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4-2. Ol= W &S 0yX &3 = I ¢g

olWl AHE WE HME oux Ay BHR ABH)T 2A ABE AE
saA Ft.

1-2-1. WHEO| MS (X B I

A weto]l k. WotHe tiE® Y™ (Presidential Action E&
Presidention Executive Orders (EQ)) %< %‘H oA 4tF ol tigh A WFs
AAZS = Aok oAE =9, vlole AT AV AR <21 2021 1€
“Executive order on tackling the climate crisis at home and abroad” Z}+= U}
PAHHE S TREDSIAT. o] FAHF A= HAE ANUA LGS "oy 8
3 AETFeT oA Loz ] Mes HYsid=d, old wE
2224 (D &5 F ]01]/‘1 st As A= A4, 2) A5 g A
za Aw FTA, Q) At e FHds Z2AE g AYAHFT X4

, B
e x=XE0] i%ﬂoi A2,

o

[}

B 2 o

1J

H
5o %

off of o oX off

e
JE i

E&E4A 4kstedl Fa3 7|72+ 9% OMBE o] EZ1 & Office of
Management and Budgete] it} o] 7|7+ @ JUlE 2% AY FZU]s 2
A4tk 24 715 st Ao, Fl=m WelA e o] ZIFE AF A A o
3k ‘Enforcer’ @tal Q12sta Ao

4o

OMB 4bslell= OIRA, & Office of Information and Regulatory Affairs’7} 1=
g, o] 7|7+ AZ&AA A #HY 7IFEA, AA B2 AUA/EE #E A
of gt A& o}l star ot OIRAS ;A 715 5 3stvbs A9F Al ik
| goid] He] B o2 A, o] H&oH] He REA(BCA; Benefic Cost Analysis)
= A% AF A AA9 Jtoldx EA4E ‘Circular A4 2= 471 A
N = w5 T8I TAE AAHIL Yot AA=E vlx AYAFY SHHITA
(EPA, Environmental Protection Agency) &°] 24 7AE =YstH L stH o

1) Joseph R. Biden Jr, “Executive Order 14008 of January 27, 2021, Tackling the Climate Crisis at
Home and Abroad,” January 27, 2021,
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/01/27 /executive-order-on-tackling-t
he-climate-crisis-at-home-and-abroad/

2) Joseph R. Biden Jr, “Interim International Energy Engagement Guidance,” December 10, 2021,
http://priceofoil.org/content/uploads/2021/12/US-Fossil-Fuel-Guidance-December-2021.pdf
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ALY A7 AP BIHE HEEA] FastodoF ko)

H & e He] Ao thsf] F5T T3t AL A4 A4 =EYA AFATE
+ Jaf, & ‘HE o 3 AFHA F4ALE FHeE Lol v, A =
doll W& A, & AFd A & I94% 3 & AFH F4ko
o} ol gk Aoltt. vy DstA B ETir] He] EAA HI LS HdojA= W
o] A= AL JF3I7F A Fohe ALE, o]& Q) dF FAHEA o
EHE v &iH] Hel A4 ik bt o o] Ayst a1, o9} AHZ &
%2 EEL Zwsitta g}k ( ‘Anti-regulatory debate’ ) Z1#ElA S S
sk FAol 222 ulolE PAHRo| SojHA OIRAY Circular A-4, = H]
SiE] Hel 4 2o gk AHETL o] FojX L AT

T HAZ = v oYX H, & Department of Energyo|t}. v]ap oA H=

2
Motge] X% HS AL 4F BEF, R&D A 5o A=

g3lo] g AR FAAWTFS AHS= IS I

-
it
i

A5 W, dA HlolE FAHFNA LI} dEw IAERE T ‘FHAR
& A HEas AF AT E TAST dEe A¥EA oo 9t
o] FFHHFES THEI ofF, dUAFAME & FHAR U dits
‘i e AL Hoz ASAHoH, AR ek AWAF Ao
H BRxaes SHAHS

olo thek FalZ<Ql ¥4-& American Institute of Physics (AIP)oll A of L 2] &
20224 dats B4R ot HE A¥EW, 4AE 2 w4 A (Fossil

gL
energy and carbon management) &=l 19%9] o4ito] AFH AS AL
AEE, AFZHoE ibs AuRH s As e W AR A Hxs
< BT HAHIL gdaE A Ve 59 22 R HAHNSS U
T AUTh

3) Presidential Memorandum, “Modernizing Regulatory Review” (January 20, 2021), https://
www.whitehouse.gov/briefing-room/presidential-actions/2021/01/20/modernizing-regulatory-rev

iew/; Richard L. Revesz, "A New Era for Regulatory Review,” Te Regulatory Review, February 16,
2021, https://www.theregreview.org/2021/02/16/revesz-new-era-regulatory-review/

4) American Institute of Physics, "FY22 Budget Request: DOE Applied Energy R&D", June 30, 2021,
https://www.aip.org/fyi/2021/fy22-budget-request-doe-applied-energy-rd
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FY22 Budget Request:
DOE Applied Energy R&D

$in () are the FY21 amounts

ARPA-E ($427 M)

Energy Efficiency and
Renewable Energy ($2,864 M)

Nuclear Energy (51,508 M)

Fossil Energy and Carbon
Management ($750 M)

Electricity (5212 M)

Cybersecurity, Energy Security, and
Emergency Response ($156 M)

FY22 DOE Applied Energy Budget Request

2022 399 AZ=H ulZ R Fo] 2023d Aot AE HAE U AAY
of thel A AR HH REg Tooldl= FY ARAH 7x7F fAH
VS-S FFeld 4= gt} 5

= oA delA dE duAddS g8tk X2 dHds 3 gay

o] = (Office of fossil fuel and carbon management)o]t}. 6)

ARAFE YollA AT ALY ¥ oty A A4EY vt FFE v
= 298 AJE = U ME AW Bxm AJEZA, 71#H
‘Grants.gov ~ program  management  office’ o]t} AArOl B FA
https://www.grant.gov o]t} o] 3 = w] oYX F(DoE) #&H BS E3) A
ANUAALY BHE 4T B3 A d4bs AMste Add 5 o

Ry

ot I rlo

= GRANTS.GOV*

HOME  LEARNGRANTS~  SEARCH s GRANTORS *  SYSTEM-TO-SYSTEM ORMS - CONNECT - SUPPORT

GRANTS.GOV ) Learn Grants.

U.S. DEPARTMENT Ol
G

Mission and Vision

Grant Program Highlights Find Department of Energy
Grants

Recent Grants on Grants gov

Department of Energy Grant
Spending

USAspending gov Grant Summary (1

5) “Department of Energy FY2023 Congressional Budget Request’, March 2023,
https://www.energy.gov/sites/default/files/2022-03/doe-fy2023-budget-in-brief.pdf

6) https://www.energy.gov/fecm/office-fossil-energy-and-carbon-management
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https://www.grant.gov

GRANTS.GOV*

HOME LEARN GRANTS

GRANTS.GOV ) Search Grants

SEARCH GRANTS

APPLICANTS GRANTORS

SYSTEM-TO-SYSTEM

RN Grant Opportunities v Enter Keyword. Go

FORMS CONNECT

SUPPORT

HA) =
Administration)©] t}.
g HolHE F

M WEA s

SEARCH GRANTS

BASIC SEARCH CRITERIA:

SORT BY: [Fosted Date (Descending)

][ Update Sort |

Keyword(s) [

Opportunity Number: [ ]

croA —
[ searcH ]

OPPORTUNITY STATUS:
Forecasted (425)
Posted (2,180)

O Ciosed (5,385)

O Archived (63,070)

w FUNDING INSTRUMENT TYPE:
All Funding Instruments
O Cooperative Agreement (923)
O Grant (1,721
O Other (186)
O Procurement Contract (43)

v ELIGIBILITY:
Al Eligibilities
[ city or township governments (1,129)

O county govemments (1,156

For profit organizations other than small
businesses (980)

YA 5 4batols F8
9 Aol el A<

s
&4

s

1 - 25 OF 2605 MATCHING RESULTS:

Opportunity Number

RFA-FD-23-027

23554
CDC-RFA-GH-23-0011

CDC-RFA-GH-23-0009

ED-GRANTS-012623-002

ED-GRANTS-012623-001

3t 7]

(Y

3
of

Independent Statistics and Analysis

eia

Administration

r Monthly

mber 2022 »

‘What's New

Wholesale Electricity Market Data
Jan 26, 2023

Monthly Energy Review
Jan 26, 2023

Electricity Monthly Update
Jan 25, 2023

More >

Coming Up

U.S. Energy Information

+ Sources & Uses

Today in Energy

In the past 20 years, natural

1<l Bl U

st

=)
=

Search Tips | Export Detailed Data |

DATE RANGE: [All Availabie

][ Update Date Range |

Opportunity Title

Flexible Funding Model-Infrastructure
Development and Maintenance for State
Manufactured Food Regulatory Programs
(U2F) Clinical Trials Not Allowed

Molecular Foundations for Biotechnology
Enhancing Comprehensive Community-
Based and Sustainable HIV/AIDS Key
Population (KP) Prevention Services and
Treatment Support for KP Living with HIV in
the Republic of Zambia under PEPFAR

Enhancing the Quality and Reach of
Comprehensive and Sustainable HIV/AIDS
Prevention Services in the Republic of
Zambiz under the President's Emergency
Plan for AIDS Relief (PEPFAR)

Office of Postsecondary Education (OPE)
International Foreign Language Education
(IFLE): Fulbright-Hays Group Projects
Abroad (GPA) Program—Long-Term
Projects, Assistance Listing Number
840218

Office of Postsecondary Education (OPE).
Intemational Foreign Language Education
(IF1 E) Fulbrioht-Havs Groun Proiects.

-
) .

=
oo

+ Topics + Geography

gas has displaced most coal-

fired generation in Pennsylvania»

Natural gas-fired power plants generated 2% of the electricity produced in

Pennsylvania in 2001. Over the next 20

years, natural gas-fired generation in the state

increased rapidly, reaching 52% in 2021. Natural gas displaced most coal-fired
generation, which fell from 57% of the electricity generated in Pennsylvania in 2001 to

12% in 2021. More »

Annual utility-scale electricity generation by source in Pennsylvania (2001-2021)

thousand gigawatthours
250

éa

_‘|7_

Agency

HHS-FDA

NSF

HHS-CDC-

CGH

HHS-CDC-

CGH

ED

ED

E_]] 9

Previous @ 23456 . 105 Next

Opg""””“y Posted Date | | Close Date

tatus
Posted 011262023 | 0411412023
Posted 01262023 | 05/11/2023
Posted 011262023 | 0312772023
Posted 0112672023 | 032772023
Posted 0172612023 | 032712023
Posted 012672023 | 032772023

AE A Lds F4

of 4 2 4 B 7] 7-(Energy Information
U2t o= 4k zdxtel oigk o)
2 2ol o A3 vef U Fk

g the prog
gas drilling operat
report »

Data Highlights

WTI crude oil futures price
1/25¢2023: $80.15/barrel

4 50.67 from week earfier

¥ $5.45 from year earlier

Natural gas futures price
1/25/2023: $3.067/MMBtu

¥ 50.244 from week earlier

¥ $0.986 from year sarfier

Weekly coal production
1/21/2023: 12.078 million tons
¥ 0.128 million tons from wesk earlier

4 0.078 million tons from year earlier




202 FQ3F 717 FERCEHE oFA oz wo] B Aty 749
3](Federal Energy Regulatory Committee)o]t}. & 7|4+&= (1) HA7L~, Q) &
g, 3 A, 2893 ) AF T 471A oA i
ATt T ATFFAL} BHIMAAE D AfF TE FAT

B

FERE Quick Links
== Federal Energy Regulatory Commission
& eLibrary

e Shaping the Grid of the
ﬁ Future Meet the Commissioners

Public
Participation

FERC ensures reliable, safe, secure &eceonomically efficient energy forconsumers ata.reasonable Documents & Filing Forms

@ cost.

Enforcement
&Legal Technical Conference Schedule Task Force on Electric Transmission

January Commission
T Meeting

Careers

News &
Events

0

About

Y Latest News viewalinews » Latest on Twitter
FERC Online _
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4-2-2. AF 21919 MS GIUX| &H I+

somy W dw o8 Yo oz Bd 7| HUYS A ARNE A%

o= Ak 939 7|4 F AF AUA 4G 34 AR dd" 78 94
2 (D) A9 odyA Y Y3 (Senate Committee on Energy and Natural
Resources), (2) st oA 2 A% 9d3J(House Committee on Energy and
Commerce), Z2&8]al (3) 3td HAAY $¥d3](House Committee on Natural

=y

Resources)E & 4 Ath

Y ouA] AY Y3 = 2023 2€ AR F 2099 FYodoezr FAFH
of ded, IFd, 39 24 108 572 43 95 o AdHZ3S 9
g9 Joe Manchin 3Alolty. & L3 Aol F 4719 A9d3F
(Subcommittee)7} A+=*dl, °] T HEF AUAAAA HHH
Subcommitteeo]th. U717} A I ET e A fdFolnE, F LS
o & A, I8 Ad=Y BAH A FE AHUA Tl taiA = A EHZH

B4ol BT Ao AZET. AR Wl olze} 2ok

Chairman Ranking Member

JOE MANCHIN HI

West Virginia

JOHN BARRASSO

Wyoming

Democratic Members Republican Members

RON WYDEN E JAMES E. RISCH
Oregon : Idaho
¥\’ MARIA CANTWELL
- ﬂ ‘ Washington
BERNARD SANDERS
Vermont
‘e MARTIN HEINRICH
N Mok LISA MURKOWSKI
Alaska
y

.-
_19_

B STEVE DAINES

=
o Montana




- MAZIE K. HIRONO

Hawaii

JOHN HOEVEN
N Horth Dakota

-
[

JAMES LANKFORD
= Oklahoma

faine

CATHERINE CORTEZ

MASTO BILL CASSIDY

Mevada Louisiana

MARK KELLY
. CINDY HYDE-SMITH
| Arizona
) Mississippi

JOHN HICKENLOOPER

Colorado

Kansas

3 oluA 2 49 A93lE 5399 stgedos FAH I, FuiT
299, W59 24Wow Fsd Aot ofFE F3lde] Cathy McMorris
Rodgerselth. & 93] AslolE= & 6709 4293 (Subcommittee)7} =,
o] F AE quUAAy AHEH A2Y¥U3E (D Energy Subcommittee} (2)
Environment and climate change subcommittee”} <)t}

SHY HAAY Y3 A2 F3Fe] Bruce Westermano|th T 3] 4
stoll= & 5719 49193 (Subcommittee)7} J=dl, o] T HAF AR LA H
d¥ 49993+ Energy and Mineral Resources Subcommittee©] t}.
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4-2-3. HIALAQ] ME OIUX & I

Ol 2s &8 A Aol dAatx F9 & 71A oux] A& #4d 7]
= o} EALA q%% ]t (Permlan) A 5 78 ds
A3 <= 2 2l (ExxonMobil), #5327 2(ConocoPhillips) & Al
AlA 01]‘4747]% %Ol 238 = WALGREI v= Al A FAA o
F HALS & ConocoPhillipse A, 71, /4% 5
AE AdUAAGe A4S T2 Je AW YA Zgdd], o] = FA oY
A AZ o AU EEd wuFg e =85S AZSIA T 202008 109, 2] ¥
ofo] Wutz 713 9)7] 3 A H(Paris-aligned climate risk strategy)S H7D3s}
I AR g B SAAFOZ O] AGHSS BAsketal it

gatzd] AAF F2 AE oluA BY s7o dF e A Ane g
2. A WA Z Greater Houston partnershipe]2t= 7] 7} g,lf q), AL A A Y
oA Z7HE Z 7143 YA F stUHE, AdyA o] wEdk Al EAA 9
A FA gl tial 7Hg 233 =olsta JYthd therdt ;Lq] A=A AHHA~2
M, AUAHAS AFES AESIY Bottom-uplZ QA 2 Ao ogAS
ARl AdYstAY Hoste TEE FEHIL YT

ALz o] A oUALG ) Bt wiEs 7 fle 2% A= HA
25 AfF, 7k kAol AjEl Texas Alliance of Energy Producerse]t}. o]
Al = E“*P‘Oﬂ/ﬂ 7V dFY A= oldeA T stuE, AFHom AqUAA
Shol] ¥itl) E4-2]5 Wi 9}‘4 o] dAl= (D A& YA 4ol s 80%<
NHAE AR L Atk A, 2) A ARG 0] AT AA A v A=
FE B 7=, a9 Q) AU AE Bl sues A 5= W ol

BIAl2 HA] HE olyA] 71de Y= 7] Texas Alliance of Energy
Producerse} t+=27] ¢ttt @47, A AR G 5 o= g FA
S =239l BP, Shell 5 4¥A =29 oy l?jﬂr Hlal 3= o, ExxonMobil
T HFA AUAZIFES FUFoE A FERZH]] AdAE RHole AUt B

7) https://www.conocophillips.com/sustainability/managing-climate-related-risks/strategy/
8) https://www.houston.org/energy-transition
9) https//texasalliance.org/

_2‘]_


https://www.conocophillips.com/sustainability/managing-climate-related-risks/strategy/
https://www.houston.org/energy-transition

g Al 2o = Comptrollergt= 2197} A+=dl FAANALE AAZ Be 0 <
23ty 9FH e Aotk Comptrollers F <4k, 34 55 23] =3}
71 Al #eE HA=dte ule F83% 9Es FASEE, AT oAuA 4Gl 3l

AM= w3 e %‘%‘E% X3 Qlth. 53], Comptroller 4Fs} ARF-A ZFof
(State Energy Conservation Office, ¢F*& SECO)’ 7} $J

ol ouA B B7h % o MG GAE SEE HEE S st

)
°
£
N
e

[
ﬁa
P>

AL d3] T oA ARl o] M Fa3d fdd F stde oA
PUC E+= PUCTZHL o] &8 ‘HAR: &3 wEEE ds(Public Utility
Committee of Texas)’ o|t}. o] fAZ+= HAL2=Y 7], T4, dsto-e &4
A4 2 14 aHA AHE Y dFE Tk Folth 197549 FHdE ¢
T f98 ¥ A HeHPublic Utility Regulatory Act(PURA))’ o wet A5

32 oy

o

AeE Zo] ¥ FHsla+= oy, ERCOTE FE5T Thsit}, o]3r2 Electric
Reliablility Council®] FAR}Z A AE Fgo] A T o]4pel sk A9, HE
g sle= 7iFoltt. & 7179 4AFstel&= Texas RE(Reliability Entity)2hs= 257

Fol dFE Exst ot o] F Fa Z|AXHY Al U NdE=E=
%5 #Fastr] uidth (24 0 LB ZAs)

» Executive Branch State Agency
* Implements Statute by Rule

PUb“C Ut|||ty * Registration of Market Participants
CommISSIon of Texas « Original jurisdiction of Protocol appeals
» Regulates Transmission and Distribution Utilities
= Monitors wholesale and retail market participants
 Enforces Statute and Rules (may assess penalties)

* Approves ERCOT Directors
* Hires IMM

* Approves Admin Fee

* Approves Protocols

* Approves CCNs

* Non-profit corporation (1 of 8 in NERC) with corporate membership
« Independent Board of Directors
* Adopts Protocols, Guides, and Procedures
ERC OT * Monitors Market Participant compliance with Protocols, Guides, and Procedures
+ Responsible for transmission planning
* Ensures non-discriminatory open access to transmission system for generators and retailers
« Conducts wholesale electricity markets

» Settles wholesale energy transactions

* Procures certain capacity and energy products and services on behalf of all system loads

« Performs Independent System Operator role coordinating electricity production and transmission
+ Coordinates emergency activities to preserve transmission system security
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Alabama State Energy Program

https://adeca.alabama.gov/Divisions/energy/
sep/Pages/default.aspx

Alaska Energy Authority

https://www.akenergyauthority.org/

Arizona Office of Grants and
Federal Resources

https://grants.az.gov/programs/energy

Arkansas Energy Office

https://www.adeq.state.ar.us/energy/

California Energy Commission

http://www.energy.ca.gov/

Colorado Energy Office

https://www.colorado.gov/energyoffice

Energize Connecticut

https://www.energizect.com/

we}e] of

Delaware Division of Energy
and Climate

https://dnrec.alpha.delaware.gov/energy-cli
mate/

=g

Florida Office of Energy

https://www.freshfromflorida.com/Divisions
-Offices/Energy

Georgia Environmental Finance
Authority - Energy Resources
Division

https://gefa.georgia.gov/energy-resources

shool

Hawaii State Energy Office

http://energy.hawaii.gov/

ofoltts

Idaho Energy and Mineral
Resources

https://oemr.idaho.gov/
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https://adeca.alabama.gov/Divisions/energy/sep/Pages/default.aspx
https://www.akenergyauthority.org/
https://grants.az.gov/programs/energy
https://www.adeq.state.ar.us/energy/
http://www.energy.ca.gov/
https://www.colorado.gov/energyoffice
https://www.energizect.com/
https://dnrec.alpha.delaware.gov/energy-climate/
https://www.freshfromflorida.com/Divisions-Offices/Energy
https://gefa.georgia.gov/energy-resources
http://energy.hawaii.gov/
https://oemr.idaho.gov/

[llinois Environmental Protection

https://wwwz2.illinois.gov/epa/topics/energy/

Q) Lo
defiel Agency Office of Energy Pages/default.aspx
Indiana Office of Energy .
] ot https://www.in.gov/oed/
Development
. https://www.iowaeda.com/iowa-energy-offi
ofo] 2.2} lowa Energy Office
ce/
http://www.kcc.state.ks.us/kansas-energy-o
AL Kansas Energy Office P . &
ffice
Kentucky Department for
A 7] Energy Development and http://energy.ky.gov/
Independence
Fo]AJeflu} | Louisiana State Energy Office http://www.dnr louisiana.gov/
<l Maine Energy Office http://www.maine.gov/energy/
wHdel=  |Maryland Energy Administration http://energy.maryland.gov/
A} Massachusetts Department of  https://www.mass.gov/orgs/massachusetts-d
T Energy Resources epartment-of -energy-resources
a] A7k Michigan Agency for Energy https://www.michigan.gov/energy/
Minnesota Department of . _
m| Y| A~ E} https://mn.gov/commerce/industries/energy/
Commerce
T A] A 5 Mississippi Energy Services https://mississippi.org/services/energy/
Missouri Department of Natural
0| 2z o https://energy.mo.gov/
Resources - Division of Energy
Montana Department of
EERY . P , http://deq.mt.gov/Energy
Environmental Quality
Y B2t~} Nebraska Energy Office http://www.neo.ne.gov/
Nevada Governor’s Office of
EIRE|R = https://energy.nv.gov/
Energy
Tl A New Hampshire Office of https://www.nh.gov/osi/energy/index.htm

_24_


https://www2.illinois.gov/epa/topics/energy/Pages/default.aspx
https://www.in.gov/oed/
https://www.iowaeda.com/iowa-energy-office/
http://www.kcc.state.ks.us/kansas-energy-office
http://energy.ky.gov/
http://www.dnr.louisiana.gov/
http://www.maine.gov/energy/
http://energy.maryland.gov/
https://www.mass.gov/orgs/massachusetts-department-of-energy-resources
https://www.michigan.gov/energy/
https://mn.gov/commerce/industries/energy/
https://mississippi.org/services/energy/
https://energy.mo.gov/
http://deq.mt.gov/Energy
http://www.neo.ne.gov/

Strategic Initiatives - Energy
Division

http://www.state.nj.us/bpu/about/divisions/e

A A New Jersey Division of Energy
nergy/
New Mexico Energy
YA Z Conservation and Management http://www.emnrd.state.nm.us/ecmd/
Division
New York State Energy
T Research and Development https://www.nyserda.ny.gov/

Authority

P TR

North Carolina State Energy

http://www.energync.net/

Office
L2t AE North Dakota Energy Office https://www.business.nd.gov/energy/
https://ohio.gov/wps/portal/gov/site/business
23}e]2  |Ohio Energy Efficiency Program P SOVIWPSID &
[resources/advanced-energy-programs
Oklahoma Secretary of Ener:
L Fg s} _ : &Y http://ee.ok.gov/
and Environment
Y Oregon Department of Energy http://www.oregon.gov/energy/
Pennsylvania Department of
3 A W o} Environmental Protection - http://www.dep.pa.gov/business/energy/
Energy Programs Office
State of Rhode Island Office of . .
Zooldys http://www.energy.ri.gov/energy-efficiency/
Energy Resources
A2l E el . .
g South Carolina Energy Office http://www.energy.sc.gov/
South Dakota Department of
AL$-2~th FE} Environment and Natural http://denr.sd.gov/
Resources
Tennessee Department of )
E U A https://www.tn.gov/environment/

Environment and Conservation
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https://www.nh.gov/osi/energy/index.htm
http://www.state.nj.us/bpu/about/divisions/energy/
http://www.emnrd.state.nm.us/ecmd/
https://www.nyserda.ny.gov/
http://www.energync.net/
https://www.business.nd.gov/energy/
https://ohio.gov/wps/portal/gov/site/business/resources/advanced-energy-programs
http://ee.ok.gov/
http://www.oregon.gov/energy/
http://www.dep.pa.gov/business/energy/
http://www.energy.ri.gov/energy-efficiency/
http://www.energy.sc.gov/
http://denr.sd.gov/
https://www.tn.gov/environment/

Texas State Energy

B AL~ . , https://comptroller.texas.gov/programs/secol|
Conservation Office
Utah Office of Ener
SE} & http://energy.utah.gov/
Development
W State of Vermont Department ofhttp://publicservice.vermont.gov/energy_eff
T Public Service iciency
H A Yo}l | Virginia Department of Energy | https://energy.virginia.gov/index.shtml
http://www.commerce.wa.gov/growing-the-
AAE Washington State Energy Office|economy/energy/washington-state-energy-
office/
District of Columbia Department
SAH D.C ‘ P https://doee.dc.gov/
of Energy and Environment
A~EW X Yo} West Virginia Office of Energy http://www.energywv.org/
Wisconsin Office of Ener
Q) ZAl , &y https://psc.wi.gov/Pages/Programs/OEl aspx
[nnovation
eto] 2" Wyoming State Energy Office https://wyoenergy.org/
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https://comptroller.texas.gov/programs/seco/
http://energy.utah.gov/
http://publicservice.vermont.gov/energy_efficiency
https://energy.virginia.gov/index.shtml
http://www.commerce.wa.gov/growing-the-economy/energy/washington-state-energy-office/
https://doee.dc.gov/
http://www.energywv.org/
https://psc.wi.gov/Pages/Programs/OEI.aspx
https://wyoenergy.org/
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AAg A 2§ HeHFossil Free Finance Act)’ ot & HeEe H|S=H]=3%
y&og " ogdo] WS WA AT FEFo AE3 w2 oA A2
HeHACHS = A & star, Eefgd@BiDddl #Eg e dFoltt. & He Fa
U8 nj= AxrEn] A o] A3 (Federal Reserve, Fed)el AH4F 775 5009 & o]
A EE w8718, 38 29 oA vlw o8 T7ERY F8sta <
AEE 7|BHESFIZt F-E2t}, Systemically Important Financial Institutions)]

B

AYE= 34 dm Y AdoA wWESHE LA47A HWEFS 2030E 7R
50%, 183 2050 dlE 100% #4338k Aolth oAl Zetd Abdg 247t ~s

HjE3hs BE Ao e 58Ad AAE JAAoE FEA7| At AL
2,795 YoaAE B2 =S Eddoex] AHs Hetolt. 10

A AR B ooiyg WIFHo] AA] F8 FoAMAE HE odyA 4 H I
AASol gk gHte] F9H 5 =olv HetEo]l dolo] LY ok thEFH o
2 A xyoloA 20223 2€ FdelY Lena A. Gonzalez®} Scott Wiener”} &
& gk JHRHD o] mEm, Az Yol ¢ Aued FF ZEA 959
4 A2 2027d TE7HA A, AR, 7FE AT oyA A H 4 A=
of #HHd ZAo=E EF/H ddY ZIgel dig FAE FHaoF ot

10) Fossil Free Finance Act of 2021, H.R. 5253, 117th Cong. (2021)
11) Public retirement systems: fossil fuels: divestment. SB-1173 of California (2021-2022)
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<
AE F Solth HAs F FHE o Add AZE AR B
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Ao AAdhgolA wiA" A7

L AAe AE oUR APL A7 1A st Fo| AHI AR SO F A, o]
Sh frAbe ek Qtjelut F13, slz=EmA Yo} 10, AEY] F19, I81
Zglsn)l 316 SoAx de] W EE g 9= = o)th

A% dYA 4 A7HE =8 F ZHE ApdolA # o}
Z7MA SAkE AL Tk Ted] RSl A
5 AAste Ao XA &AL, otd dHS B3l ol#g =1
AN H = A E7HA 9}04{— d) o]= American Legislative Exchange Council, <
A ALEColz} BolEs $9 olgditA7l F=8ta Ut o] dAls dE oy x4t
Hoell i FFo= 01‘5 AH AR AEE dHFoE FA= W& ‘ol
A 2 FAWH(Energy Discrimination Elimination Act, ¢F3 EDEA)’ & W&o
Ao g =u|E Holal AT

olx Wetol EE AL ofUAw, olfl AHH ulge] Wkl ofolghaL
AW7 T, AT B AEHL Aok AL v Yol HE uA 4k
& EuB 7230 $9% HoFE @ wHolet AT

12) SB-13 of Texas (2021-2022)

13) HB-1224 of Indiana (2021-2022)

14) SB-262 of West Virginia (2021-2022)
15) SB-205 of Kentucky (2021-2022)

16) HB-2034 of Oklahoma (2021-2022)
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Somewhat likely -- 40%
Not too likely -25%
Not at all likely I4%
No answer |1%
AgEE BANOZE Be AU WE18%), YA 24(18%), Ao
o] B AH(12%) 5 FHUTH 1®
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17) Pew Research Center for the People & the Press, Pew American Trends Panel Poll, Question 69,
31119316.00079, Ipsos, Cornell University, Ithaca, NY: Roper Center for Public Opinion Research, 2022

18) Pew Research Center for the People & the Press, Pew American Trends Panel Poll, Question 14,
31119316.00078, Ipsos, Cornell University, Ithaca, NY: Roper Center for Public Opinion Research, 2022

19) Pew Research Center for the People & the Press, Pew American Trends Panel Poll, Question 12,
31119316.00076, Ipsos, Cornell University, Ithaca, NY: Roper Center for Public Opinion Research, 2022
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American Clean Power,
] =14 -3 8] (American American Council for an
) Petroleum Institute (API), Energy-Efficient Economy
American Legislative (ACEEE), American Council
Exchange Council (ALEC) & |on Renewable Energy
(ACORE) &
A oA AL ¢U3)(Senate Committee on Energy and
Aol s] y Natural Resources), s+ olHA] 44 <3| (House
A3 Committee on Energy and Commerce), 3+ HAAA
£] 3] (House Committee on Natural Resources)
A A 7 335t 73

HAl2, Qley,
A7 % e Ao}, A, A7
2oz, golod 5
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Yok, 94E 5

Al o AR f A ds 9 &4 #g AHF-A(Office of
Fossil Energy and Carbon Management), "|= ol L& & 1
A=A & L AAYANAR] AFFE-2(Office of Energy
Efficiency and Renewable Energy), =& AlA|] A4 ol =]
¢1+4~(National Renewable Energy Laboratory (NREL)) &
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* Aol . [State name] + ( ‘Resilience plan® Z+ ‘Reliability plan’
T+ ‘Energy plan’ X+  ‘Infrastructure/storm hardening’ &
‘Energy assurance plan’ )

=S, 2 Fo] FAHE FH oA, oyX &Y 7], HlHEmergency) 4| &
3 7, aga FE oUA Aul AUtlity) @9 7139 EFoAE AH WE
3 ZAFE A ASFA T

O AN, F8 F FFo F8% A AL A AL oo 2o (A
5 A A B AH =AD

(D) A EY o}

- NFA7] Bgl b AFA

| R Y
Sol 2 B T FHol

FRATE, 2472 75, AR Fo

- EHQ AA F stves F AF AFsE 7]¥Hagency)ol A 2018 I &
‘Safeguarding California Plan: 2018 Update’ @+ Z#200 2, o4 X]
oyt nwE, B, Y T s B FEoA A AL

o
oln U S SE Ze BEE s Yk

dir fE oo

world" ies. § SLstz v ic
C this i e i underminned by'a The State’s bold targets for
commitment to utilization of the best available science renewable energy, renewable
California’s energy infrastructure is designed to cope with the state’s highly distributed generation' energy
variable conditions and frequent disruptions from wildfires, storms and floods. But i atidl bl fi
changing climate is expected to bring more frequent and intense natural disasters. efficiency, and building retrofits
Key climate parameters are starting to move outside of historically observed all bolster and m[mpma[@
variability at a rate that makes historical data a poor predictor of future climate. For } ; ;
example, the warmest years on record in California occurred in 2014, 2015, and climate addptatl()ﬂ, These

2016. The 2016-17 water year broke the record as the wettest ever recorded in the QOH‘S DfO\."ide mare sources of
northern Sierra Nevada mountains. "
supply and reduce demand,
Changes in temperatures, precipitation patterns, extreme events and sea-level . g s
rise have the potential to decrease the efficiency of thermal power plants and improving system reliability.
substations, decrease the capacity of transmission lines, render hydropower less

reliable, spur an increase in electricity demand, and put energy infrastructure at risk

of flooding,

- xR Hofe] Fag AHA FT stye=  ‘Final 2019 Integrated Energy
Policy Report’ &A], A zyol oA 9Jd3)(California Energy

20)

hths //fc|jlfes .resources.ca.gov/docs/climate/safeguarding/update2018/safeguarding-california-plan-2018-u
pdate.p
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Figure 45: United States Dry Natural Gas Production and Annual Consumption
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(2) ofzta

‘State of Arkansas Energy Assurance Plan’ o]g}= o]&o2 F+ AR 24
oAl FAH R oA AAAL FH AYS YFEsIAUTE 22

T AA S AR AL &v]) A AR glaF, agal A7), At
2, A 5 F8 Ay ed ﬂl s A=, Yoyt anfEIZE F AVs A
=2 d3 9 AY 5 FASHA b5 ok

E3], A& oUuAAtgd# dHste], thkgt o] al A AK(stakeholder) o] &
g o ZALES FopHE AP sta, ol AAA e VG AA =Y dI
2q F AR 2 73 AFE(measure)S ATt AT dE 9,
AL FAA ] 30¢vict A B9 73?‘%1 A=A (integrity) A+ A
S 9 F35g A F-EsA, GAdA BT EATE Yoy o &)
sh, Ak ekdolqrol tia] Fio] FAkE E’Aﬁﬂ%, AL HEE =

21)

https.//www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2019-integrated-energy-
policy-report
22) https://www.adeq.state.ar.us/energy/resources/pdfs/arkansas-energy-assurance-plan.pdf
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Figure 8.7 —Summary of Issues and Potential Responses Taken by the Petroleum Industry

Issue Potential Risk/Response
Spot-market purchase increase as major = Branded outlets are less vulnerable than spot-
suppliers/refiners reduce direct retail ownership (i.e., market fuel stations due to supply contracts
“branded” outlets) reducing risk during shortage

= Spot-market outlets enjoy price advantage while
supply is abundant

*  The petroleum industry anticipates that higher
prices will "clear” or re-balance the market

Reduction in storage for all petroleum fuels is related = Reduced local storage increases customer risk
primarily to economics when supply is tight

=  Major petroleum suppliers approve of storage
Industry views environmental regulations as a cost reduction in order to manage demand signals and
driver prices efficiently

= State propane dealers see reduced secondary
storage as a disadvantage

Federal law requires electronic and manual (every 30 = Some dealers complain, but all seem to understand

days) tank integrity monitoring safety implications

=  Attention to safety reduces insurance risk and
potential legal exposure

Some gasoline retailers and large users increase Many retail dealers continue to enter orders into the

automatic fill ordering via electronic equipment on system manually

tanks

The petroleum industry employs many contract =  Adealer’s ability to remain in business is a

protocols and cost plans that are reflected in retail market/private sector decision

pricing rather than reliability risk *  Overall, the loss of a dealer is quickly compensated
by a purchase or expansion by another

An example would be zone pricing (in which an area is =  Reliability does not appear to diminish

priced as a unit to maximize profit)

b
o
XN
X
N
1
st
2
rlo
2
L
X
i)
>
W
X
A0
m>_45
ol.
—o
BN
N

3 A

g 58 AFs
elsta Aok A, §17] BAEE F AR FAelAH AT S e
= o
=

8.2. Potential Petroleum Emergency Mitigation Measures

The measures suggested in Figure B.14, progress from voluntary actions to mandatory rationing. Suggested timing
is contained in the left-most column. Implementation steps are in the right column with other agencies or groups
that may be involved. Measures such as the Arkansas Petroleum Set-Aside require a formal Declaration of
Emergency but are included here so that responders can consider a range of options as events unfold. For most
events, only the least stringent voluntary measures would be suggested. Mandatory measures involve process and
political decisions that may be unrelated to energy assurance. Selecting appropriate measures is a matter of

judgment.
Figure 8.14 — Potential Petroleum Emergency Response Mitigation Measures
Measure What It Does Recommended Steps for State Responders
Public Information Promotes voluntary General
for Energy reduction in energy use to = Use AEO & ADEM staff knowledge; obtain information
Conservation aid recovery and from sister states, DOE, NASEOQ and others to develop
Voluntary Measure restoration efforts, share conservation guidance
limited energy supplies Administration
Consider equitably and assure = Coordinate with state fuel distribution associations
for Early Phase sufficient energy for working with their media and public relations
priority customers. Gives professionals
the public specific guidance | = Develop brochures, handouts, video, audio, Internet and
for type of energy shortage other dissemination materials
and may stimulate the use = Work with media and others to obtain low- cost or free
of alternatives. airtime or print space
= Hold public meetings for concerned citizens
= Provide feedback to legislature and local jurisdictions
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(3) ZYEA

- FUEA F ARE 2018d<) ‘Comprehensive Energy Strategy (CES)’ &
= B3l T duYA AL Wepste] EES vk Aok o] BA

el O
0155;43 2 uoledy Qo % 44 oy drz wEd 2
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- agAE olEA AF U B AY A¥ FEES 23X B As
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b ekar AZE,

(4) dz}sof

- dgtgoj= ‘State of Delaware Energy Assurance Plan’ ©o]gt= oy A <t
AE FH HAEFS FHs YRS Y. 5 AHY Fa }_ag
AL e TFAQA AUA A7 S2AY ds A %

—

- A1 FR| AL AFE-A(Office of Governor), 7138 o 4+2](Office of Management
and Budgeting), AL =L 7 AH(Office of Natural Resources and
Environmental Control) & 2t 9% FA/7|#HEE 9T A, ofF& A
stAl A8k ot

- 53], AF duyA|4tdy BdH A(chapter)o] o7 F EAst=d, A7}
2 -’F% 947101] #3 A, dHE Af 2 S5 T 7l 3 A, =23
7V e 1o #E A, Ae g 7l #I A Fo] EAFo|h
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23) https://portal.ct.gov/-/media/DEEP/energy/CES/2018ComprehensiveEnergyStrategypdf.pdf
24) https://documents.dnrec.delaware.gov/energy/Documents/Delaware-Energy-Assurance-Plan.pdf
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PHASE I: RESPONSE ACTIVITY-HEATING OIL SHORTAGE

Actions To Take Lead Support
Conduct appropriate telephone surveys for seasonal heating oil and ESF-12 Group DE Heating Oil
kerosene supplies and prices. Communicate with a network of contacts in Energy Response Delivery
private and public sectors to monitor local conditions in the heating oil and Team Gas Companies
propane markets. Companies
Manitor media for local, national, and international events that might ESF-12 Group DE State
impact heating oil shortage supplies and prices in the State. Energy Response Departments
Team Local Media
Prepare to implement state government emergency conservation program. ESF-12 Group DE State
Energy Response Departments
Team Local Media
Prepare to implement reduced temperatures and operating procedures in ESF-12 Group DE State
state buildings and facilities. Energy Response Departments
Team Local Media
Prepare to request all building owners and operators to reduce building ESF-12 Group DE Businesses
temperatures and operating conditions Energy Response DEMA Staff
Team
Prepare to request employers to assist in heating oil conservation efforts by ESF-12 Group DE DEMA Staff
modifying working hours and building temperatures. . Energy Response
Team
Motify all other agencies, associations, and companies that have roles in the ESF-12 Group DE DEMA Staff
SEERP, and other New England state energy offices of the escalation to Energy Response
Phase II. Team
If heating oil shortage increases, DE Energy Response Team and the DEMA DE Energy DEMA Staff
Director may recommend to the Governor that the State escalate to Phase Response Team
Il. Notify all in-state and out-of-state agencies and companies of the DEMA Director
escalation. ESF- 12 Group

29 Al=  ‘H7E 2 ZX AA(Assess and Determine Action)

N7 Age 4T AL 84, A FH TF

T 71xZ U-§ X7 AAE

A717830] Hs AZd A9 IGAZE LA ==,

2 = ‘ﬂll(AcUons and Feedback)’ WA CIA=

A OE Fol dx 24, A (98 F9 F5 EAY 49 ?{r% %‘E
Z26 9 ¥z ﬂlﬂl T5, A TAAY F oA £47|(State of Energy

SEARL

(eslol wre] &

Emergency) A%, 7181 A 29 7] A 74 943 5o 743

AL As sk

PHASE IlI: RESPONSE ACTIVITY-HEATING OIL SHORTAGE

Official Actions To Take Lead Support
Increase monitoring and analysis of heating oil stocks, product deliveries, DEMA Staff DE DEMA Staff
consumption patterns and prices, including maintaining regular contact Energy
with suppliers and distributors regarding adequacy of propane product. Response Team
Continue consultations and meetings with members of the propane ESF-12 Group
industry.
Implement public information program and issue public appeals for DEMA Staff DE DEMA Staff
voluntary conservation. See this section for heating oil conservation Energy
measures and formatted Propane Public Announcements. Response Team

ESF-12 Group
If propane fuel situation worsens, DE Energy Response Team and the DEMA Staff DE DEMA Staff State
DEMA Director may recommend to the Governor that the State escalate to Energy Departments
Phase Ill. DEMA will notify all in-state and out-of-state agencies and Response Team | Schools &
companies of the escalation. ESF-12 Group Businesses
If heating oil shortage is forecast to diminish and start to return to normal, DEMA Staff DE DEMA Staff State
DE Energy Response Team and the DEMA Director may recommend to the Energy Departments
Governor a de- escalation back to Phase |. Notify all in-state and out-of- Response Team | Schools &
state agencies and companies of the de-escalation. ESF-12 Group Businesses
During a severe or prolonged shortage of heating oil, it may be necessary DEMA PIO Red Cross
to open temporary shelters for individuals or families that have run out of DEMA Staff Delaware VOAD

fuel.
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25)

https://dceo.illinois.gov/content/dam/soi/en/web/dceo/aboutdceo/reportsrequiredbystatute/2015-ieap-fin

al.pdf
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F+ 2021 3¢ ‘Energy Emergency Plan’ < uw}#3s}l$al o] %
st ot of A g W82 2022 499 MAE HAY Y&

- g o]l Fe FASHA FEFE 97 4TS AGAE U3, gAE %X

< Agsta ok A WA 2HoX = ‘REYE T s @l(ncreased

Monitoring)® 241, 97]43Fo] A&"E ZHo] BHY AL A wFE Ho

N TE A FFHAF 714 §) EYHEY F71E ¢
3

s A ZA(Market Coordination)” A=A, ¢717}F
BAsE & AN 7& F AHE+= AuUA AL F/5F 5 EH A~

26)
https://www-nyserda-ny-gov.webpkgcache.com/doc/-/s/www.nyserda.ny.gov/-/media/Project/Nyserda/file
s/Publications/Energy-Analysis/NYS-Energy-Emergency-Plan.pdf
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4-7. Ol= 2 =9 JI= Xl SHl Al

OFow v Zle 71234l
A Q) AAA AU A
Els f:ﬂ_%‘rOlE}. ol & T
g ZA

1 B4 A, (D FF 7 3o AR
HF, e () A Agel tiw A
7} o] oux Aol iE A olsi7} b5

rf

L
o

u| oA 7R 5}"4 A A ] =
4 AUt TgoRE FHAR (450 v
‘j:—-zj) ot} (&4 EIA)27)

o =1
‘r_“l“r_‘g—l

F2=2 A, 2021l 17.44 uj
8), wathzE #4190 W)

:|:‘>~

W AAe] AAAIA WFe 182%Th A1 MFe] Be Tk WEE
2, 7ol 99.3% DU MEE FE Af7ts Yabe] ARG Folmz Al
oA Z o ro OHLME st YT AAET95%), L E(77.5%)
FE A R7ks el ARF FA Bl 2o AAAIUA WFS HolFu
}%}\}\q_- (EZ'] . EIA)ZS)

nAuto 2 A AHES AGAPe] FAGRE 2AREE, 7 F9
Ao me} A Em= A Az A Qe FA FL on])

2t 28 A e oy Est 2ok

e R BN NEEEIEES SRR E
AR vl ) H| 5 T A o F-

Alabama 4289 7.50% 1

Alaska 159623 36.30% 1

Arizona 6 12.70% 1

Arkansas 4211 5.90% 1

California 134612 44.50% 0

27) https://www.eia.gov/energyexplained/oil-and-petroleum-products/where-our-oil-comes-from.php
28) < EIA Utility-Scale Net Electricity Generation, JUL/22 > https://www.eia.gov/state/data.php
29) https://www.electricchoice.com/map-deregulated-energy-markets/
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Colorado 153423 28.90% 1
Connecticut 0 2.50% 0
Delaware 0 1.70% 0
Florida 1490 5.80% 1
Georgia 0 11.50% 1
Hawaii 0 21.50% 1
Idaho 25 74.40% 1
[llinois 7057 7.70% 0
Indiana 1523 7.20% 1
lowa 0 41.60% 1
Kansas 27905 32.70% 1
Kentucky 2464 5.90% 1
Louisiana 34719 2.60% 1
Maine 0 59.40% 0
Maryland 0 5.00% 0
Massachusetts 0 14.70% 0
Michigan 4339 8.60% 0
Minnesota 0 21.90% 1
Mississippi 13434 2.50% 1
Missouri 60 6.60% 1
Montana 18994 55.70% 1
Nebraska 1706 23.10% 1
Nevada 218 31.20% 1
New_Hampshire 0 10.80% 0
New_Jersey 0 3.20% 0
New_Mexico 457200 32.00% 1
New York 147 22.50% 0
North_Carolina 0 13.50% 1
North_Dakota 405128 30.60% 1

_42_




Ohio 18688 2.40% 0
Oklahoma 143052 32.60% 1
Oregon 0 77.50% 0
Pensylvania 6253 2.30% 0
Rhode_Island 0 9.40% 0
South_Carolina 0 6.50% 1
South_Dakota 1028 76.10% 1
Tennessee 157 12.40% 1
Texas 1739660 21.90% 0
Utah 35488 15.30% 1
Vermont 0 99.30% 1
Virginia 5 10.00% 0
Washington 0 79.50% 1
West_Virginia 18241 3.40% 1
Wisconsin 0 9.50% 1
Wyoming 85429 15.10% 1
2 - nl= A 18.2% -
oz A7 A A& g g 24S JYgses lu. oA
AHE AL v 7 F FolA Af7ts A AGPodA] B HE
7te] ABBAAT. o5 Tl FAstuA F AL Hf, hx 5 AE qUA
dol S F+= AAAAHA T mvlFo] i, AAQYA A g i
TFSE ZE A A A §S £2FHolX PAYE FZo] M5
HEZoltt &8 oyA A A izt =4S AR EH vF st
Ugto g wotg $i giAgh oqux MEA HAE JquAde gAsiEs st
HEAQL oA o]l AAAANAA oA, vl Aol AAH AFZHA Z&3 b
OB 2 8 4 9= Aro|EE oUx HI AIAHL dTHo gL 3 Fo
vhebE 5 Qe UE AEST 2 5 e 2ol



o=k ZF Fo] AF, 7has AabEs Aol R] dhA B2 Scatter plot-&
ohej s} 2,
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[ ]
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® ®
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o
Eo o ® °
K4 ° ® ® Y
& 10000 5 .
-_'<—J [ ] [ ] N [ ]
EI<:o ° ) [ ]
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o
(0] [ )
T 100 ° ¢
®
[ ]
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® °
1 0000 @ 000 O L 1 g @ 00 0@
0 10 20 30 40 50 60
M AYO| L R| H|F(%)
(F . vl5 FEE /712 ALY Zol7t AA, y L& 2 2ALEES A
£3t9 . )

’$7] Scatter plotoll Al AA A A=A vlFH {7t BibeF Tole 9o A
AAE, Ao ZHBAE T = gidth oA Eed, oA A7 A
b2 LbEFo] B2 A oyA A T4 T AF A dEe] A=70)

T AAYANUA B HEE w Aolth & 7Hge BY Zo2 Helg o]
thoo] AshE M, k2 F AT UA Aol BE FU Ao Fo 3
A oA, 3P ouA Ag D oA thastel UF 3 AW U
Be AUA LS 2FA FET & Aoks 54 GoiFa At
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4-8. Ol ABIFO S UKL S HE

41-6%ol A PF F Ao AF oUiANY BA FH FFS AHngh o
ZEN o

oz WwE 7

A ARz =2 A 2Eds A e
st HlolE AARE, Hdse Wt AW Hxw AW S99 22 AH
Ageta ok oRl OfdE YFEAE 2 g4 =
(Policy goal), #& W<t < Zotrd

JRRE

=
[€)
BAR] v=o) oA AA WwEFe osid & A

A w2 AuEAQl oA Ao EF(Energy policy goals) s WA AR
Ak oldl+= ul= 98] A AJH] ~(Congressional Research Service, % CRS)
oA A Aot

(D YA BE LD oA a8 =7HConservation and energy efficiency)

S oluX BE D SRt o Ughe) npEsAR nR MR Fhg 7 EA
o)L FaF U Aol 7| Bxo|rt of& 2017 o] Fo ‘oY
A 2E U 7F A BER FAEYE, 1 A% dAL, oo, AT

of TE A AAolAe] EE B Pl HEHAT

offl

2 FHds8 = +F

- 19709 t] OPEC FE2 WA A 1, 23 44 35 olF 353 M4
o 2 Y &L ] Al FHARY S FEE Fseta =
A AR FES FAANAT BE o] 2X & 201099 Eo AY ¥9
< Sl AF Aol §5 ol F dAH= o, AR =
W 5 2 A Ade AsE 8% A4 58 5 shuelt

(3) A 89 7F&AEF TS 7142

- Afol HEAGETY 1A hAdsE Uy B oolyg YA &R, @
7 BE, 383 & dquAdoRe] HAE o THHOE JFS vA
T Fa% BACRR o9 A= Fa A Hxolth 5AA AA
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AL 5714, 8 4 F5, TA4 A
o]l 5 ZHEste thabd A A, H
AAAEL o3t o] QS RISty HisE A HS A%

-

(4) A2 A 2kElectricity Generation)

(5) AlAAY ol =] AF&(Use of renewable energy)

- 200590 w= A oFloA AAAY HE  EF(Renewable Fuel
Standard)e] T3 olg, v FFE& dARole Ay TS Hlol
A57F EFEH7] AFYT. 20173 FEHE AAAAHA g4ks fs tiE

=233, AF d9, 9 BEF S =X} F/En,

o oF WF o8] AT AHIzolA AWME 5T wF A A ZEES 2

g oo Hegoly 3 =X F& 49
2= Al e A3 HdF odAatdel
3}

oo g JN JE &
o2
%)

o

- e YoM ARYEUE AfaEe] ofu 9)7]e) Wl nFol
olUix] tRE Gray] e v Ufel £EL FAAZ Mkl

- E3 T AU AR a7 2 Ay A bR K71 A s ] 9
3 vt AR} 2H A8 =H(Strategic Petroleum Reserve)E -] 3)
H| S35 319lor,
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(6) Energy Independence and Security Act (2007)

- 2020 mlo] A8 PFH An

T

ol F-3}skith. (35mtY &dol Hagk Ad 7]

—}

=
=

& AT AF EY

- 7H8 & HIE‘fﬂ A7 AA7), As7), dEa, s,
e AEde] & 4% 7HEE 7HAAFS] duA =&
ST

- 20223058 +£4 H8F

P
=2 T
2o £ 08 FFAAT

AEE 554 AR EFHE oo A

(7) American Recovery Reinvestment Act (2009)

- 20084 FEU1Ol HE e U Y MUAOE, F 3298 Fu
o) A a4k o] Hofol Fahe T

1)

]

] ar
=2}
A

£
A
il

, A

S

Q o A 3
=) A==

Hr=9 &

o

o
_YE,
NE

(8) Energy Policy and Modernization Act (2016)
- A=, T4, g, HolE AEY dUA aes AU
W Bekg Betaly] 9% EAE sk,
- A S fol O ADES AAFZ AT
(9) Bipartisan Infrastructure Law (Infrastructure Investment and Jobs Act)
(2021

R

[H

2} 750 F 55009 & FASk= Holth

- kg FEY A B8 thal RzF(grant program), GTHl A Y, 7
& XZ vhd, tE, R&D HIE A9 SO gAER Addts WS
Hal
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(10) Inflation Reduction Act (2022)

1

o Ug F we FES FH ouA A
5 oux 43 A REE 9o

.

~ A SHOffshore)ol Al A Eate Heo AAvlne] =y Wee o
1087 71= 12.5%14 16.66% = =°]3l, A A/ (Onshore)ell A 2l5f
o glze] AY WSS HolT, A vitel I FE WYL WEA

o

z+Z& ol Zgl(resilient infrastructure)ol] o

2 ol

- & aoksiAw RA Wol A% AUALelA Heluas s $FoE
o AH vgo] x3slo] Uk
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4-9. Ol= =2 S WXl JI&A2 HA Akl

o
3
rr

s

geoz: o = AR 2ol ohigl, Wzt Aol FHea
A

I A E o

-

bt
e
ol
8
0

= i)

-

A N A7) FAEA)ZF 20208 e a3 d ‘o] @AE At AGrb2 4k
(Oil and gas industry in the energy transition)’” S E 3143006 wp=, ZHA)
AFoz 1a} oA, MHAYLL, ol|A] 4], @avlE 5 g2y SHAR

o

A A, 7 5 AE U ARt e] s FRE O FA Aeve & T AN

K

Global primary energy, electricity generation, final consumption and CO2 emissions by fuel, 2018

Primary energy

oil @ Coal Naturalgas @ Bioenergy  Nuclear Renewables @ Heat

shA R, A F Oﬂbﬂxl Z1ho] AT 42 HFA ook AF oAyA A
g o Fe] W3l 55, I8 dF oA 4bdel a7sks WY 8
7} ydo]l AAA I 7] “H-Erolﬁ} 2020"4 COVID-19 /\}ﬂ]-‘f Oe Zs 2ok
M7= AE oA A h bl
o7 24 A7l AA e AdE A —r°7} ("‘/\lZq 111 ) 30% 7t7kel =
gk, A 742 I o2 FHIAT 11 olF o] sfAETAAN
Agtolu AA7ZMA BAH A i mA4/7H7E BlE T 1008 ol dez 353k
ol Tl o2 AT oA ol FEI Fd= AN, AF A
de =N 43 &4 Wste AF YA QoA B aNIAgE A

A=A

9

N o K

30) https://www.iea.org/reports/the-oil-and-gas-industry-in-energy-transitions
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20223 104, =494 # 7] (nternational Energy Agency (IEA)E A7) Bl
AE T8l AU A ARl Aol GARER] HYERIE’ JF tksks ¢ v
U3 ole fagoly AAS T FAAEY g EABAAS AA gt
I IR7HE AL A A AAY SAAE 78 Ao ARG webd = ¢l
o, Ay me} oA ™| oln 8 HHo| AUA JoEE AR F
a7 3AY A3 FAE A X & FE At Yr|ojth

gt TA A 7 F = FHZ AA AU AAE S e o8 AL Hele
AYANIAE 23 A& 7Hedtar &2l Aato] e FAAke] BAE E
R BT oA BAAES AA ¢ s 3 A=V w1 FF
AA7E FHz Z4E o] H o] e FAE Eolgle 2FYES Hola 9

W71 A 3D A ZAMSE o] Az w2, dA<Hshallow water), AE A
(conventional), A&, LIdME 5 AFE A== WA/TH/AA A @& A
Aol AelHo] At} 9 & EW AFAHA Yf(conventionaD®] 74 ©4&AM7F ¢l
= ¢ 20300 €97 H"Breakeven point; BEP)S W7]& =A|£717F 30E/
HjE o]5kel B]Fo] 26%, 30~60E/ujHoA £JEIV|HE U] HFL 64%,
60E/HE o]ifo] HojoF EQEI|HE dr|e HFTS 10%S.2 ZAEHA=H,
gaM7E CO2 B3 100EE A 45 ol 474 19%, 60%, 21%= =] E3
o OAl ZetH A FIEe F3SHA (AR Y ol a MR E
) A% oA Ao AAIZel A ostE AR oFH AR, olgg A
Fe A= dol=rt £ A=AAALe] R EokdllA HE FEHAA U

oot

3T
£

31)
https://www.mckinsey.com/industries/oil-and-gas/our-insights/the-big-choices-for-oil-and-gas-in-navigati
ng-the-energy-transition
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https://www.theguardian.com/environment/energy

% of production at specific break-even (BEP) price points in 2030, million barrels per day'

No carbon price Carbon price of $100/ton COe
Share of production BEP BEP BEP BEP BEP BEP
in specific breakeven <$30 $30-%$60 >$60 <%$30 $30-%60 >%$60
price range, %
(2 @ - 6 0 -
% share

Resource of 2030

type production

water

Conventional 45

Deepwater and 14
ultra-deepwater
Heawoiland 7 [

oil sands

gebd A% U G JE gL A% bsd 4, 291 A4
2% Ao HuslHos 4y 4sEs Ak Wstel uge] Hgehs

o
=
B4E BeFE Zlo] st A

HEZAQ 2 A A E AHEY, vw HAYe =4 AF A F sty
Occidental Petroleum& 7]yt ~EFESQ 7]1%1<l Carbon Engineering®} w}Eu 4
o @3, dd 500,000MHES] gis TR AAY TALS A AL F
st ot 2020 6€ = = AF3 Al CNOOC(China National Offshore
Oil Corporation)= = =9 ®©4 FTH HFHA7IAANG) =< 557
sl Shells Aeks AZA . dx 20208 129 w=FY A 71g<l
ExxonMobil& &4 AHjE 7&d A&EH o2 FEAstn “AHg ZA S A s}
AA FE 5 g 2472 WEHEE 2016 ol ]3|
15~20% <©]

d
L
-
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1

E7RAE BEAE 5

2l 0.8%p(119E)= e Fd 3l d(Solar PV)oll FEAERQOoH, 7 g5oz2=
29 (Offshore wind)oll 49&, W& ¥ (Onshore wind)ell 49%&, B4 (CCUS)
of 19%E, nlo]ed g 19Ee] ExH Aoz ZAEIT

Capital expenditures on new projects outside of core oil and gas supply by large companies, absolute and as share of total capex, 2015-2019

1
2015 2016 2017 2018 2019

I
e

SolarPV @ Offshore wind Onshore wind @ CCUS Biofuels Share of total capital investment (right axis)
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AAzke, e 3 A
o2 AAxgel Erh AAT FHARE SA0| A5 v
Acke vl 9 J

i

] A2k zpA| 7} A S
AR S e

X'E :.:,

5-2 FolA= A F7F I
3, ZF 203 FARIEe A
be g Zolxzt drh

5-3 ol oluA AFel thal AMRI, o F HPOR AT UIALY
2 Yol st ux A BF SolA AF JUALG] ol W
gl Azs) B @,

B2 AH[Resilience) oA AHE AE ox Ado] tis A
T StoA HEF olyA AP oud EAF AEHS Zin

s e Aol

5-5 A e HI oMYA dAE #Es= E UE T8I 58U 7F W3
(climate change)$} AF oluA] Adzre] #A, a8l AAES B4 Huzt

s},
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o-1. 83 WUYXIMHO 1= BHS EE

AT AU ALHe tig AAe =29, AT oAUALATe] Zusls
AAH S g 4] Ay FHojoF AT M, A7k, Ag 59 344
25 FE AESte AF dUAAdY A AH T stue Askel widd A
AL AFs|T st HER AAdo] w=re Zolth mTolA AR
£ S&ste Haf FAARE B2 FiEe AAse A2 duA R’
dAGT T A CAAAL A AFTE BT o] FeA AR A=
#dste], A, drig S3HAEE A=k o] &= Zol AAAY Sl
A 7P maA QA dig 4 A3E Adste Radt

*o22d F87)e A% A /AYE A S Environment and  resource
economics) T4 % HE AR
#AAE W& 44, FAso B9

29 g9 AAAEL University of Texas at Austin® LBJ School of
Public Affairs®] Sheila Olmstead . =ollAl ow, ng & glo] £ FI

B Z/ AL+ =

, = ‘Non-renewable resources’ <}

FA7 A= HAAA #FH F L3 W2 S ulE Hotelling ruleo] th.

AE YR ALY A ZF(extraction)A] o)L Hslstr] YA A A
7FA|(present value)E # 3ok =t AATFHOZ HH GiE AlH¥e] = W
olgtx 7HATTH) A WA A=FAIHS o] (PVNB; present value of net
benefits = Marginal benefit - Marginal cost)¥ F WA A=A1-He] PVNB7} ¥
A A5 A o]efo] AHtjstH T

Dynamically efficient allocation
in the two-period model

Marginal Net Benefit (NB) Marginal Net Benefit (NB)
in Period #1 (§) in Period #2 ($)

6 in Period #1 PVNB
=8-0.4q:-2 in Period #2
=(8-0.4q2-2)/1.10,

T-5.45

- (%) w IS o
L L L L |
T T T T

- »N w -

| I I
Qin Period #1 —*0 5 10\ 15 20
20 15 10 5 0+—Qin Period #2

9:=10.239
4:=9.761
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iH% H] &-(extraction cost)= F7FH o2 313 XA Marginal extraction cost

£ MEC, Marginal user cost® MUCZ &ta, MEC7} €A% AL, A7 SA A
%%‘ d59 MUCE o= AHIE 3HA Xohe Aol tigh 713 r&olgt &
Romz  AYHA = AYUNon-renewable)?l 34 go] tjsf MUCE P -
MECe} Ztha & & 9t

Dynamic efficiency with constant
marginal extraction costs

MUC is marginal user cost

F: (ss)_ MEC is marginal extraction cost
Period #1 \
4 \ pi1=3.90
2 | e } MUC, = 1.90
1 Nmand
T T - :
0 5 10\ 15 20 Q
P($) = 10.239
g
Period #2 \
| P2 =4.10
E\ } MUC; =210
2 1 MEC
1 \ nnnnn d
T -

Hotelling rule-& Marginal user cost(MUC)2] T A7+ F7}8-9]
7138187 YA o HAF AR A A=) AA o] Hujstd

Muc _  P-MEC _
MUC P—-MEC

MUC _
ot
FAGE Q=TS AL wel J3¥ nZdE 3, Marginal user costtMUC)+=
Z7}3t). o)== Az a(stock effect)dtr Ee)=dH, BEFo] Zo|HFo| wat
ZHE Aol gk A =el o] FrtstiaA WA= dAolth

o= A MUCZ} Azt wre} Z7}sl==, MECSF MUCe 3, =
g A &EH o2 FIIgiT o] Ao FEgtsles AFcld, SAAsE HA iﬂg
stal BE Aol EojEW HA AA7HEol S Aolghe A&
o2 &1 Aolgt B A Ao|th. A LAANA AATHE S A& %—7}6‘}:
|, A5 © ol A= Aol gl A9 7HE<l &9 ‘reservation price’
T+ ‘choke price’ 2} B8+ 7FAd =EshA Hoh
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s
10 Total Marginal Cost

a8
6
4k MUC
2

0 T Time
Q 4
Extraction
and
Consumption
Time of Exhaustion
T
0 T

Time

sAT U AANME BEFo] 0o B wrbx A2 AL, T wriA
ol AgTHHel A% A5 ASE vk @UANAE sHHe] Fril
o A HAE FolAA o ol AR A
£ AFel FUHL, I oFlE HFF 5 AAY AuAUL

| Y

ohA] sk, backstop technology$] marginal cost7} & olUHA ALY 714 <
At (celling o= 2838t A He Aotk I Ay, et Ay A Azt
UA A g A o0& ofgel o] &xHo = o|HZITa dsE + At
Multiple non-renewable transitions,
with backstop technology

MEC of backstop

s 1|

Time
Non-renewable
resource 2
is exhausted Non-renewable
Time at which resource 3
non-renewable resource 1 is exhausted
is exhausted
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Ad 4 d7 A7) Hotelling ruleol] thdtk AZo] o384 o, 1 Ax o
e A3 At e dA A Ev ALeE BEAL A HIdd =

Anderson, Kellogg and Salant model(2018), Modified hotelling rule & Z& © A
G Mg Bdo] Yo glorg ok ol thit FUE P Had A
o F "ot

5 U 7%

= 7 AF AE AL
o ] 182 =& F Adoe Holth mebA
15 oUA4APS FAFILA sl IFL o]#d de nH3] A&KFHoe=z A
5 oy arde] AN $9E fANoE Aok WE WA Ao 1] A e}
S n F 3+ ‘backstop 7]&’

2 A
W9 A%E 47 280 4% AALAS WA s oA A

(F& ole “AAAG’ FSHAARE 43 AyzA, ‘oA tH’, ‘AHAY
kol HAHAC, 2ATME WS 3 2E GUE SUS HiARE Adolnm, HA
d )
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dkstd gAF 7le #d To2 d4 MAdA wHa" ‘E AHFE o] &
38 Azrol Wl Zrbsta 7] wjEo|tth whebA A7) Hotelling ruleol| A 9F 2
o] ‘A 1A’ E oAYA HES AHer|e oAHAx AA ol

Petroleum Reserves to Consumption

Year Ratio (years)

1950 22

1960 37

1972 35

1980 27

1990 45

2013 50
Sources: Slade (1987), World Resources Institute (1996),
EI4 (2013).
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32) "U.S. Energy Facts Explained.” U.S. Energy Information Administration. June 10, 2022.
https://www.eia.gov/energyexplained/us-energy-facts/
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= (D "= FF 28 A7E 9 Heg, (2) 531 FH(monetary aggregates), (3)
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33) Ron Alquist el. al. “Forecasting the price of oil”, Board of Governors of the Federal Reserve
System international finance discussion papers, number 1022, July 2011.
https://www.federalreserve.gov/pubs/ifdp/2011/1022/ifdp1022.pdf

34) H. Miao et. al. “Influential factors in crude oil price forecasting”, Energy Economics v. 68 p.
77-88, July 2017.
https://mountainscholar.org/bitstream/handle/10217/206713/Wang_TY_EnEcon_2017.pdf?sequence=1
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35) J. D. Hamilton. “Understanding Crude Oil Prices", The Energy Journal v. 30, April 2009. DOI:
10.5547/1ISSN0195-6574-EJ-Vol30-No2-9

36) P A. Cartwright and N. Riabko. “Measuring the effect of oil prices on wheat futures prices”,
Research in International Business and Finance v. 33 p. 355-369, January 2015. DOI:1
0.1016/j.ribaf.2014.04.002

37) "The National Energy Modeling System (NEMS): An Overview 2018", U.S. Energy Information
Administration, April 2019, https://www.eia.gov/outlooks/archive/0581(2018).pdf
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West Texas Intermediate (WTI) crude oil price and NYMEX confidence intervals
dollars per barrel

200 95% NYMEX
180 | [ | [ l "-"' futures price
160 . : . . (ot confidence
| | o interval
Eg West Texas .’ upper bound
100 Intermediate (WTI) spot price .p
STEO forecast
80 NYMEX
60 futures price
o 95% NYMEX
20 futuures price
0« T T T T T T confidence
2018 2019 2020 2021 2022 2023 2024 interval

Data source: U.S. Energy Information Administration, Short-Term Energy Outlook, Jan@4fy 2tzsnd
CME Group, Bloomberg, L.P., and Refinitiv an LSEG Business

Mote: Confidence interval derived from options market information for the five trading days
ending January 5, 2023. Intervals not calculated for months with sparse trading in near-the-
meney options contracts. e‘ i ai

LN BN
U.S. diesel and crude oil prices Components of annual diesel
price changes

dollars per gallon dollars per gallon
8.0 monthly retail diesel 225 forecast
7.50 annual average diesel 2.00 1.73
7.00 monthly Brent crude oil 1.75 .
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Data source: U.S. Energy Information Administration, Short-Term Energy Outlook, January Py
2023, and Refinitiv an LSEG Business el
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38) U.S. Energy Information Administration. “Short-Term Energy Outlook”, October 2022.
https://www.eia.gov/outlooks/steo/report/prices.php
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Method Test RMSE R’
Preliminary linear regression $18.79 0.6535
Secondary linear regression (Supply-side $19.26 0.6603

crisis interaction terms)

Secondary linear regression $18.00 0.7157

(Demand-side crisis interaction terms)

Lasso regression $18.51 0.6326

Random forest $5.91 0.9745
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Energ?/ transitions have been, and will continue to be, inherently prolonged affairs, particularly
so in large nations whose high levels of per capita energy use and whose massive and
expensive infrastructures make it impossible to greatly accelerate their progress even if we were
to resort to some highly effective interventions”
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g Zo|A FE =95 MEd, A Fuol duiy AF, deiy 2E3E
h A= Ax AR FHEHEAE Tl 1 YA FFHe LS =3t
= Mdeltt. A =(Reliability) & Ho = AF =+ SAIDIO, SAIFI4D, CAIDI42)
o] 9=, 27 (1) A28 Z=doA oux] ZFo] dup} QeEiEel =ty
=&, @) Az" FSHAA oyx Fgeo] duhy AF FHEHE=X], 18 ()
ARAF oA | Fge] duty o8 FEEHEAE B e Aol

SAW, sk 2ol QAT 9 AgHo L NHETYE AEVORE F
17 ths Baezt SAS GAS FHOE W d ARE BT gk
A YA 4B o)A ouA BYHL el FUHES E A

KT DA O

WAL AT E gFE 47193 By
Aol A FETel AN theshy AE M BAY & Ao B

40) SAIDI = System Average Interruption Duration Index
41) SAIFI = System Average Interruption Frequency Index
42) CAIDI = Customer Average Interruption Duration Index

43) X : Pacific Northwest National Laboratory, “Electric Grid Resilience and Reliability for Grid
Architecture”
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Intrinsic characteristic Impact of behavior
RESILIENCE RELIABILITY
Stress resistance Strain compensation frequency indices duration indices
(SAIFI, CAIFI) (SAIDI, CAIDI)
“hardness” asset health capacity efficacy resilience fracture u_tlllty recovery
rates times
= > These are backwards-locking, non-normalized measures
Ubidacichs | | well known metrice ] | ML DIREC mettic | | et | of actual behavior (response to specific events).
o =] R Ry
Bgeo] nlFelq LA vl tFR 7143 Solun 9
ZEEN ol —E—Zﬂ HAE AlEgese M)y 3
’Eﬂ ]

=]
S st sTHE s, 3) A
Z(Winter storm) %@ o]& 213 tj
2 213 oA we (6) AA o]

£ 40 W o rfr

o FO"
m{o

o 1 ﬂl\
ofg M

kA oz EdEs = Q3% 947E (D) dyAFo] dupy E
Ex], (2) Ao TS tinls] o 2o g A (redundancy)7t JEA, 3) Y=
oiuls] 53 Adol FuIEo AEA (Resourcefulness), (4) Ao ZHE Q]
gl Eo] drh} al&3A o] Fo]x =4 Rapidity), (6) I8 AU B 1 &
do] FHALEANA FHA 2&sh=A (Equity) 5ol F8sHA A&EL Uoh

GRID RESILIENCE

The ability to mitigate and recover
from large-scale disruption to the
electric grid

Robustness
risk & vulnerability assessment
climate change adaptation
critical infrastructure
sustainability
cybersecurity

Redundancy / \
® _»

clean energy

diversified energy supply \ﬁ/

Resourcefulness .

emergency preparedness S, 4
smart grid/AMI - @ -
microgrids =

energy storage

Rapidity
disaster recovery

Equity

community resilience
energy justice
affordability
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oj¢} 2 &9 stolA AT cuAdel Taede =Ele MEE AAE
AFAL = At AT AUAAAe] AAA, R E TA= A A= AH &
Al oAM= 2 ZolA duEgk=d, oddA AAS nigtE o 3% &
i SH= 3 HH 9 FasHA

, AP E, & dyAe] A dE #-
= Aol

OhAl sk, @A) vl oy A gbdelA = dif 2 Addd, A4, i3 52
2 A7 AR oUA 7)o Heste ELYT Jidel v A3 3l
a1, o] & HsA = Aol drty EESHAL AR YasE EHastal o
o, 4ty w2 S EE=x], 28 FALANA drid 38 A 5ol 83}
A =ol=Ha e, olfg FHoA AT ouA Ade des AAAC
E= 8 49 o’ & HolAde FeAe d8Ees F due FHolnh 9
o delie Fedte A Ad R A8 FEANA TA ¥ AR =S &)
.
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0-0. MF OIUXl &l V| BSO] T

SFo| A mix|Ete 2 AWE FA= 7]$ WHIHclimate change)el A& oA
A A E 7S I} A X = ol

Sale 22 35 % shjolt /1% WHI} B3] 28 olfE, AE oA
1 1
P2

A% olixel Wes BaAeA s 2ol GF AR QAW T FAA
= 7% Wske] 0@ | mealr] of2le Zwol Utk %Al AHolA
A Egkzo]l AE oux o] ADH WAF P A @ ol A&

Az 71ee] B T Qe ®E FE3| Hso] 7hed SHe] Uth

Lo

N

U e A el £alFFe AYAE A4 A8 Axe AEs7] 99
e 7% dgel o 9Ee A5Hor RUHYSRA, 7% WEd g2
AE A ael B ojgshe 2ol wEA Basit s,

olgo] ZH= ojulel XM, T3 AF AuAAATe] BA Sol thEl 7}
= Avses s

A HAE, 7|15 WH3tol] thdt 71242 8o BEYFH AZSHAT 7Ed e =
A &3 (greenhouse effec)et= &5 Bo| A& oY, A 24839 = A
T ti7ledl o8] AT &7t LUt €irE]] AEANE AWt 8o
2 HIZo W 55L& dHsirlde A™ekA gue ATE Aok 1A
LA aFgE 895 gAst A+ &d3Hglobal warming)gh= 807} 220]7]
A AT o] gole 24dadees A EoutgeE AT & ¥HE FAHE B
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AET= SHAANE 9§ AES gojgdas & F Jou, 94 dAE Za 3l
o kst HZo 7S W e @A dRbeke] 2dsi(warming)oletalvt &
+ A, o= AY2 AUt AR, o= A HL THEo], o= A¥E TF
7F ARl 5 1€ 71F 1Y AAVE v e EES Bola 7] wWwolt
kA v FRoAE ‘7]FE WH3k(climate change)’ e €071 71 @y

Metazk itk 715 W3slo] tidk o5&  ‘Duty of respect to nature’ , & A
Aol "tk EF YF-ge S AlZelA Bakes SR Ye] e, ‘Duty
of respect to the future generation’ , & T3 Althol] thalt o Fgh= Ao =
He 224945 e, 715 Wiy oS gHaetA 28 we 3, S

= Aldhel tigk o Hoes A, S ‘Add "t EF oF E He
Aztel Zaf A ot sivkstH o3 Aol =A7F ofd et olm] HA] Alth e
gA2 grrew Q7] ol

X
o
>

U= 713 \srt JIF A4 mAl= 4TS AFsetn FAZH R 4%
o tiF F/MetaA st EFolth ol A3d] T4 9uE zh=d], duv
3t 71E9 71&E W3l ‘=7F o =719 oF&(commitment)’ EE AT H
AE A AAAJ HE FA oF Ho] FAA/&YR/=eH FHd 2T
O =3& 2™, oAl= 7 ‘ﬂﬂﬁ‘rﬂ MRS A7) AFHo=m FIFS
H A& ‘Y ALY 240 2 SdE Q7] wWEolth

713 Ws7h A%l rAle GEdEFS o JHA SHeE s = 5 o
A WA= xd= Qs AHAQ] FWol A= Aotk (Heat-aggravated

o= ST ALz 2=AE I 9l
=, ol (D) &718 o] & FolAlE FH, 181 Q) 72 Feow Axd

=5
™
A
&
Aul
dlo
o
i1l
N
i, o
E
ot
rlr
folr ¢
oy
b

beogE 2E3 WSS Sol g7t WPl FHE B 4 Ak eyl
g O Aol BARE Aol AT eda R J1F WEE Fd O
]
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ot Awd niet Ze 7|E Wt <l

Countdownelgl= =

Hlo]| E/E 7] = AL | 4,

nzs s AAEE 24 48 v e Exdl, 713 "Wt vxe I
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& Ag

X, X2
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o

=
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>

rr

Change in the Crop Growth Duration
Absolute change in days of crop growth duration compared to a 1981-2010 baseline, globally and by WHO region

Global -

Maize Rice Soybean

Winter wheat

f\ﬁ‘! /‘!l
l \‘. 14 1i ﬁ ”

44) https://www.lancetcountdown.org/
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GeoR 4uE FAL 71§ Wslel oux Aizte] BA 9 FRaof &
9 744 oS0l

gARe] A8 BAGY FLF AKEE) F HUE FNAE AL
‘driy Fojop shtvbel @ AUH, el @eFld AT C15E o=
LT AL AT AL BE| TS AL 20508717 Ao wEThs
o 60%, AEke] 90%E AFs|oF Ak AT AR} Yk,

= 0E BAE, S B oolug nTE WA B URHARES 9
3 AT AAte AYOE BI i o= EAZ Hu ok AAsts
S HHARY YFO|BE BaE HMESHAW, NEFo] Ak Hg ok @
A Aol AYHoR ABAAA A= AAHo] g3, A HAH @
gMAEl Reade 4BAM LF g EE AT 24 A4
v} e ol ggelddth SHAR BF ) AR Ao WEw ofs) @
o] AAT2E AT’ AYOR ALY AT A AYW (15ET BE
g4 Bbssa au

wetd sddEst 71% Wak g el $Pe YAu 44 g dgeln
2, ®a A /)% EE B2 2Y @ B8 714 AR D A5 XL
ol 1F Mk EF &olM Y] AT DA s)&oleta A

ol &= 7|5 W3l thg3tr] A3 2= AAS} ZHAdNIE HE7 o
n R 4ot} 7] WM of-§ FHEo] (D AAHe =3E = ¥

the impact equation and increase Nature’ s supply), (2) A& AHFS =A
st wWH2]S v+ WER(Change our measures of economic success), 18] al
3 A 71#H A="HES 7I$HE 3P = uiE WEK(Transform our
institution and system)o]gt= 3th = slollA & A= o] Ut

2 Fd Hauxe] FAQ AT duAtd S dasA= AAANA AHAE F
E3eE A84S ol HUIES Haslse HJZ%‘EEE 7€l Fof i ol &
sl AAAANAA & AL 7Hestal g4 wEo] A2 dUALeze oA
Ags ST =Hof denh JAY dF 01]‘4114‘}‘?334 715 W3} te| §

45) The Economics of Biodiversity_The Dasgupta Review
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ol P4A F AF AUALAAY dFHol =4 tso] Zodes A&

ANAFE A5} A

Empower citizens
to make informed
choices and
implement change

Balance the impact equation
s Effective Institutions
Change our measures r ing all levels
of econamic success by oo
S y i
l Trar aur institutions lecal to global
and 5 r

A global financial system
that supports Nature ecan 3
the role of Nature

_81_



oJ

=
s

KO
oK

M)
Kl

AMAHS

al
x

X et
— 1

(=
=)

6-1. 88 OIUXl MO T

o= HF oA 7]

B

T
) .

n} A Bt ol A

AHA|

=i
=

Bg A

s 22 dule] ¥Mstk 85

N

=i
=

R

AT A=A

—_
o

—_
fjle)

ol
mje
__o#

ol q e AANA %
75—]]

B

)A

J)

il
N of
X0 =
R° zm
o) 2
X X
Ry
T %
K o

v
H_._ N
o) B
i

}le)
3
) %O
- ar
T o
file) )
Mo B
o) %A
_Mr N
A
oz
o)

)

JHEME o}

s e,

1 A o] 2}
AN F)= Aot dAA A AAZ o

A

AE oUA Adeld HAE 5 = 7H3

= o
=4S

Hj

B

)

U

—_
o

Nio
Nd

~

;oL

Nlo
N

H] o] A

<

)
w7

B

o A4k

K
MK

e

F

= A
=

7] == LNG

o
— =

gAY o

L
fi%e)

(low-carbon fuel)’ ¢ BH]Z=E o]

Bla

& Z=Z(low-carbon hydrogen) AJ4H&go) tj

Z
&

)

=i
=

-

& TN

7h Hholed Rl o

=]
T

cheret 3

I 24 @ % gk [EA

HE F35) 712 AE X

Hi

T
) Y

o

oy
Vo

iy
o
Njo

%

B
o

i
W

I

—_
0

—

ol

2 15%714 ol Ao W

o ZuE FA2018¥ EA)

Nlo

1

.

3} o

101 ool ool o

A A]

71 H]30] 1%9 %= u]

-y
-

_82_



Capital investment in liquids and gases by scenario, 2019-2040

rs (2018)

a

sall|od paelg

2036-40
© High-carbon liquids and gases: 955.91 billion dollars (2018)
]

opeusog

Jualudo

>
g
g
g
=
& -

T T T T T T
2016-18 2021-25 2026-30 203135 2036-40 2021-25 2026-30 2031-35 2036-40

High-carbon liquids and gases  ® Low-carbon liquids and gases

ojel Al 71& A 9 oM F3Iu ¥AF =
4 WiEHo] B 3 A =

o
(Z2)0] BAlel F 5|00k Fth,

g, Z2AE 3y F¥, i dtE A
engineering) < @83ty AUAFMTS A== HAHAHA  7]<(clean
energy technologies) #okellA 83 95 Fh& F o, 53 ol 7=
o] T ZlETAE oA AE dutel gy &4k E8EH= Asa
st7] el HE AUA A 2 7ol AN 9SS st of gt

ol AT <HA
AN vlzays Rds AEE 5 dud CCUS 79 B £5& U5
gEs S ZoR oiEa At

59 Jlex AE YA 7

< =
£55 =9 F Ao A AHT dF odyA 719 Y
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) oux Aol He AYG AT %] B

=g}, 7149
A 98] AAAel gaBo]y] wEo|T

H,

A ste], [EAoIA ZAME ofg) ARE Aurw, 2015~20183d F9F Ak
7le EoEE AT oddA I FA HIFo] AE AeH, AE YA
ZIdES B®AER P F8(CCUS) #okilA 7Md FEeAA FAE A=Esta
Row, Holedm F Y T Hofdx A3 BEAE 2SS & 5 9

Share of global capital investment in selected low-carbon technologies (2015-2018)

Total world investment
$300 bn $530 bn $75 bn $20bn

0
Onshere wind Solar PV Offshere wind Biofuels ceus

o Oiland gas companies @ Other companies

BelsAm, sl Afrks 7190 of

Aol 714, ok el AAE S §45)

713 s} gl o 7H
Fos 15E o2 AFTAII= Aolth. oA IPCCntergovernmental Panel
on Climate Change)”} I}2] @ <FS I AAS B2, HA3 2%, vE25HA|

15% oW E 7| Aes AFAAk - d -(heatwave), sll+H A
, 283 Abex el e A wgE Hold £ e Aotk oA
S99 WA B4 Aol G2, 0008744 4] L5E A es 24
A= B4 AL 7leol gz H8&H= Zo] Hest dF5 =
L7] Avg & GAst7] el Al7lso] 520 r &9, Rgdta 714
OH, AR AHP4E &F2 118, Hlol o|XA| 8o+ 38 oA,
A2 e+ 1.7, 84 3 9 &8(CCUS) #AA= 50u) o]/, 18] Ay

o

YEHolw FRF BE F shi: AT &%

offt
ol

b e o
o =
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Bioenergy demand,? million barrels of oil equivalent

A= Add, ole AF A=A
FHE Mz AR Agsial AR

Hydrogen demand, average annual consumption, EJ

Power Power
Transport il Buildings
| Buildings £200 W Transport 14
M Industry W Industry
W Agriculture
8
- .
2019 2030 2019 2030
x3 demand x1.7 increase in
for bioenergy hydrogen demand
CCUS, Gt COs Voluntary carbon markets, Gt CO,
Industry 17
Power :
W DAC
W BECCS®
-
E—
2019 2030 2019 2030
ol M 9o YHUIFHE e &7, FHAE HE 87 ) vt
&4 W37 ofdel, AF oA Agely 7Y SHAA He wox F
B3] sabo]l A A AAo] FEW wsolth $4 dH EoA A3
o] &a& ALy #Ed A2 I AAEZAE A TR FEFR] Aol
AFEHIL AT AT B4 A AJANEIES A YA 71ge] S
AAHES Ztn Q= dE 9 Fad #eA AT A 71dS HeHCHA)
2 ofn] =Y, JbF BEHL Y ALGE BRI Aok HolA Fa 4
ozel Aol o Folstttn Ak FAE AFYAI L, YiE F
25 olsA7IE A HAMAE oln Azt 2 s AFolnt. 9749
wale, 283 1Y BAY 45 FAEL AFE S Al wahs



lP_i Ga ZUS AT HHo| AU ABe T
3}

AN A7 2 5L 93+ =g}, Electrification)¢} ##H3) A= B2B, B2C &
HYsta & AuldE JAxZetrt oln FHEo e HAA T8
o

r

AT oA Adr1gel MY AF Aga A7)1% Hopulth ZtEm Qe
23 2 7188l ofg =30 AEEHo A=, dA X g okl
ol

AA Be 71Fade] 9ee UA B FAY 5 Uk

i i [ Renewable power
Refatives tajof High Better fit with existing - o

value pools, : - Electrification
. ) e oil and gas operations B3 <
illustrative Tran_sm{sspn ¢ 2 (EV infrastructure)
and distribution )
@ Biofuels
Voluntary @Hydrogen
carbon markets . Wind @Carbon capture,
Hydrogen utilization, and storage
: ({CCUS)
Attractiveness Biofuels Ik
(spread over E”elfQY Solar = @\oluntary carbon
cost of capital) HRIVCRS < markets
. BECCS
EV charging
Storage solutions CCUS in
power or
. industry
DAC
L Nuclear
Less 0&G competitive Better
good fit positioning fit

o2, 39 Af7]dNational Oil Company, NOC, $-2lvete] 3¢ /%
Apel d3E Fasith eux s 9 oux] tholEl 2yt WEE 1, 79}
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71817} Al EA A e FFolA 9 AFrIde WUzt 719y A 99
g 7135 AR &= 19 oA Tzt 7ol 7 & gle oA ¢
B9 R a5 bFAR SHAAY AEE 3] Folof gt & 9
UM AFHJYY B4 2F D FL(CCUS) 7|&, 4 &4 2y 2 7|&, 17
I g3l v A7 g8(non-combustion uses) 5 TEF Hoko A AlF H] X
Uz 713l E ZoHAE duA HE Ade] E£587] 4 I7F A R
AL Folxs &g 3 Fofof g

TERt oy A bE B ooy A] g S A =D AR AR
g&e2 AeHola 7 dE:A] WS AF HS7 FEIA=H, FFols

2
ool WAMNE H% wedeln FA% BE B Aol BaP Ao BuH
o o B9 4RI I PO WS T WG e »
bt HaE mE: SEue Aol MY MF S s P 5L PEs
£ Zlolth oA AUA FF 714 STl FHHOE U AL
Fud F YEF Y AL Justs 2 5 TPHE APoR, FF T
AR gel @ AF MzUs Bl BEFL B 4T SUINE FaHE
Fusta $USGE uA 7 HPYL Fusts AR AFom A
2@ % 9L golnt

T AU A A AR oA FH3oF st E sl FAS
=%+ Z A (circular economy)’ o] thFo|t}.46) 7]E] A HH <
-> 48] > HIDAAA "oy, AYE Jhed AARESa, 12E QA AR

N=i s
Fox e AZE&/A7IES Tl E TOE VHAE Boldle Aol S T8
3l A Utk olHg FFAAY dFe 53] AT AR g 713 80e
2 28 F e, ole AF oyA 4ol 7EHOE A GE| S w3l
2" F, A7t HE JHEEte Azbo] ARESHr] #HE g tdd g@3lea=
A7t-gsted E83ste Aol B=E, 134 &AH7F £ o] 3o & '3l 40 u)
A3} 23 HARAGIE geridgds 712HQA 4E A= A7 g o
o oty =8 93 344 #H ¥l  ‘Ellen MacArther Foundation’
oA et &3AA #A MEEAE, Ted] LS ¥ opygt MR A A

46) http://ellenmacarthurfoundation.org/case-studies/policy
47) https://ellenmacarthurfoundation.org/circular-economy-diagram

_87_



p ,—,-Ir‘\
RENEWABLES { & FINITE MATERIALS
RENEWABLES FLOW MANAGEMENT h ,;_, STOCK MANAGEMENT

o

PARTS MANUFACTURER

Voo

PRODUCT MANUFACTURER

Vool

,mm.,..,I: -
/
-

FARMING/COLLECTION'

BIOCHEMICAL
FEEDSTOCK

REGENERATION RECYCLE

ISH/
REMA UFAc'r\mE

REUSE/REDISTRIBUTE

CASCADES MAINTAIN/PROLONG

ANAEROBIC
DIGESTION
COLLECTION COLLECTION

XTRACTION OF

E
BIOCHEMICAL
FEEDSTOCK?
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ol#gt &AM ESG FE2 53lu AF A ddel £33 ZIdlA T2

3t oJu]E zZFS 4 At} ESG(Environmental, social, and corporate governance)
+ Bl2Y 2o i3 T2 A& ThedH ASl mlAE S S, A,
ga 719 AujFEes Al 7R A4 QA= gofsial, IS oo S
OS5 A d=3] AL =2 FIoE olne Y7ot &3] HF 9
UA 4GS 718 W3k, 2 14 9 dAA 7bE Q1A &8AF BE F A S
Ho A ESG AP 2RE F4AA IS @S F s A= 7dgdg. o
A E3 Oau F8 o474l Shell, BP, Total, ENI, Repsol %°] ESG 7 <3
of A= YA e AR dHA denh v AE oduA A #
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A N =
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