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Never let yourself be diverted, either
by what you wish to believe, or by
what you think could have beneficial
social effects if it were believed.

-- Bertrand Russell
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Negative partisanship is cultivated & sustained by the propaganda machine

First national wire service (AP) formed Fox News Channel & MSNBC Founded

i 0
First national radio network (NBC) founded _?5/6 of U.S. h?USEhDIdS have
internet service

) Federal Communications Act establishes 90% of
Daily newspaper FCC: 60% of US households own radios Armerican
subscriptions=.94
per household First nightly television households

news broadcast (NBC) CNN Founded have Fox
News
90% of American Channel

households own a TV

v S
S5 & S e 9 $
7 9 2 P P

Townhall founded (1995)
Newsmax founded(1998)

. - Infowars founded (1999) zr:ig::]e{fégig;‘lews
Figure 5.1: Old and New Media




Growing shares of both Republicans and Democrats
say members of the other party are more immoral,
dishonest, closed-minded than other Americans

% who say members of the other party are a lot/somewhat more

compared to other Americans

== Republicans say Democrats are more ...
== Democrats say Republicans are more ...

Closed-minded

83

70 % 69
52

Unintelligent

52

5%
33

32

16  '19  '22

e- Survey of U.S. adults conducted June 27-July 4. 2022

PEW RESEARCH CENTER

Dishonest

72
64
45

42

Lazy

62
46 Ot

O 26
18

'16 '19 '22

Immoral

12
/ o
47 /
35

Say four or more
of these traits
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Negative, Affective Partisanship
(a/k/a “partisan tribalism?)

National Election Study Data
Feeling Thermometer Scores (0-100)

1978 2022

Avg. score for members
of the opposing party

GOP
DEM

~45 16
~45 20

% respondendts assigning
score of “0” to members
of the opposing party

GOP
DEM

<10%
<10%

48%
39%




Members of Congress have remained
hyper-responsive to voters (and the
risk of losing elections).

But...

1-voters have changed ...
* |deological polarization
* Affective, negative partisanship

2-politicians must respond to a different
set of voters today because most seats
are safe.

105th Congress Map and District List (1997)

The 1997 Cook PVI scores were calculated using 1992 and 1996 presidential election results.

CPR Race Rating:
M sSolid D MLikelyD LeanD M Toss Uy



Do your opinion leaders wind you

Remark (Tone)

up?

#
followers

“This is sociopath speak” Former Treasury Sec’y 1.5M
Larry Summers
“sociopath economist” Economist William 223K
Nordhaus
. . Oil companies advertising
These craven psychopaths ... their CCS work 65K
1. “mass murders” 1. Fossil fuel executives 91K
2. “theysubconsciously despise their grandchildren” 2. “rich Boomers”
e . - . 1. CNN
1. Protecting “business-as-usual interests who are . . . willing to commit .
. 2. Media outlets that
genocide for money.” didn’t feature ARG
2. “aform of authoritarian disinformation that aids and abets genocide” report 75K
3. “thevoice of genocide for money.” “FUCK YOU, you sociopathic murderer” 3 Shzll oil
4. “literally murderers erasing evidence of their crimes” ' .
4. Republicans

Broad brush attribution errors # Followers

“Not a single Republican wants to help a single person,” 675K
Republicans are going to be maximum assholes at every juncture 223K
The white men in charge of addressing climate change, who still think it’s 2005, really need to 65K

fucking go!”
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Politicians want to
minimize the risk
of losing elections

Major regulatory
statutes are
created during
“republican
moments”-i.e.
when public
concern meets a
receptive partisan
environment in
Congress.

Legislation During the Three Major Regulatory Eras

Populist Era
Interstate Commerce Act (1887)

Sherman Antitrust Act (1890)
Erdman Act (1898)

Progressive Era
Elkins Act (1903)
Hepburn Act (1906)*
Pure Food & Drug Act (1906)
Federal Reserve Act (1913)
Clayton Act (1914)
Federal Trade Commuission Act
(1914)
Keating-Owen Child Labor Act
(1916)

New Deal
Emergency Banking Relief Act
(1933)

Emergency Conservation Work
Act (1933)
Emergency Relief Act (1933)
Agricultural Adjustment Act
(1933)

Tennessee Valley Authority Act
(1933)*

Securities Act (1933)
Banking Act (1933)
National Industrial Recovery
Act (1933)*
Securities Act (1934)
Communications Act (1934)
National Housing Act (1934)
Soil Conservation Act (1935)
Federal Power Act (1935)*
Public Utility Holding Company
Act (1935)*

National Labor Relations Act
(1935)

Social Security Act (1935)
Rural Electrification Act
(1936)*
Robinson-Patman Act (1936)
Bankhead-Jones Act (1937)
Bomneville Project Act (1937)*
U.S. Housing Act (1937)
Civil Aeronautics Act (1938)
Natural Gas Act (1938)*
Fair Labor Standards Act (1938)

Environmental “Decade”
National Environmental Policy
Act (1969)*

Clean Aiwr Act (1970)*
Occupational Safety and Health
Act (1970)

Clean Water Act (1972)*
Endangered species Act (1973)
Resource Conservation and
Recovery Act (1976)*
Clean Water Act Amendments
(1977)*

Public Uulity Regulatory Policy
Act (1978)*
Comprehensive Environmental
Response, Compensation and
Liability Act (1980)
Clean Air Act Amendments

(1990)*

*Denotes legislation imposing significant
regulatory constraints directly on the energy
sector.
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Be curious, not judgmental. -- Ted Lasso
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What is behind Kamala
Harris’ “silence” on
climate and “flip flop”
on fracking?
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Top Oil Producing States

SOURCE; Forbes, 12123

Toss-up | Lean D Lean R

Texas 28, 34

New Mexico 2

Morth Dakota

Colorado A 3

Oklahoma

Alaska 1

California 13, 42,

27, 41 47 45
Wyoming

Utah

Louisiana

Ohio 9, 1]

|

institute

om‘.-rmate ‘Green Daily

West Virginia

Ilinois 17

Pannsylvania 7,8 17 10

Sloomberg

connecting earth, science, and people
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Kate Aronoff / August 22, 2024

The Climate Message Harris Should

Embrace: Fossil Fuels Are a Scam

The 2024 DNC: All Vibes,
Little Substance

BY
RYAN ZICKGRAF

JACOBIN

The DNC revealed a Democratic Party
still in love with the Obamas. The fantasy

‘They aren’t going to accept empty
promises’: progressives back Harris with

cautious enthusiasm

Joan E Greve Th

: : Guaredian
in Chicago

Climate goals and Gaza ceasefire top the list of expectations
for millions of young and progressive voters

QO 916

Q 51 12 155

IB Amy Westervelt @amywestervelt - Dec 29, 2021

\ You don’t get the climate crisis without racial capitalism and you don’t solve
for the climate crisis without addressing racial capitalism (and yes | already
know that most/all the white guys over 50 disagree)

1 N T,










ACID RAIN
LEGISLATION VS. GHG
LEGISLATION



National Acid Precipitation
Program created. — 1976
Sen. Moynihan introduces first
/ acid rain control legislation.
g‘ggg; C;::IZ i‘g‘:"d Rain’ Growing /'1 979 — Pres. Carter message to
Congress emphasizes need for
Ehe New Nork Times acid rain controls.
Utilities and coal industry 41983 <« Congreg.s cqnsiders 12 .different
lobby against acid rain control / acid rain control bills.
bills, and question the science : :
T P ey Pres. Bush signs into law the
Clean Air Act Amendments of
— 1990, which includes an acid rain
~1 990 control program.




Partisan
environmentin
Congress &
Climate Science,
1990-now

“likely”

“very likely”

“extremely likely”

“unequivocal”

IPCC
Assessment

Report (conf.
level - human

AR3(> 66%)

AR4(> 90%)

ARS5(> 95%)

1990

1995
1996

2000

2001
2002

2004

2007
2008

2012

2014
2016

2020
2023

NES-% Americans | Partisan overlap (# of
satisfied with “the members) in the
way democracy House of
works in the Representatives (D/R)
United States”

6/14 | 1990 - passage of acid rain

4/1 program
27.5% 3/5
31.7% 2/3
2/2
39.4% 0[0.19]
0
23.4% 010191 ™ 5005-07— bipartisan
0[0.14] | climate bills introduced
23.2% 0[0.14]
. 2009 - House passes
11.1% 0[0.18] Waxman-Markey; fails
0[0.18] in Senate
9.7% 0[0.18]
8.7% 0[0.23]

2021 - Failure of Build
0[0.39] Back Better



Partisan
environment in
Congress &
Climate Science,
1990-now

“likely”

“very likely”

“extremely likely”

“unequivocal”

IPCC
Assessment

Report (conf.
level - human

AR3(> 66%)

AR4(> 90%)

ARS5(> 95%)

1990

1995
1996

2000

2001
2002

2004

2007
2008

2012

2014
2016

2020
2023

NES-% Americans
satisfied with “the
way democracy
works in the
United States”

27.5%
31.7%

39.4%
23.4%

23.2%
11.1%

9.7%
8.7%

Partisan overlap (# of
members) in the
House of
Representatives (D/R)

0[0.19]
0[0.19]

0[0.14]
0[0.14]

0[0.18]

0[0.18]
0[0.18]

0[0.23]
0[0.39]



The science of global warming is simple @@
GHGs trap more heat in the atmosphere

WARMER MEAN TEMPS WARMER OCEANS

Ocean expansion
causes sea levelrise

Air holds more moisture

Higher Wet More severe Coastal flooding,
Bulb Temps rain events erosion, storm surges
v
More intense drought events; more Intensify

intense wildfires hurricanes




The science of global warming is simple &3
GHGs trap more heat in the atmosphere

Warming oceans expand,
raising sea levels &
strengthening hurricanes

The US is relocating an entire town
because of climate change. And this
is just the beginning

TANGIEI{, THE SINKING ISLANDAN THE

CHESAPEAKE

Higher temperatures exacerbate drought

Warmer atmosphere holds more moisture,
increasing wet bulb temperatures &

Intensify rain events

MARYLAND

Sea level rise: Saltwater intrusion
laying waste to Delmarva farms

A Wrenching Choice ‘
% A] k T s ] Jeremy Cox Bay Journal News Service
for Alaska Towns in the |- 29, 2019 | Updated 11:36 p.m. ET March 29, 2019

Path of Climate Change

1 More Insurance Companies Are
Leaving California

Home and auto insurance coverage is getting harder to come by in California and

Climate warming increases extreme daily wildfire

growth risk in California m_

Climate Change Is Raising Texas’
Already High Wildfire Risks

Florida is undergoing an insurance crisis
Southern US Reaches Dangerous "Wet Bulb
Temperature". Here's What That Means

How Can FEMA and Flood Insurance Keep Up with Rising Flood BARK)N’S

Risks?

Posted on December 01, 2021

FINANCIALS

Mortgage Lenders Face Climate Risk.
Why It Might Be Worse Than Insurers.




source
2,000 (percentage of

2020 total)
natural gas (40%
1,500 ural gas (40%)
1,000 renewables (21%)
nuclear (20%)
coal (19%)
500
0 | | | | . other (<1%) -
1950 1960 1970 1980 1990 2000 2010 2020 el



ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 60

[EPA-HQ-OAR-2023-0072; FRL-8536-02—
OAR]

RIN 2060-AV09

New Source Performance Standards
for Greenhouse Gas Emissions From
MNew, Modified, and Reconstructed
Fossil Fuel-Fired Electric Generating
Units; Emission Guidelines for
Greenhouse Gas Emissions From
Existing Fossil Fuel-Fired Electric
Generating Units; and Repeal of the
Affordable Clean Energy Rule

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Proposed rule.

EPA

How vulnerable is any power sector GHG
rule to future GOP control of the White
House? To weakening by states?

GUIDELINES

A 4

The EPA has promulgated emission
guidelines on the basis that the existing
sources can achieve the degree of
emission limitation described therein,
even though under the RULOF
provision of CAA section 111(d)(1), the
State retaing discretion to apply
standards of performance to individual
sources that are more or less stringent,
which indicates thal Congress
recognized that the EPA may
promulgate emission guidelines that are
consistent with CAA section 111(d)
even though certain individual sources
may not be able to achieve the degree
ol emission limitation identified therein
by applying the controls that the EPA
determined to be the BSER. Note further

Power
Plants

States

“the degree of emission
limitation achievable
through the application of
the best system of emission
reduction ... taking into
account the cost ...the
Administrator determines
has been adequately
demonstrated.”




a/k/a “guidelines” a/k/a, for which

CAA Sec. 111 ... there is no NAAQS

(d) Standards of performance for existing sources; remaining/useful life of source
(1) The Administrator shall prescribe [regulations which shall establish a procedure| similar to that
provided by section 7410 of this title under which each State shall submi the Administrator a plan
which
(A) establishes standards of performance for any existing source for any air pollutant
() for which [air qua The EPA has promulgated emissionJhich is not included on a list published

under section 740 suidelines on the basis that the existing |irce category which is regulated under
sources can achieve the degree of - -

__SeCtlon_ 7412 of thif emission limilation described therein, _ o
I1) 10 wnich a Stan even though under the puia apply It sucn existing source were a
to which a stand hough under the RULOR Id apply if such exist
new source, and provision of CAA section 111(d)(1), the
, .| Slate retains discretion to apply :
(B) provides fqr _the M standards of performance to individual standards qf performance. Regulations
of the Administratol sources that are more or less stringent, |[the State in applying a standard of
performance to any| which indicates that Congress Eed under this paragraph to take into
e

: . recognized that the EPA may _ .
consideration, amon promulgate emission guidelines that are of the existing source to which such

standard applies. consistent with CAA section 111(d)
even though certain individual sources
may not be able to achieve the degree NOPR: “RULOF”
ol emission limitation identified therein
by applying the controls that the EPA
determined to be the BSER. Note further




Why National Legislation is Needed
Power Plant Rule: Hypothetical

Judicial Review
* Pr[CCS and H co-firing are BSER]
* Pr[112 carve out inapplicable]
* Pr[ruleis notreversed using MQD]
* Pr[RULOF or other red state noncompliance
doesn’t swallow rule]
Political risk
* Pr[rule notrepealed by GOP president]
* Pr[rule notrepealed by Congress]

Cumulative probability =36%

.80
.90
.80

.95

.70
.95



POLARIZATION &
REPUBLICAN
MOMENTS



Condition #1:
Massive Party
Dominance
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Legislation During the Three Major Regulatory Eras

Populist Era
Interstate Commerce Act (1887)

Sherman Antitrust Act (1890)
Erdman Act (1898)

Progressive Era
Elkins Act (1903)
Hepburn Act (1906)*

~FPureFood & Diug Act (1906).

Federal Reserve Act (1913)
Clayton Act (1914)
Federal Trade Commuission Act
(1914)
Keating-Owen Child Labor Act
(1916)

126 seats in the House.

Periods of unified government (one party
control of Congress and the presidency)
with large voting margins in Congress.

The smallest Democrat margins during the
New Deal were 23 seats in the Senate and

New Deal
Emergency Banking Relief Act
(1933)

Emergency Conservation Work
Act (1933)
Emergency Relief Act (1933)
Agricultural Adjustment Act
(1933)

Tennessee Valley Authority Act
(1933)*

Securities Act (1933)
Banking Act (1933)
National Industrial Recovery
Act (1933)*
Securities Act (1934)
Communications Act (1934)
National Housing Act (1934)
Soil Conservation Act (1935)
Federal Power Act (1935)*
Public Utility Holding Company
Act (1935)*

National Labor Relations Act
(1935)

Social Security Act (1935)
Rural Electrification Act
(1936)*
Robinson-Patman Act (1936)
Bankhead-Jones Act (1937)
Bommneville Project Act (1937)*
U.S. Housing Act (1937)
Civil Aeronautics Act (1938)
Natural Gas Act (1938)*

8) ,

S IS I IS IS DI DG DEE DN BN DN DG DG BEN DN DGE DEE BN BEm Dam Iam I s e e

/

Environmental “Decade”

National Environmental Policy
Act (1969)*

Clean Air Act (1970)*
Occupational Safety and Health
Act (1970)

Clean Water Act (1972)*
Endangered species Act (1973)
Resource Conservation and
Recovery Act (1976)*
Clean Water Act Amendments
(1977)*

Public Utility Regulatory Policy
Act (1978)*
Comprehensive Environmental
Response, Compensation and
Liability Act (1980)
Clean Air Act Amendments

(1990)*

*Denotes legislation imposing significant
regulatory constraints directly on the energy

sector.



[ ] L] o
Condition #2: Legislation During the Three Major Regulatory Eras
Issue | - ______ - R
~
'/ Populist Era \ New Deal ¢ Environmental “Decade”
it | Interstate Commerce Act (1887) | Emergency Banking Relief Act National Environmental Policy |
C o m p et It I O n I Sherman Antitrust Act (1890) | (1933) ! Act (1969)* I
Erdman Act (1898) I Emergency Conservation Work Clean Air Act (1970)*
an d I d eo logy : I Act (1933) I Occupational Safety and Health :
Progressive Era I Emergency Relief Act (1933) I Act (1970)
(te m p ora ry I Elkins Act (1903) : Agricultural Adjustment Act I Clean Water Act (1972)* I
) I\ Hepburn Act (1906)* ] (1933) I Endangered species Act (1973) :
Pure Food & Drug Act (1906), Tennessee Valley Authority Act I Resource Conservation and
fragme nte d = Federal Reserve Act (1913) (1933)* [ Recovery Act (1976)* |
. . - Clayton Act (1914) Securities Act (1933) | Clean Water Act Amendments |
b | p a rtl Sans h | p) Federal Trade Commission Act Banking Act (1933) (1977)* I
(1914) National Industrial Recovery I Ppublic Utility Regulatory Policy :
Keating-Owen Child Labor Act Act (1933)* l Act (1978)* i
(1916) Securities Act (1934) | Comprehensive Environmental
Communications Act (1934) | Response, Compensation and I
National Housing Act (1934) I Liability Act (1980) !
. L. Soil Conservation Act (1935) \ Clean Air Act Amendments  /
Partisan competition for the mantle of Federal Power Act (1935)* N (1990)* _
“« T d« . 1” Public Utlity Holding Company T sTsT==
prOgreSS|Ve an environmenta Act (1935)*
leadershi P (e me rgl ng issu eS) National La(blc;‘%%elanons Act

Social Security Act (1935)
Rural Electrification Act
OR (1936)*
Robinson-Patman Act (1936)
Bankhead-Jones Act (1937)

Periods of relatively low levels of cross-party Bonneville Project Act (1937)*
. . . U.S. Housing Act (1937)
ideological disagreement on regulatory Civil Aeronautics Act (1938)

Natural Gas Act (1938)* Denotes legislation imposing significant

ISsues Fair Labor Standards Act (1938) regulatory constraints directly on the energy
sector.




Parties > Parties Overview

Figure source: Voteview.com

Congress at a Glance: Major Party Ideology
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Parties > Parties Overview

Figure source: Voteview.com

Congress at a Glance: Major Party Ideology
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Figure ZZ: Wealth Inequality, United States, 1914-Present

Share of total (%)
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The New Deal

1940 1960

Wealthiest 1%

1980 2000

DATA SOURCE: World Inequality Database



MEDIA, BIASES & PARTISAN
TRIBALISM



AU YEENS O Alfred Marshall’s Principles of Economics (1890) signaled a
pOl't'Ca.l more scientific (mathematical) approach and to economics
economic and separation of the social sciences into distinct disciplines
philosophy, from
Aristotle’s Friedrich Hayek’s Road to Serfdom (1944); Milton Friedman
Folies (A New York Times Op-Ed (1970)
BCE) to Adam :
Smith’s Wealth
of Nations
(1743) and Karl Herbert Simon introduceds the idea of “satisficing” (1955);
Marx’s Das Kahneman & Tversky’s Choice Value and Frames (1984);
Kapital (1867). Thomas Picketty’s Capital in the 215t Century (2013)
The era of Behavioralism and resurgence
political of political economy
economy

—
Era of scientific economics ——————

/ /

| o |
BCE 1743 1867 1890 1944 1955 1970 1984 2013



Gathering news in 1974

YOU



Specialty journalists Gatherl ng neWS tOday
with ideologically Volume / Curation

narrower audiences

“Advocacy”
journalism

Blogs & Vlogs

Podcasts

New releases

Social media posts

Bots &
Disinformation




['m not thinking the way I used to think. I can feel it most strongly when I’'m reading.
Immersing myself in a book or a lengthy article used to be easy. My mind would get
caught up in the narrative or the turns of the argument, and 1’d spend hours
strolling through long stretches of prose. That'’s rarely the case anymore. Now my
concentration often starts to drift after two or three pages. | get fidgety, lose the
thread, begin looking for something else to do.

Nicholas Carr (2008)

TL;DR FOMO

lt's not me, it's you.

o e Lack ofin-person exposure to different points of view
Ideological P i P

* Reasonableness = dominant belief in my filter bubble
Bu nke I'S * Policy adversaries must be ignorant or malicious




4 Pillars of the COP28 ‘Action Agenda’ - (1) fast tracking a just and orderly
energy transition; (2) fixing climate finance to make it more available,
affordable, and accessible; (3) focusing on people, nature, lives and

livelihoods; and (4) fostering full inclusivity in climate action.

COP28 climate conference is not just the Super Bowl of
virtue signaling. It's doing real damage

COP28, the annual UN climate conference, is underway. And, once again, the Biden White House is making costly climate
promises

Y%MSNBC
COP28's alarming conflict of interest

How the world’s most important climate summit was seemingly infiltrated by Big Oil.




SCIENCE

Carbon Tax, Beloved Policy to Fix
What Economics Climate Change, Is Dead at 47

ls an d I sShn ’t [t reshaped how the world thought about climate change. But its prized

trait—bloodless economic efficiency—won it few friends on the right

orleft The Atlantic

By Robinson Meyer JULY 20, 2021

= % H#MMT #MoralMoneyTime @samvega - Oct 26, 2019
| Replying to @DoctorVive
As demonstrated by the Nordhaus 'Nobel' and Tol's publication, peer

review for climate economics is dead.

e Paul M. @ArizonaPaul - Jul 29, 2021

Keynesian economics is dead. Stimulus is a waste if you're not the country
of manufacture. Killing American industry under a phony climate crisis

and passing out crumbs so people can buy overpriced, Chinese garbage

o Carty @carty777 - Jun 6 from walmart does nothing for this country or her people.
Replying to @murphymike and @YouTube
What a load of rubbish. Somebody should tell this guy that neo classical

economics is dead and that there is a little thing called climate change he
should maybe have a look at.




CAPTURE / BUSINESS
DOMINANCE



ENERGY
TRANSITION
TRADEOFFS

Reliability

“security” / “resilience” / “access” (to energy)

Affordability Environmental Performance

for whom? access to capital? carbon emissions/ other impacts / distribution



Congress

Coastal / Economic/
Intellectual / . Industrial
Urban Elites Executive Branch Elites

Agencies

This view sees voters mostly
as victims, rendered
powerless by the influence of
elites



MISC.



1935? 1955? 1975? 1995? 2015?
E M| S S I O N S
CRUDE OIL N PIPELINE - REFINING
PRODUCER COMPANY COMPANY

: l 1 ' |
Motor T Power Chemicals, L4 :

Vehicle Irline Prod’ Plastics, Steel Mfg Al

Oowners X - Materials Buildings
E MI S S I O N S




I_C@: Il LAZARD'S LEVELIZED COS3T OF ENERGY ANALYSIS—WERSION 17.0

Levelized Cost of Energy Comparison—Version 17.0

Selected renewable energy generation technologies remain cost-competitive with conventional generation technologies under certain circumstances

SR oz N
Solar PV—Commurity & Gl s« [ s
Solar PV—Utiity s» [ ::
S v I

Geothermal ™ i b £106

Wind—Onshore $27 _ $73
Wind + Storape—Onzhaore &45 _ £133
sins_ofnore s« I <
- svo I

Renewable Energy

___________________________ -
U5, Nuciear" §142 | | $222
Conventional Energy®™ Simimsiiioisiosisoasac — LT
Coal'" $69 1 ' $168
0 £25 $50 §75 $100 $125 §130 $175 5200 $225 £250 5273 $300
| Levelized Cost of Energy (/MWh) |
Source;  Lazard snd Roand Berger estimales and pubicly Svalabie information.
Moz Harz and throughout this analysls, unikess atherwis2 Indicated, the analysls sssumes 60% Babt 51 a0 5% Imerest ratz and 40% squity 31 12% cost Sae page Bied "Levellzed Cost of Energy Comparison—Senettivity o Cost of Capiar
for cost of caphzl sensiiviies.
Wl Gliven the Imied publlc andior observable data avallable for naw-bulld geathermal, coal and nuclear projects the LCOE presented herein refliects Lazand's LOOE vi4.0 resuls adjustad for inflation and, for nuclear, are based an then-
aetimatad coste of the Vogtie Plant. Coal LOOE does not Include caet of fransportation and starage.
) The fuel cost assumptions for Lazard's LOOE analyels of gas-fired generation, coaHired generation and nuclear generation resources are 33 45MMETU, 31.47MMBTU and $0.85MMBETU respactively, for year-over-year comganson
purpossE. Ses page ttied "Lavelzed Cost of Energy Comparison—Sencivity 1o Fuel Prices” for fuel price sensihviies.
3 Reflects the average of the high and low LC:OE marginal coet of aperating fully depreclaled gas peakdng. gas combined cycle, coal and nuclear fadiiiies, Incluslve of decommiksloning costs for nuckear facliies. Analyels assumee that the

salvage value for 3 decommilssionad gas or codl 3661 ks equivalent to s decommisskaning and elte restoration Costks. INpUls are dertved from a benchmark af operating gas, <oal and nuckear 3se21E 3croes he LS, Capachy faclors, fusal,
wariable and fized operating expenses are based on upper- and lower-quartlie esimates derved from Lazard's research. See page tiled "Levellzed Cost of Energy Comparson—Mew Sulld Renewable Enargy ve. Marginal Cost of
Exlsting Convenflonal Generatlon™ for addiional detzls.
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Il LAZARD'S LEVELIZED COST OF ENERGY ANALYSIS—VERSION

Levelized Cost of Energy Comparison—Cost of Firming Intermittency

The incremental cost to firm(" intermittent resources varies regionally—as such is defined by the relevant reliability organizations using the current
effective load carrying capability (“ELCC”)? values and the current cost of adding new firming resources

LCOE Including Levelized Firming Cost ($/MWh)®
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Solar Wind Solar PV + Storage Wind Solar Wind Solar PV + Storage Wind Solar Wind
ELCC 3%% 6% % 515 14% 57% 18% 42% 2% 1% 3% 25%
Gapacity Factor 18% 34% 23% 23% 23% 2% 38% 18% 18% 42% 23% 33%
Resource Penetration 6% 25% 52% 52% 20% 1% 58% 7% 7% 7% 1% 44%
w0 caso : excor
mLCOE ™ Subsidized (excl. Energy Community)™ Firming Cost ™
Source:  Lazard and Roiand Berger egtimates and publicly avallabie information.
Mot Todal LOOE, Including frming cost, do=S& nat rapresent the cost of bullding 3 247 1irm resource on a eingle project she, owl, ing1ead, the LOOE of 3 renawabie resqurce and the addilonal costs required to achieve e resource
adequacy raquirement In tha relevant rellablity reghon based on the nat cost of naw entry (Met CONET). 120 ELCC data a5 of April 2024,
i1} Fiming cogts refiect the addiional capacity needad to supplement the net capachy of the renewable reowrce (nameplats capacity = (1 — ELCC)) and the Nat CONE of 3 new fim resourca (c3pial and operating costs, 1ese
axpeactad market ravenues). Met COME |5 3esassad and publisned by grid operators for each reglonal market Grid oparators use 3 nalural gas peaker as the aseumed naw rasource In MISO (35.22kW-mo), P2 (5E.55/W-mo]
and FJM (510.20/&W-ma). In CAISD, the assumad new resource s a 4-nour Mhlum-lon batlery storage system (318.52/KW-mo). For the PV + Storage cases In CAISO and FJM, assumed slorage configuration ks S0% of Py MWW
and 4-houwr duration.
2} ELCC k= an indicator of the incremental rellability contribution af a given regource to the electriclty grid based on ks contributlon 10 meeting peak eleciriclty demand. For examgple, 3 1 MW wind r2gaurce with 3 15% ELCC provides
0.15 MW of capacty contribution and would need 1o be supplemented by 055 MW of additional firm capachly In order ta represent tha addilion of 1 MW of firm system capacity.
(3) Refl2ciE tha average af the Nigh and KW of Lazand's LOOE v17.0 far e3ch technology UEING the reglonal capacity 1acior, a5 Indlcatad, 10 02manEstrats tha reghnal oivarensces In project cosls.
LJALZA R D 4} For BV + Storage casee, the effaciive ELCC value Is representad. CAISO and PUM assess ELCC values saparataly for the PV and etorage companents of 2 syetam. Storage ELCC value Is providad only for the capacky that can 1 5

Copyright 2024 Lazard

e chargad dirgctly by the accompanying resaurte up to the enengy required for 3 £-hour discharge during peak load. Any capacity avallable In excees of the 4-hour maximem discharge Is aiiributed o the system 3t the solar
ELCC. ELCC values for storage range from 90% 1o 95% for CAISO and PJM.

This analysls has been prepared by Lazand for general Infarmational and lluetrative purposes anly, and it s nod Infended to be, and should not be canstrued as, financial
or ather advice. No part of this material may be copled, photocopled or duplicated In any farm by any meaans or redistibuied without ®e priar wiitlen consent of Lazard.



Levelized Cost of Storage Comparison—Version 9.0 ($/kW-year)

Lazard’s LCOS analysis evaluates standalone energy storage systems on a levelized basis to derive cost metrics across energy storage use cases and
configurations(!)

Utility-Scale Standalone [*70 . s
(100 MW, 1-hour)

$49 384
il $118 - $203
InFront-of-the- Utility-Scale Standalone
Meter (100 MW, 2-hour)
$89 . $156

LHility-Scale Standalone s214 - $374

(100 MW, 4-hour)

7
$156 5 $284
C&l Standalone $235 - $326
(1 MW, 2-hour) .
$176 $258
#
Behind-the-Meter
Residenfial Standalone $1.157 _ $1.445
(0.006 MW, 4-hour) ﬁ/
$857 / $1,122
7
$0 $200 $400 $600 $800 $1,000 $1,200 $1,400 $1,600 $1,800
[ Levelized Cost of Storage ($/kW-year) |
mLCOS8 + Subsidized (incl. Energy Community)' Subsidized (excl. Energy Community)®®
Sowree:  Lazard and Roland Berger estimates and publicly availabie informafion.
Mote: Here and throughout this section, unless otherwise indicated, the analysis assumes 20% debt at an 3% inferest rate and 30% equity at 3 12% cost, which is a different capital structure than that used in Lazard's LCOE analysis.
Capital costs are comprised of the storage module, balance of sysiem and power conversion equipment, collectively referred o as the energy storage sysiem, equipment {where applicable) and EPC cosis. Augmentation costs
are not included in capital costs in this analysis and vary across use cases due to usage profiles and lifespans. Changing cosis are assessed at the weighted average houry pricing (wholesale enengy prices) across an optimized
annual charging profile of the asset See Appendi: B for charging cost assumptions and additional detsils. The projects are assumed to use 3 5-year MACRS depreciation schedule.
(1) Ses Appendix B for 3 detailed overview of the use cases and operation parameters analyzed in the LCOS.
[__ AZ A_ R D 2} This sensitivity analysis assumes that projects qualify for the full [TC and have a capital structure that includes sponsor equity, debt and tax equity and also includes a 10% Energy Community adder. 21
Copyright 2024 Lazard 2 This sensitivity analysis assumes that projects qualify for the full [TC and have a capital structure that includes sponsor equity, debt and tax equity.

This analysis has been prepared by Lazard for general informational and illustrative purposes only, and it is not intended to be, and should mot be construed as, financial
or other advice. Mo part of this material may be copied, photocopied or duplicated in any form by any means or redistributed without the prior written consent of Lazard.
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