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Purpose and Caveats

This report provides a broad compilation and assessment of the implications of COVID-19
for electric and natural gas utilities. It reflects an expedited review of many sources of
information, with public health, economic, and industry data changing considerably day
by day. The goal is to make a broad overview of energy industry implications available in
one document, rather than to offer a detailed forecast or opinion. Data sources are
considered reliable but have not been independently validated by Brattle. Doubtless,
some important sources of information have been overlooked.

The pandemic has already had obvious and devastating effects on healthcare,
education, business activity, and employment. Observers including government agencies,
academic institutions, credit rating agencies, and banks are projecting even more acute
impacts in the near term, potentially resulting in lasting damage to the US economy.

Against this backdrop, we summarize recent developments in energy commodity spot and
forward pricing, electricity demand, and financial markets, and we consider select
implications for utilities as and if the pandemic persists in time. A key insight of the
exercise is that, as of the end of March 2020, relative to the depth of impact on the
health system and employment there has only been a dampened or, more likely, lagged
visible effect of COVID-19 on utility industry market conditions, partly owing to the
essentiality of utility service.

However, this lagged effect cannot be counted on to last indefinitely or even far into the
near term. Thus, this report forms only the first installment of a continuous monitoring
program, which we intend to update periodically.

This assessment reflects the perspectives and opinions of the authors and does not necessarily reflect those of The Brattle Group’s clients or other consultants.

Copyright © 2020 The Brattle Group, Inc.
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Agenda

Section 1: Executive Summary

Section 2: COVID-19 Path and Macroeconomic Projections

Section 3: Energy and Financial Sector Impacts
Oil & Gas prices
Electricity loads, prices, and utility revenues
Regulatory reactions
Financial impacts on valuations, interest rates, risk

Section 4: Potential Implications for Specific Utility Issues

Frame of reference: We have treated February 1, 2020, as the beginning of the
significant influence of COVID-19 on the US economy. Energy data has not been
weather-normalized, so we use (where relevant) the average of a few years’ prior
history for comparison.
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High-Level Impacts to the Economy

COVID-19 has quickly led to dramatic changes in the economy and energy markets.
While the impacts of the virus are expected to peak in mid-April, health experts
project the impacts from the virus will persist for many months, until either we
develop widely available treatments or herd immunity proliferates.

Most economists expect very sharp near-term impacts to GDP with recovery
occurring by late 2020/ early 2021. The duration and severity of economic impacts
depend on how long COVID-19 persists, as well as how readily consumers and
businesses can rebound from the current impacts of social distancing.

The pandemic has led to a record rise in unemployment with an estimate of at
least 10% of the workforce currently unemployed; economists estimate a peak
unemployment rate of 15-30%.
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High-Level Impacts to Energy Sectors

OPEC conflicts plus demand reductions have led to a50-80% drop in crude oil prices
(depending on grade) through March; the recent OPEC+ production cut agreement will help to
rebalance the market, but storage limitations could become a significant problem for the next
couple of months.

Natural gas prices have fallen by an average of 20%since early February, likely due more to
seasonal warming than to COVID-19 impacts.

Summer-to-winter natural gas spreads at Henry Hub have doubled due to lower near-term
demand and expected lower associated gas production, creating risks for those hedging gas
prices.

From the beginning of February this year to the end of March, there have been electric load
declines of 3—11% across most of the US, but with a bit less than half of the reduction likely
attributable to COVID-19.

Peak power price forwards for the rest of 2020 have decreased between $2.40-54.50/MWh
from February to April, but this is not distinguishable from normal seasonality and other
causes. brattle.com | 6



High-Level Impacts to Utility Finance

Cost of capital has been affected in several ways, likely increasing due to:
1) Increased spread between utility vs. government bonds (despite lower T-bond rates)
2) Increase in overall volatility
3) Increased utility business risk
4) Possible clientele effects in securities ownership

Demand reductions from social distancing and likely ongoing consumer anxieties will create
revenue shortfalls for most utilities that may not be recovered by existing decoupling.

COVID-19-induced reductions in LMPs and energy demand from the shuttered economy will
undermine revenues for most generation, and could be especially problematic for merchant
baseload (e.g., coal, nuclear, some renewables).

Many states have ambitious targets for distributed energy resource (DER) adoption over the
next few years that are often far above extrapolations of recent past adoption. COVID-19
could make those a lower priority, as well as less economical for a while.

Potential electrification growth (e.g., from EV adoption) may be delayed as a result of
reduced fossil fuel prices and reduced consumer wealth.
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Economy-Wide Drop and Recovery?

Disease Outlook

As of the beginning of April, University of Washington IHME predicts that April 15 will be the peak

day for COVID-19 resource use (ventilators, beds, etc.), but large amounts of resources will be

continually needed and in short supply through the beginning of the summer.
Projected Lifespan of COVID-19 in US

Number of COVID-19 Related Deaths
for States with High Exposure

Peak Day Number of Total
(Number of Deathsona Projected

Deaths) Peak Day Deaths by 8/4
California April 26 119 5,068
lllinois April 20 109 3,386
Maryland April 19 138 2,326
Massachusetts April 17 100 2,381
New York April 10 855 16,261
Virginia April 22 59 1,401
US Total April 16 3,130 81,766

Source: IHME.! See sources slides for more details.
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Economy-Wide Drop and Recovery?
Macroeconomic Outlook

Illustrative Possible Q2 GDP Decline

Strategic impacts on utilities will depend on how by Major Sectors
long the COVID-19 negative economic impact _
. . . . Sector 2019 GDP Assumed Q2 Implied Q2
persists; most economists are projecting a very share Decline GDP Loss
deep drop in Q2 and Q3, then positive growth in Decreasing Sectors
2 Manufacturing 11.0% -50.0% -5.5%
the Iatter half Of 2020' Construction 4.1% -66.0% -2.7%
Retail 5.5% -45.0% -2.5%
- . . . Mining, incl. O&G 1.5% -50.0% -0.7%
In addI'FI(?n to the following projections, S&Pf as of March Finance Jen 10.0% 0.8%
19, anticipates a global recession in 2020, with a 6% Rest of Private Economy 428%  -20.0% 86% T ipeoumos 1
1 1 h USd 1 2 b f * 25% of the -
contraction in the uring Quarter 2 before a recovery ncreasing Sectors | Grroans |
in the second half of the year? IT and comm’n 7.7% +5.0% +04% | package
Health 7.6% +2? 22 | SPENLINQ2.
Fed & Local Governments 12.3% +19.0% ‘ﬁ teT s T

St. Louis Fed expects, as of April 9, to see 30%
unemployment and a 50% reduction in Q2 gross GDP.* Total I -18.0% I

Sources: Various industry analyses, with BEA 2019
GDP Projections GDP share values.

Annual Annual

Q1 Q2 Q3 Q4 Qi1 Q2 Q3 Q4
Average Average

2020 2020 2020 2020 2021 2021 2021 2021

2020 2021
JP Morgan - 03/27 [a] -1.1% -8.4% -6.5% 5.4% -1.2% 7.7% 6.2% 5.5% -5.3% 4.5%
Morgan Stanley Base - 04/03 [b] 0.4% -11.3% -7.6% -4.6% -2.1%  11.8% 7.7% 4.8% -5.5% 5.3%
Morgan Stanley Bull - 04/03  [c] -1.4% 5.2%
Morgan Stanley Bear - 04/03 [d] -10.7%  1.2%
Goldman Sachs - 04/05 [e] -9.0% | -34.0% 19.0% 12.0% 7.5% 6.0% -3.0%
Bank of America - 04/02 [fl -0.3% -9.2% -9.9% -4.3% -0.5% 9.9% 11.0% 4.7% -6.0% 6.1%
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Economy-Wide Drop and Recovery?
Goldman Sachs Detailed View

Goldman Sachs (GS) April 5 report projects a 34% reduction in GDP in Q2, with a recovery beginning in
Q3 2020, but much is in flux and unknown. This outlook is about 13% worse in Q2 than was projected

a week ago.

GS expects the unemployment rate to peak at 15% (compared to maximum unemployment in 2009 at
10.2% and about 24.5% during the Great Depression).*

Decline in US Real GDP Q2 Forecast
(April 5 vs. March 27 Reports)

Services Consumption Effects -6.3%

Manufacturing Effects -3.5%
Construction Effects -3.0%
Second-Round Income Effects -1.0%
Fiscal Response to Virus 0.8%

Source: Goldman Sachs, April 5, 2020.2

Quarter-on-Quarter Change in US Real GDP
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W Services Consumplion Effects” -10
-9% Manufacturing Effects*
Construction Effects™™ - =20
Second-Round Income Effects .30
B Fizcal Response to Vius

40 == Previous Forecast 40
249 —New G5 LIS Forecast
-60 - 50
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2021
* Includes cutbacks o consumpbion calegones requining face-to-face interaction
** Inchudes reduced domestic and foreion demand for goods, supply chain disruptions, and plant shutdowns
*** Includes cutbacks o structures invesiment, homebuilding, and home sakss.
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Oil & Refined Products — Spot prices

$20

OPEC+
Global oil prices have declined ?70 _negotiations
. Brent =7 breakdown 3/9
massively as a result of the 560 N _ opec
+
breakdown of OPEC+ negotiations $50 \4/ announces
H _ _: ' second meeting
in March and COVID-19-induced o \\ choe /
decreased demand. 20 wes A berta} N\ ~~  OPEC+holds
e Crude prices dropped 50-80% since /\\,\ ‘\/ @— second meeting

4/9
the beginning of February?

. . L -7EB% Difference in
0, :
* Historically, a 10% decrease in oil #10 \/’ﬁverage price last

prices has resulted in about a 0.2% 50 week of March 2020
; 6 2/1 2/8 2/15 2/22 2/29 37 3/14 3/21 3/28 4[4 vs. first week of
decrease in US GDP per year. February 2020°
. . . . . . Frequency of West Texas Intermediate (WTI) futures daily price percentage changes (January
Size of daily oil price swings in March 1999 - March 2020) e )
. percent occurence Daily WTI prices clzfﬂge by cia
were tail events, larger than have ever March 6, 2020° 10% Sbout 700 ot e time
i 7 March 13, 2020 -24% March 10, 2020: +10%
occurred in last 20 years March 18, 2020: 24% March 19, 2020 +24%
25%
. . . Daily WTI prices change by
On April 12, OPEC+ finalized an 20% less than 10% about 99%
. 15% et
agreement to cut production by 9.7 o
million bbl/d —which is only about half -
or less of the demand reduction thus W 4 IE— Ll | ,
far. 8 O <-10% 8% 6% 4% 2% 0% +2% +4% +6%  +8% =+10%

Source: S&P Market Intelligence, EIA as of April 9, 2020. brattle.com | 13



OIl Futures

Since the beginning of February, oil futures have dropped for all
future years, but particularly in the near-term.

WTI and Brent curves have dropped on average

20%°
$60.00

e  Prompt month contracts have dropped

approximately 66%, due to production-cut tensions T JRRSTTINS NN SN IUUORY FTELLAAS M

and long term COVID demand reductions //'::—.
* Concerns about available storage capacity are also $50.00 == =

e
suppressing very near-term prices. Daniel Yergin =
. . . $45.00 =

notes this could cause spot oil prices to go to zeroby 3

early summer?® F <1000
International political stability may be affected: #35.00
e According to Aramco, Saudi Arabia has a marginal $30.00

cost around $10/bbl but full-funding breakeven

around $80/bbl! s25.00 |
* Russia’s Finance Ministry says it can survive $25- ’

$30/bbl for several years!? $20.00

. 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
e According to Fed. Reserve Bank of Dallas, US shale

breakeven is around $48-554/bbl 13
February 1 sevnnenmn
March3l —-— -

Oil and gas companies are facing increasing risk
April 10 —

of bankruptcy
e Whiting Petroleum filed for bankruptcy on April 1

due to high debt obligations and low oil prices
Source: S&P Market Intelligence, as of April 9, 2020. brattle.com | 14



Natural Gas Spot Prices —
Demand Regions

Demand-region spot prices for gas have decreased by roughly

20% over the past two months, much less than oil.
This is partly due to warmer temperatures rather than COVID-19 (see next slide).

$5.00 $5.00
$4.50 $4.50
>0 Boston sa.00
$3.50 $3.50
$3.00 $3.00
§ 52.50 0 §i $2.50 Ch Cago
$2.00 b f iy ﬁ\ \! '29/) $2.00 o~ _14%
$1.50 - w‘\,w $1.50 S—— ™ ’\-—-«.—\,
Transco Z6-NY ‘ ‘
$1.00 - _20% $1.00
$0.50 $0.50
$0.00 : $0.00
2/1 2/8 2/15 2/22  2/29 3/7 3/14 321 3/28 2/1 2/8 2/15 2/22 2/29 3/7 3/14 3/21 3/28
$5.00
$4.50
$4.00 . . .
SoCal Difference in average price
2320 last week of March 2020 vs.
< $3.00 ;\\____L S\ -14% <« first week of February 20204
8 5250 A ed _/\’\\
200 PGRE ""’\\/‘f .
o150 \ SoCal experienced the
) -38% largest drop
$1.00
$0.50
$0.00

Source: S&P Market Intelligence, as of April 3, 2020. A 28 2715 2/22 2f29  3/7 314 3/21 328 brattle.com | 15



Weather

Warmer seasonal (and year-on-year) weather across most of the country confounds the
unbundling of COVID-19-driven natural gas and electric price changes.

Heating Degree Days by Census Region?®

Normal Change from
) Week Ending ~ Week Ending ] Changes from
Region States (1981-2010 Week Ending
March 21, 2019 March 21, 2020 N |
are arc Average) March 21, 2019 orma
New England CT, ME, MA, NH, RI, VT 189 168 196 Warmer Warmer [ " R NN NER N R NED N MR = 'i
: Unpacking weather from I
Middle Atlantic  NJ, NY, PA 174 145 181 Warmer
| COVID-19 effects could be |
E.N. Central IL, IN, MI, OH, WI 196 176 190 Warmer Warmer | important for designing new |
| . |
W.N. Central ND, SD, NE, KS, MN, IA, 191 194 189 No Change No Change l cost recovery mechanlsms I
MO | for utilities. |
South Atlantic DE, FL, GA, MD, NC, SC, 115 59 105 _'
VA, DC, WV
E.S. Central KY, TN, MS, AL 122 61 99
W.S. Central OK, AR, TX, LA 78 39 59 Warmer
Mountain MT, ID, WY, NV, UT, CO, 160 162 154 No Change No Change
AZ, NM
United States 145 133 143 Warmer Warmer

Note: Heating Degree Day (HDD) = 65 — average high and low daily temperature
Normal is 1981-2010 average HDDs from NOAA Climate Prediction Center.

brattle.com | 16



Natural Gas Spot Prices
INn Supply Regions

Gas prices in supply-heavy regions (Permian, Alberta, Opal, Marcellus) have not
fallen as much as in demand-centered regions (latter partly due to basis prices
falling — see next slide).

$2.50 $2.50
Henry Hub 9%
$2.00 -9%,
—_——— J\/\—/\.M $2.00 Opal 20%
o0 A- B ""-V-‘/\\—’\ f-& o
51.°
= $1.00 = 0 /\'N-/\\/\ﬂy‘/v
8 5 Alberta -6%
$0.50 $1.00
$0.00
2/1 2/8 2/15 2/22 2/29 34 3/24 3/21 50.50
-50.50
50,00
-$1.00 21 2/8 2/15 2/22 2/29 3/7 3/14 31
$2.50
52
**® " N.E. Marce] . . .
s _12%\ Difference in average price
s150 e last week of March 2020 vs.
g Dominion South %\I first week of February 2020

5100 Point |

o,
*Permian weekly average decreased -17%
67% from $0.88/Dth during the first 50.50
week of February to $0.29/Dth
during the last week of March $0.00 H
2/1 2/8 2/15 2/22 2/29 3/7 3/14 3/21 3/28

Source: S&P Market Intelligence, as of April 3, 2020. brattle.com | 17



Natural Gas — Basis Differentials

Basis differences have fallen significantly in the past two months

— but not distinguishably from a normal springtime effect.
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Natural Gas — Summer/Winter Spreads

The seasonal spread between summer and winter gas prices has doubled

compared to beginning of February, due to expected decrease in associated
gas production along with lower near term demand.

Summer/Winter 2020 Gas
Spreads:

* Feb 1:50.60

e April 3:51.21

But same spread remains
relatively unchanged for
Summer/Winter 2021,
increasing by $0.10

Instability in spreads could
impact hedging risks

Source: S&P Market Intelligence, as of April 3, 2020.

$3.00

$2.50

$2.00

$1.50

$1.00

$0.50

$0.00

February 1 r=::=-:

April 3

May-20

Henry Hub Futures?®

Associated gas accounts |
for 12% of total US gas |
production?’ :

Jan-22
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Impact on Regional Electric Loads

Compared to the average of the past 4 years (for approximate weather normalization)
there has been a 3 to 11% load reduction in the last week of March 2020 perhaps due
to COVID-19 across many of the I1SOs (with the exception of ERCOT, which has
increased but had not begun social distancing until March 31).18

Weekly Average Hourly Load: February March19

Load {GW)

Load {GW)

120 : -
20 : : : . . : i :
-------- TP TPTTTY: YT i 100 Li.eeeese. ? ? ? -
: ; L AL R Mt e e — T e e s, T Difference
15— LTTTTVRNIIOS INPTTYI SUTUUE NUUROS T 80 .1 == inaverage
{ : ' : ; ——— Y PIM i : i : i load f
F i i i ) : : : : : : : oad from
1o NYISO : 5 g g CA . [[—2020
\ 5 5 | g 40 4 Year A 2016-2019 last week of
s ISO-NE @ : = | | .10% g L8 Year Average (20162019) | /' Mmarch 2020
-11% 20 i i Pl % versus 4-yr
0 e e 0 - — -_-_-__ average of
i i i i same time
-5 ; ' ' - i i 20 : -
; : : 30
25 45
20 40 ' [ H H i —
35 SECTIo Eocveevdeenseese
5 5 =30 5 ' i : ; :
i i : = ERCOT
: : : 10 Q32
; 3
: 5 ; o Sis ;
: é : 10 :
= ; s 13%
ool R ST H_ = B B = = B
~ ~
= =) W ~ = ® wh N La) ) uh & ) w uh o
o~ ~ < N o < Q ™ '&T < g « - < g
o~ (o] o o ~ o~ o o

Note: Most demand reductions likely fall in peak hours, which accounts for approximately 50% of hours and the majority of energy prattie.com | 20

consumption, so the impact on peak hours is likely greater than the all-hours estimated decreases above.



Impact on Regional Electric Loads

Electricity Load* in February and March 2020

Relative to Feb Load for Prior 4 Years (2016-2019)*°
March 2020 average hourly load — elative to February Load for Prior 4 Years )

for SiX major ISOS* dr0pp€d 8.7% 265 Average February for Prior 4 Years
compared to February. 260

}
255
* However, 4.9% of this—nearly 250
60%—can be attributed to seasonal & 2% 2020 W
factors observed in prior years i:o l
e The remaining 3.8% could be i I I I
attributable to COVID-19 220

2/1-2/7 2/8-2/14  2/15-2/21 2/22-2/28  3/1-3/7 3/8-3/14 3/15-3/21 3/22-3/28

v o un

* It may be that the full force of
COVID-19 is not yet being felt ) US Percent Reduction in Load Demand?®

' N /7
Our estimates align with a recent . /:,\/\_ A _J \_,/\ A —
- \ /

% Y
study conducted by U. of Chicago |/ 1V SV gy
professor, Steve Cicala, at right: \/ \

*CAISO, MISO, ISO-NE, NYISO, PJM, ERCOT; . \ A
collectively these represented approximately 50% of ' \
total US load in February and March 2019.2%2 ol . . . o , .. . _ N

Source: The New York Times, University of Chicago brattle.com | 21



ISO Comments on COVID-19 Impacts

As of the beginning of April, ISOs have not discussed in detail their COVID-19
impacts or concerns, but to the extent they have shown analysis, their
estimates are similar to ours.

Estimates of Load Reduction due to COVID-1923:24,25,26,27,28

PJM reports an average 8% drop in load experienced compared to 5 year historic average; days

PIM resemble snow days, with later peaks and flatter curves
CAISO Average load decline of 4-5%; lower peaks: morning peak down 6-7%, midday peak down 4-5%,
evening peak down 23%
ERCOT ERCOT estimates 2% load reduction due to COVID-19, stabilizing by last two weeks in March
(despite an estimated 4% increase in load - Bloomberg)
MISO MISO reports 3.8% load decline since March 22
ISO-NE ISO-NE reports 3-5% load reduction in average March load profile
NYISO Bloomberg estimates 7% load decline in week of March 19 compared to BAU
SPP SPP reports a 4%-6% load decline, compared to previous years
. E&E estimates 12% decrease for workweek of March 23 compared to last year; EPRI predicts a
New York City L
general 10-20% reduction in load
EIA predicts 3% decrease in energy sales
-4.7% for commercial sales
U.S. Overall -4.2% for industrial sales

-0.8% for residential sales
EIA and NYT predict renewable power generation will increase (+11%), which is lower than
previous growth estimates
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Impact on Spot Electricity Pricing

Daily LMPs have fallen since February across several 1ISOs, shown
below (not normalized: partly weather, partly COVID-19).

Day Ahead Average Daily LMPs?® [ becline in LVIP from First week !

in February—Last week in March l

$45 $45 T
$40 $40

$35 $35 1
$30 $30

$25 -17% $25

$20 \,—/\ ™ $20

520 Vs A \/*N\N\\/\'\-\ o

510 MISO 510

$5 $5

S0 $0

845 $45

sS40 S40

$35 $35 ‘A“ 15(y
. \NW FEE R 0 vae VE PV i N

$20 _70 $20
o WA 7% 29 CAISO
$10 _/\/ $10
S5 NYISO $5
S0 40
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State Regulations Protecting Customers

The majority of states have mandatory or voluntary suspensions
of utility shutoffs as of the end of March.

Utility Shutoff Regulations in Response to COVID-193°

| Jurisdictions with service termination moratoriums in place Service Termination Moratoriums
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S&P Global Mandatory Voluntary
Market Intelligence
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impactful on lost fixed cost recovery due to volumetric charges — and decoupling may overlook

C&I tends to have more fixed charges, potentially lessening the revenue impacts from reduced
COVID-19 reductions

demand; however, they are not as often decoupled, unlike residential customers

ATV

The biggest load reductions from COVID-19 are likely to be in C&I customers, but
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Financial Impacts — Utility Stock Prices

Altered financial conditions affect utility cost of capital, liquidity, hedging,
perhaps capex programs, and IRP expansion timing or choices.

Perhaps surprisingly, utility stock prices have fallen almost as much as the overall

market since the beginning of March.

o Utilities had a slightly lower decrease (10.9%) versus the S&P 500 (11.0%) from 3/2 to 4/8
* In general, values for all sectors of the economy have moved more in parallel than normally
e May also suggest some investors question utilities’ ability to recover lost revenues

Historical Stock Prices
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Note: S&P Utility Index includes electric, gas, and water utilities.
Source: Bloomberg, data as of April 8, 2020.
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Treasury Yields

Recent treasury yields are at historic lows, with most of the change in March.

= Somewhat steeper yield curve after 3/26 $2.1 trillion congressional authorization
=  Current 10-year yields at 83 basis points well below the 2020 BCEI forecast as of March 10, 2020.

Market Yields for Treasury Bonds

January through March 202032 1/2: BOY/Low
COovID-19
Awareness

2.50%

3/2: Beginning
2.00% 1.88% of COVID-19
Awareness
3/9: Treasury

yield curve
under 1%

1.50%

\ 3/16: Fed cuts
1.00% . interest rates
%/ to 0.25%
0.50%
o v 0.54%

0.57%

Yield

0.00%
1Mo 2Mo 3Mo 6Mo 1Yr 2Yr 3Yr S5Yr 7Yr 10¥r 20Y¥Yr 30Yr

Source: U.S. Treasury Department, as of March 30, 2020. brattle.com | 28



Corporate vs. Fed Bond Credit Spreads

Credit Spread between

Credit spreads between 20- -
20 Year Treasury & Utility BBB Bonds

year treasury and utility BBB

bonds have increased 67%, 6
from 160 to 270 bps, since
beginning of March: >
* Relatively flat spreads in January

and February 2020 4
* Widening spread driven by both & 20 Year

the decrease in treasury billsand & 3 Treasury Yields

a significant mid-March increase E

in BBB bond yields Q>
* Due to higher spreads, some

utilities have foregone planned 1 Yield Spread

debt issuances, though NEE,

Dominion, and others have 0 : :

issued recently. 1/2 1/9 1/16 1/23 1/30 2/6 2/13 2/202/27 3/5 3/12 3/19 3/26
On April 2, S&P Global Ratings Treasury Bonds Spread
downgraded the OUthOk for 10 Year 20Year 30 Year 10 Year 20Year 30 Year 10 Year 20Year 30 Year

. he e January Average 1.8% 2.1% 2.2% 2.9% 3.7% 3.7% 1.1% 1.6% 1.4%

North American utilities from February Average  1.5%  1.8%  2.0% 27%  35%  3.5% 12%  1.7%  1.5%
“stable” to llnegative" due to March Average 0.9% 1.3% 1.5% 3.0% 4.0% 4.0% 2.1% 2.7% 2.5%
COVID-19 risk.33 % Difference -50.5% -39.2% -34.3% 32%  7.9%  9.0% 86.6% 67.0% 75.3%
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Market Volatility

Volatility in the market has increased since the beginning of March, reaching

a VIX all-time high of 82.69 on March 16.
e Cost of capital may be correlated with VIX
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VIX Index Average 254 14.9 35.1 22.7 14.9 57.8
Utilities as % of S&P 500 6.8% 6.4% 6.2% 6.2% 5.5% 5.5%

Source: Bloomberg, data as of 3/31/2020.
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Market Trends

Implied expected market returns have been rising steadily since the beginning
of 2020, indicating an increase in the MRP.

The growth in MRP outweighs the decrease in the (10-year) risk-free rate, which has been cut in
half since the beginning of 2020.

Bloomberg’s most likely underestimates increased cost of equity as it only considers dividend
paying stocks; Barclays estimates increased market cost of equity by 100-400+ bps to about 13%.34
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Note: Market return estimated by Bloomberg with a forward-looking Dividend Discount Model

Risk-free rate is based on 10-year U.S. Treasury yield.
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Utility Cost of Capital & Risk
Management

Cost of capital has been affected in several ways:
1)  Shiftin term structure of gov’t bonds 2) Increase in overall volatility
3) Increased utility business risk 4) Possible clientele effects in securities ownership

Term structure: Compared to two months ago, the near term (1-yr T-bond) risk-free rate is down about 125 basis

points, while the 20-yr is down about 100 basis points.

But is this sustainable as the new normal, or is it a transitional anomaly?

0 Many economists forecasting only a recession for Q2 and Q3, with relatively rapid growth thereafter

O Bluechip economist’s early March forecast is for a term structure more like 2 months ago for 2021, and they forecast growth in 10 yr.
treasury yields from 2022 to 2026

Market price of risk (MRP, etc.): VIXis way up, as are spreads between corporate bonds and Treasuries, and

correlation of all sectors has increased — consistent with Bloomberg’s DCF estimates of rising MRP

0 DCF measures of MRP correlated with VIX; currently getting MRP around 9.0%, vs. 7.0% only 6 months ago

0 Utility short term betas perhaps higher (bigger value share of market, increased cross-asset correlations, increased risk of non-
payment due to broader economic conditions)?

0 ATWACC should be up from combined debt and equity premiums

Utility business risk: Sales more macro-sensitive than in the past, potentially increasing betas; hedging of assets
and energy procurement more difficult with unstable volatility

Clientele for utility stocks: Possibly a shift towards high dividend, required-services stocks like utilities (lowering

their required return)
0 Dueto low returns on fixed income securities and some degree of recession resilience
O But so far, no strong evidence of a shift favoring utilities (except for higher P/E relative to market since end of 2018) brattle.com | 33



Decoupling Limitations

Demand reductions from distancing economy and continuing anxieties (until
most tested and/or a vaccine) will create revenue shortfalls for most utilities.

Can decoupling mitigate the impacts?

Not every utility has decoupling, and sometimes where it is in place, it is partial (e.g., weather only):

0 As of March 2020, 44% of electric utilities and 54% of gas utilities have some degree of decoupling or similar lost
revenue mechanism?3>

O There are often caps on how completely or rapidly utilities can recover lost revenues through rates

0 Utilities may want to establish COVID-19 demand and revenue loss model and mechanism for additional capital
recovery

Decoupling is usually limited to deferred recovery from the same customer class that caused the

variance

0 Thus utilities cannot pass C&I shortfalls on to residential customers, or vice versa

0 If recession is deep and customer classes are slow to recover economically, the normal balancing account
amortization may be too onerous

0 May need to amortize balances more slowly than they were accrued, e.g., a few months’ shortfall spread over a
few years of recovery

But, reduced overall customer usage (lower bills) and reduced upstream costs (lower charges for
fuel, market electricity) will offset some of the burden of recovering fixed costs.
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Baseload Generation Viability

COVID-19 induced reductions in LMPs and energy demand from shuttered
economy will undermine revenues for most generation — especially
problematic for merchant baseload (coal, nuclear, some renewables)

Market energy prices falling a few $/MWh could cut inframarginal rents for some plants in

half or to nearly zero.

O A coal plant operating with a $25/MWh variable cost in a $35/MWh all-hours market loses 10% of
fixed cost recovery per S1/MWh market price

0 Potential lack of storage for natural gas could create a more rapid drop in that fuel price, further
driving down LMPs

Highly uncertain longer term effects matter more than short term (unless plants barely

viable for next few months).

O But could see slow recovery and new habits in consumers (like happened after 2008) with less
propensity to spend and travel

0 Could reduce peak capacity needs, hence capacity prices in ISO markets

Public policy enthusiasm for ZECs and other support mechanisms — may be on hold for a
bit, due to state fiscal concerns?
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GWh

Generation Impacts

EIA projects COVID-19 impacts on electricity will cause a 4.9 GW
delay or cancellation of previously planned capacity expansions

through September 2020.3¢
Generation by Fuel Type (GWh)37,38,39,40,41
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DERs and Electrification

Many states have ambitious targets for DER adoption over the next few years
that are far above extrapolations of recent past adoption. COVID-19 will
probably make those a lower priority and less economical for a while.

NYT and EIA still show net growth in renewables in 2020, but slower than was
projected previously this year?6-27

0 COVID-19 disruptions to state legislative processes (24 states have reduced or shutdown their legislatures for the
virus) may push back renewable energy goals and subsidies, though those could in some instances become more
favored as impetus for new jobs?*?

0 Low fossil fuel costs make DER savings smaller or less plausible

0 Environmental concerns less of a priority than health infrastructure and personal or community economic
rebuilding for consumers?

0 Consumers more risk averse about capital intensive outlays and long term commitments (for years to come)?

0 Tolerance for utility (or personal) investments with mostly social net benefits (rather than direct savings) may go
down.

O But, tax breaks could be directed at renewable energy resources as a source of increased employment

0 And climate change is weakly associated with greater risk of pandemics (mostly from tropical diseases spreading
to temperate areas).
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S/gallon

Gasoline Prices: Possible Effects on EVs?

As of the end of March, wholesale gasoline has fallen from about $1.50/gallon

to about $.50, but retail gasoline prices have not changed as much.

e On average, US EV owners incur $485 in fuel costs compared to $1,117 spent for fueling ICE
vehicles, a comparative price advantage that could be lessened with declining gasoline prices.*3

e Traffic volumes are down approximately 41% nationwide and 35-62% in major US cities.* 4>

Wholesale Oil Products Retail US Gasoline®®
$2.00 $3.50
Heating Oil Premium
$1.75 — »3.00 — -14%
/\
$1.50 \/—/—ﬁf'\ $2.50 o
Gasoline -37%
$1.25 ° c ——
(Wholesale) A Differencein S **%° Regular o~
51.00 \/" average price 2 6150 -20%
$0.75 \\\ -66% last week of '
$0.50 \// vs. first week
$0.25 \ of February $0.50
2020
$0.00 $0.00
2/1 2/8 2/15  2/22 2/29 3/7 3/14 3/21 3/28 2/1 2/8 2/15 2/22 2/29 3/7 3/14 3/21 3/28
Source: S&P Market Intelligence, as of April 3, 2020. Source: EIA, as of April 3, 2020

A bigger cause of reduced EV adoption may be consumers’ reduced
wealth from exhausting their savings during shutdown. brattle.com | 38



Concluding Remarks

This overview has been meant to provide empirical context
for understanding how the COVID-19 pandemic is and may
continue to affect the energy industries. We do not offer it
for forecasting purposes. We will update it periodically and
post the refreshed versions to our website, along with
sending notifications to any interested parties who have
found it useful and would like to follow it over time. We
would also be happy to arrange video conversations with
parties or groups who would like a deeper discussion and
comparison with their own perceptions of the energy
market outlook.
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