroeconomic trends,
technology-driven shifts in electrical consump-
tion, or static differences in state puc behav-
ior. In columns 1-3 of our results tables (3 and
4), we consider different specifications for our
fixed effects.

In this case the identification hinges on look-
ing at variation in the RoE gap within the range
of rate case decisions for a given utility, relative
to the annual average across all utilities. The
identifying assumption is that after controlling
for state, year, and company effects, there are
no omitted variables that would be correlated
with both our estimate of the RoE gap and the
utility’s change in ratebase. These fixed effects
handle many of the stories one could tell, such
as macroeconomic trends, technological shifts
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in electrical consumption, or static differences
in state puc behavior. However, there are cer-
tainly other avenues for omitted variables bias
to creep in, so next we turn to an instrumental
variables strategy.

Instrumenting with Rate Case
Timing and Duration

4.2.2

To try and further deal with concerns regard-
ing identification, we examine an instrumental
variables approach based on the timing and
duration of rate cases.

Our IV analysis takes the idea that rates
move around in ways that aren’t always easy
for the regulator to anticipate. So for instance
if the allowed return on equity is set in year
o and financial conditions change in year 2
such that the real allowed return on equity in-
creases, then we would expect the utility to
increase their capital investments in ways that
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Table 3: Relationship Between Proposed Rate of Return and

Proposed Rate Base

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
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? 0.24 0.23 0.29 0.29
Wald (1st stage) 50.9
Dep. var. mean 63.69 63.69 63.69 63.69

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

Notes: The dependent variable in the first panel is log of the utility’s pro-

posed rate base increase. Columns 1-3 show varying levels of fixed effects.

Column 4 is the IV discussed in section 4.2. Our preferred specification is

column 4 of table 4. First-stage F-statistic is Kleibergen—-Paap robust Wald

test. All regressions control for an indicator of electricity or natural gas.

are unrelated to other aspects of the capital in-
vestment decision. For this instrument to work,
it needs to be the case that these movements
in bond markets or the like are conditionally
independent of decisions that the utility is mak-
ing, 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.

B-50

5 RESULTS

Beginning with the RoE gap analysis from sec-
tion 4.1, table 2 summarizes the graphs, using
2000 and 2020 as example points in time. The
table highlights the RoE gap and the excess
payment on the existing ratebase. Our results
on the RoE gap can largely be guessed from a
close inspection of figure 1. Approved RoE has
not changed much in real terms (i.e. relative to
core cPI), but the gap has increased between
RoE and various financial benchmarks. Of our
various imperfect estimates of the gap, we be-
lieve the Baa benchmark is the most credible.
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Table 4: Relationship Between Approved Rate of Return and

Approved Rate Base
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
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? 0.21 0.20 0.22 0.22
Wald (1st stage) 69.1
Dep. var. mean 38.63 38.63 38.63 38.63

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

NoTtEs: The dependent variable in the first panel is log of the utility’s ap-

proved rate base increase. Columns 1-3 show varying levels of fixed effects.

Column 4 is the IV discussed in section 4.2. Our preferred specification is

column 4. First-stage F-statistic is Kleibergen—-Paap robust Wald test. All

regressions control for an indicator of electricity or natural gas.

Totalling up the 2020 excess payments gives
us $8.7 billion in the Baa benchmark, or $2.1 bil-
lion in the Vermont benchmark. The UK bench-
mark falls between these, at $4.9 billion.

We also consider how the RoE gap affects
capital ownership. Tables 3 and 4 show our re-
gression results for proposed and approved val-
ues, respectively. Our preferred specification
is column 4, the IV specification, in table 4.
These results find that a 1 percentage point
increase in the approved RoE gap leads to a
5.2% increase in the increase in approved rate
base. These results have a strong first stage
(Kleibergen-Paap F-stat of 69).
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As a caveat, we note that an 10U can in-
crease their capital holdings in two distinct
ways. One option is to reshuffle capital own-
ership, either between subsidiaries or across
firms, so that the 10U ends up with more capi-
tal on its books, but the total amount of capital
is unchanged. The second option is to actually
buy and own more capital, increasing the to-
tal amount of capital that exists in the state’s
utility sector. We do not differentiate between
these two cases. Because we don’t differenti-
ate, we consider excess payments by utility
customers, but we remain agnostic about the
socially optimal level of capital investment.
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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 re-
turn, particularly the return on equity, correct
is challenging, but is a first-order important
task for state pucs.

Our analysis shows that the RoE that utili-
ties are allowed to earn has changed dramati-
cally relative to various financial benchmarks
in the economy. Across relevant benchmarks,
we found that current rates are perhaps 0.5-4
percentage points too high, resulting in $2-8
billion in excess rate collected per year, given
the existing ratebase.

We then turned to the Averch—Johnson ef-
fect, and estimated the additional capital this
RoE gap generates. In our preferred specifica-
tion, we estimate that an additional percentage
point in the RoE gap leads to 5% higher rate
base increases.

We hope that policymakers and regulators
consider these changes and these benchmarks
in future rate making and the role that a
wider variety of metrics benchmarks and ad-
justments can play in utility rate cases. We
close by echoing Rode and Fischbeck (2019)
and the Vermont puc. Just as pucs adopted
fuel adjustment clauses in the 1960s and 1970s,
RoE adjustment clauses are a tool that would
allow rates to automatically adjust to chang-
ing market conditions. It would, of course, be
possible to change the formula from time to
time, but by default, the puc wouldn’t need
to, even as the cost of raising capital changes.
If such a scheme was implemented, it would
be necessary to think hard about the baseline
rate. As we demonstrated, the approved RoE
has grown over time, so the choice of baseline
period is crucial.
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Figure 8: Figures 8 and 9 from Rode and Fischbeck (2019), showing capm f and market risk
premium
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