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Formany years, policies to reduce greenhouse gas (GHG) emissions have been ofinteres Analystin Energy Policy
Congress. Congressional and constituent interest continues in fi@altigress. One option to
reduce GHG emissions fromelectricity generatiand¢ean energy standard.

September 14, 2021

A clean energy standard (CESpmetimes called a clean electricity standara policy that

requires a minimum share of electricity to be generated fromelitglelar’ sourcesNo universal definition of clean energy
exists and poposals differinwhat technologieare includedSomeproposalsusually referred to as a renewable portfolio
standard (RPS), include only certain renewable energy sdargesolar)while otheproposa also include nuclear power,
fossilfuelsequippedvith carbon capture and storage (CCS) technology, certain natural gas technologie seoeagfyer
sourcesAs of 2020, thirty states and the District of Columbia have implemented a CES, including 10 juris thictiovils
ultimately require 10% of covered electricity sales to come fromeligible clean energy souregslition, eight states have
nonbinding goals of carbefree electricity, and many utilities have committed to reducing 8@ emissiongo varying
degrees and over differdithe frames State tegets and utility goals cover%woftotal U.S. electricity sales, wit9% of
totalsales covered by a carbiee target orgoal.

Members ofCongres$fiave demonstratedlongstanding interestin CES policies, with proposals for a national CES dating
atleasto 1997.None hadeen enactedostrecentlyfourbills introduced to date in the Congressvould establish a
national CEfsometimes in conjunction with other prdis) Themeasurediffer in eligible sources, final targets, and
implementation details. For example, drilewould require/0% of covered electricity sales to come fro@wrenewable
energy sources 3030 Anothehill would establish CES targets catient with 80% reductions in electricity GHG
emissionsThe 116 Congress considered butdid not enact seven similar CES bills.

The Biden Administration has expressed support fora 100% CES as pacbafiitiiment to reduce U.S. GHG emissions

by 50%-52% from 2005 levels by 203V orkis underwayamong some Members of Congress to develop a Clean Electricity
Performanc@rogram (CEPP) to help achieve this goal. The proposed CEPP would aim to achieve the same goals as a CES
but through a different policytricture (one designed to meet requirements for passage through budget reconéitiation).
context, renewable sources madeli of U.S. electricity generation in2Q nuclear power made up 20%, naturalgas

made upl®b, and coal (without CCS) made 1. In February 2021, the U.S. Energy Information Administration (EIA)
projected the share of total U.S. electricity generation coming fromrenewable sources in 2050 might vary from 33% to 57%,
depending on factors such as future energy prices and ecajromith The share fromll nonemitting sources (i.e.,

renewables and nuclear) in 2050 varied from44% to 67% in thegbiarjs, and the share from reamitting sources together

with natural gas varied from 86% to 93%.

Concerns and criticisms raised against a CES include its potential to reduce electric reliability, increase electraity rates
negatively impact environmental justice efforts. To a certain extent, a CES policy can be designedto address these concerns
and some bills have included provisions to do so. Efforts to address one impact could exacerbate others; &ty u

remains on potentialimpaa$any specific policyFor example, multiple studies have evaluated thexdashieving a

100% CEpolicy, with estimates ranging frof106 billion to over $2 trillion in cumulative costs. Some studies havealso
estimated monetary benefits of a 100% CES, finding $715 biic1.7 trilion in cumulative benefitk allcases where

costs and benefitgere both estimated, studies found that benefits outweighed costs.

The future makeup ofthe U.S. electricity system might affengressionglerceptionsfthenecessity or feasibility ofa
CES. Estimating the future energy systemmakgpically is chdlenging, especially ovels years or more (i.e., the time
periods covered by recent CES proposalspther complicating factor is the possibilityat the 117 Congressould
change U.S. energy policy (not including consideration of a GEexampleinfrastructurdegislationunder consideration
aims to accelerate deployment of certainkinds of clean energy technologies. Additimraiygressional actigeuch as
executive actions or state policiesuld affect the U.S. electricity systefine nteractions amongome oall of these
factors might beelevant should Congress choose to debate a CES
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Introduction

Congress continues to study UWnEdr edeisgca{sssblecGhr r an ge
emissions, Aldmidn itshter aBti d @ m GH&Gs e md & spimimadmuictiyn.g Sever
legislative and executive laecgtiisolpastiioveecn l danght eng
U. S. electricity system, 1is a clean energy stan

Aclean ener gy sstoammedtairmde s( CEaSI)l ed @i md etmatehaet e c t r ic
sharlUe Sof electricity genersaotuerdc efsr.oumNoqnuaag ei & & bidt icol
ofclean”exiesrtgsg,x ascatte ndefe g wysr cseupported by a CES pro
its definindMemhefa€Cobhgvesinwntsroduced legislation
national c¢leam ewergy Cotmagi &a sl BFOWO8 ) .

The Biden Admixmirsstswugagtdi rotn fhoars a CES a 8§GHG key poli
emis Dpdn>s2 for @05 HevEAIhe target President Bide:
to the Par?Fer Ag xteheeméAante.r i c an hb®GBOEK] a m nidn ct lhued e s
Depar ot fhe AtsEX2Z20 22 budignectl urdeeqdu Yfsutm g i a mmd o 1 C
infrasfouc FACESx ecutive order issued January 27
“achieve or faciHirteaet ee lae cctarribcoint yp' A€ udtaanmo nno 1 at e
El e c tPreircfiotrPmaongcrea m (@CEKEPP called a Cleaph- Electrici
which would ainouttoc oancehsi eavse tshienis BipdreofpEoSsdlenitn i s t r a't
t hr ough pao ldiicfyf eshternt btewme pr opo skY2 X2 phudg otf ¢
reconciliaBPdtoai Ilpsr oocfe stsh.e CEPP were not available
so it 1is mnotl tdinsacyu srseemd ilme rae it 'Poircg roefs s nt er est 1in

As 0f3@0@2@.es and the Dist&0Oifc tt hdafs efotou mb e a a hh ve
coverled smnit@estey f r om ecelniegsi @y waasi €¢CGoml noirae,d o, t h

1 Seven of these measures were passed in at least one chamber, in all cases as part of comprehensive energy or
environmental legislation. No CES provision was enacted into lawnfese information, se€RS In Focus IF11316,

A Brief History of U.S. Electricity Portfolio Standard Proposailg Ashley J. LawsonPast proposals have used
alternative names such as renewable portfedodard (RPS) or clean electricity standard. An RPS includes only
renewable sources while a clean energy (or electricity) standard typically also includes nonrenewable sources like
nuclear power. Most policy considerations apply equally to RP S or CESirfplicity, thisreport generally uses the
term CES to refer to any policy that would require certain sources be used for electricity generation, reflectingthe
predominant usage in the proposalsin theMagd 11 Congresses. For more information abG&S, se€CRS

Report R45913Electricity Portfolio Standards: Background, Design Elements, and Policy ConsidergtypAshley

J. Lawson

2Wh it e WacuSheet: Président Biden Sets 2030 Greenl@aseP ollution Reduction Target Aimed at Creating
GoodPaying Union Jobs and Securing U.S. Leadership on Clean Energy Technoldgieapr i1 22, 2021. For
discussion of the Paris Agreement, &RS In Focus IF1174@&Jnited States Rejoins the Paris Agreement on Climate
Change: Options for Congresy Jane A. Leggett

SThe American Jobs Plan includes an Energy Effici-ency and CI

pollution free power by 20 5 . ” Wh i tFact SHeetuTshe American Jobs Rlavlarch 31, 2021; and U.S.

Department of Energy’,Budget inBrief ” June 2021, p. 1.

“Executive Order 14008, “Tackling Federal RagistemarotFebrugryli, s i s at Ho m
2021. Campaign quote comes frdips://joebiden.concleanenergy#, accessed January 15, 2020.

5See, for example, Nick Sobceczyk, “5 losuUeEENSwsAvgust ch as Budge
10, 2021; and discussion by Senator Tina Smith on “ What Wil

9,2021 1A, produced by Kathryn Fink, podcast tdtps://thela.orgegmentsihat-will -it -take-to-put-clean
electricity-on-the-grid/.

6 Some of these states have an RPS in place, setting goals for renewable energy use only. Three U.S. territories also
have an RPS. Bht additional states and one additional territory have voluntary renewable portfolio goalsin place.
N.C. Clean Energy Technology Center Database of State Incentives for Renewables & Efficiency (R8iRmjable
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District of ,CoMausnsbaicah u sHatwtas j Or evgVhfeixniicao,, aMedw Yor
Wa s h i fAdtdoint iaotn ablelgysftat es have nonbkionvdeirnegd geolaclcst roifc
saleselfirgalieclaere r gy : s Cuounolsu i sMaa nvhe ,¢c h iNgeavnalNeaw
JerReogde I sWiasncdo®n saimd

Expergsediashout the hadxtvamtg tao 1WOSLEEES i pr Estent s
challAsnsgeesssing the cost and feasibility of a 10
Th irse pporrotysialme analysisoandf di mcmpe flebtaitaclt hRES p ol
l1I'Congreismcluding a s ummadw hlafh ClESC pr wepsos sa 1 s

Bi lllnst r oduc & @ %hintl 1t6hen geess s

CRS iddmthhirflied intr cwangd eastrse stdonbddnl 1 3 i nt r oduced
l1'@Congress that would estabP/BBhQGHi mmatkisenal ¢l ea
CES propemnatl &fielebdi,liltfocusing on t:wot hkee yf ipnoalli ctya rf g

anedligible sources The final target is typicall
covered electricity sales to cdme¢ hfitomhakiegibl «
me t . Final targets for many statygurnmCiEfSompmlly cices
across ll eutilailtli eust il ities have tp mewetveheg s a
severanthcbul@REGCH t1 targets f or Tehaicsh du tsitliintcyt iionnd iivs
in thEl tgibHlee ¢ S oieentess gyr ces thatd Mmamyc d ownptlh at he
CES. Bills defined eligible sources by either s

or carbon intensGHG el ldased peare wwiltumef odl ectric

Portfolio Standards and Clean Energy Standls September 2020.

" The District of Columbia, Hawaii, Massachusetts, and Virginia each require 100% of covered electricity sales to come
from renewable energy sources. The dates for achievingthose targetsvary. In 2020, Arizona regulators approved a
100% CES, but the policy is not yet finalized. Additionally, Puerto Rico has a 100% RPS.

8 Generally, a nonbinding goal has no penalty for failingto meet it, while a binding goal or a requirement does. Some

nonbinding goals were enacted through legislatismile otherswere adopted by executive order. The group Clean

Energy States Alliance (CESA) tracks state goals and provides a table with more information about state clean energy
targets. CESA, “ St at es wihttgs/Ww.cesaorghbjectsiOO-cleanenergyy Goal s, 7  a't
collaborativetable-of-100cleanenergystates/As of the time of this writing, CESA identifies the eight s&disted in

the body of thisreport. Governorsin other states, such as North Dakota and Wyoming, have made public statements

supporting carbon reductions in their states, though not necessarily dagleceiectricity generation. See Adam Willis,
“GovugDBurgum Calls for North DaGrandFarkstHeraldday 1222028;amd Ne ut ral b
Mead Gruver, “ Go-Mining tate Sets €arb®Noe pg a G oi avlAP, Masch 2, 2021.

9 Bills were identified by searching Congress.gov usingptier a s e s “ c 1 ¢ a n cleanalectgicity st andar d, ” «
standard “clean energy “renewable electricity “renéwable energy”  aemeivable portfoliostanddatrd i n f ul 1 bill
text or bill summaries. Search results were refined by including onigutjectP o 1 i cy Area terms “Energy?”
“Environmental Protection.” Some bills contained policy pro
summarized in thisreport.
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Table 1.National Clean Ener gy Standard (CES) Legislative Proposals inthe 117t
and 116th Congresses

Bill Eligible Selected Distinguishing
Short Title Number (s) Final Target Sources Feature (s)
117t Congress
CLEAN Future Act H.R. 1512 100% by 2035 Renewables, Targets set individually for every
nuclear, CCS, electric utility. Certain sources
natural gas must account for GHG emissions
during production andransport
of fuel. Direct air capture eligible
for credits. Eligible sources must
meet defined labor standards.
American H.R. 3959 70% by 2030 Renewables, Carve outs for distributed
Renewable Energy excluding generation and generation
Act of 2021 existing located in defined impacted
hydropower communities.
Clean Energy Future H.R. 4153 80% reductions in  Any source TheCES comes into effed 0
Through Innovation power sector with annual years after enactment, or earlier
Act of 2021 emissions by 2050 carbon if defined market penetration
intensity less  criteria are met for certain
than 0.82 technologies (e.g., cefited
metric tons power plants with CCS).
carbon
dioxide per
megawartt
hour
Clean Energy H.R. 4309 100% by 2050 Renewables, Targets set individually for every
Innovation and nuclear, CCS, electric utility. Emissions
Deployment Act of natural gas reductions outside the power
2021 sector (e.g., electrified space
heating, electric vehicle charging
direct air capture) covered by
the CES.
116t Congress
Climate Solutions H.R. 330 100% by 2035 Renewables  Additional policy detailsot set
Act of 2019 in legislation; insteado be
determined by DOE regulaticn
Clean Energy S. 1359 H.R. 100% by 2050r Renewables  Targets set individually for every
Standard Act of 2597 potentially later for nuclear, CCS, electric utility up to 90%before
2019 some utilities natural gas 2040,then increasing 1
percentage poineach year after
utility reaches 90%.
Renewable S. 1974 1.5 percentage Renewalds Targets set individually for every

Electricity Standard
Act

points greater than

2019 levels in 2020;

increasing by 2
percentage points
annually for 20241
2029andby 2.5
percentage points
annually for 2030
2035

electric utility.
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Bill Eligible Selected Distinguishing
Short Title Number (s) Final Target Sources Feature (s)
Clean Energy H.R. 7516 100% by 2050 Renewables, Targets set individually for every
Innovation and nuclear, CCS, electric utility. Emissions
Deployment Act of natural gas reductions outside the power
2020 sector (e.g.,electrified space
heatinggelectric vehicle charging,
direct air capture) covered by
the CES.
American H.R. 9036 91% by 2039 Renewables  Program administered by the
Renewable Energy Federal Energy Regulatory
and Efficiency Act Commission (as opposed to
DOE)
Clean Energy Future H.R. 9054 80% reductions in  Any source CES comes into effedO years
Through Innovation power sector with annual after enactment, or earlieif
Act of 2020 emissions by 2050 carbon definedmarket penetration
intensity less  criteria are met forcertain
than 0.825 technologies (e.g., ceéited
metric tons power plants with CCS)
carbon
dioxide per
megawatt
hour

Source: Prepared by CRS

Notes: DOE = U.S. Department of Energy; CCSessil fueffired power plants quipped withcarbon capture
and sequestrationBills for each Congressire listed in chronological order by date of introductidfinal target is
the maximumshare of eligible clean energy sourd¢ese used for electricity generation required by the CES,
and the year by which that share is to be m&@arbon intensity refers to the volume of greenhouse gases
released per unit of electricity generatioBills may have additional eligibility requirements for some sources
beyond those listed herée.g., limitéions on biomass sources, minimucarbonintensity requirements for
natural gasconsideration of upstream methane emissions for fossil iugtame bills contain additionpblicy
provisions

Other legtisdbdtutbdbBnidiCohgewossaddddreasesy gy sources f
electricidiyr egeetrBlooys a(tbihgmfeate I o0 e mag)gwwdrnsi ad,gr ectly (
tax incentives) ,f dwuee a shat raa@ s1in & to ud icsecsuTshsiesd rienp ot rhti s
also deesuambiendpricdhtghpuglpotslady, todbhecould po
share of electricity®coming from different sour

Potential Considerations

A numbetra koethohdénHenBi den nAd nmsiaame t Meammbeor s of Con,
s omel i mate c¢ hammpsdo naed vuothciaalvtied sveosi c ed s upport for en
thetdodWgr esbough with some didAmamrg memtth opreelri cpy 1

101n carbon pricing proposals, policymakers attach a price to GHG emsssidihe inputs that create them. A price on
emissions or emissions inputsmamely fossil fuels-would increase the relative price of the more carbidensive
energy sources. Thisresult is expectedto spurinnovation in less datbosive technologiesa stimulate other
behavior that may decrease emissions. A summary of carbon pricing bills is provitRs iReport R4547 Market
Based Greenhouse Gas Emission Reduction Legislation: 108th Through Irifthe€sesby Jonathan L. Ramseur

1See example statements in Ben Geman, “ E Axio Aili26,e : The Big P
2021; Miranda Willson, “Clean E&EdNews Madyds8, 2021;,ahdZackBudky d: A Boos't
“More Than 75 Companies Ask CongtmheHilJuyd, 202.ss Clean Electric
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uppor opponseaenvleso alk e renrsi taincdi s ms haws theenomal s ced
ESTo a certain exgaetd, te €HSr e mn sbhimed efasretasc er n s
o address any one concern could exacerbate oth

A ®

ensgbpderation powacwedr sa r bwmE kcaaapttruircei ttyh egseener at i
chnologies generally receives policy support
mparable to electricity geShnoemeatviownfmeamat epew
vocat esopapnods eo tphoelriscy suppbot feori6hoeseecasohsnol
ample, the White House Environmental Justice
Ppirsotj aatff svidh not DbLEAEEStia wbddienuynitiyewed as
portive of mnucleair ogp@ewdars caomd rcaasrtb ovn tcha pt wree e
ndard (RPS) that s.8p ploErBtrso proesnaclwsa baltet eempetr gtyo o
iropmeddaeé,erenist her by excluding nuclear and ¢
vis FonpslexAamb hec an Renewabl@d. RneoBd@wp9dct of 202
ablish ainn cRIPuSd etshaaat meaalnrscacetin toghvei zd e ve l opment of
ewable endafgifennepdi ¢ oonamtesntiad j @mongeothbhemmunitie

I - R R I N e
O ©w " S +c X oo o3

s
p
a
v
0
t

n

A second consideration o0f kBdmgtdi ngitintefEetdabi
ananreecepai ngcul ar tahCeO¥ RIDVi opna ndvbaminegs t udies estim
CES woul chaitnncomead § eacvtpr inagaetny avii ¢vdhta t hey would be
wit houDEGhemmarizes cost edODMatéeseafiromes guds € a1
clean energy standa'?*Sdosmewistthu dcioemsp aart at belnep tgeoda 1tso mc
details fr o/ME®HIwWHIihléer sot mddehled 100% CES polici
the uncertainty in projecting power sector cond
period Sofyebh@ shes enosnteu dbifest individually is 11kel:
costs. However, the range of cost estimates 1n
of outcomes should a 100% CES policy Harenacted
to those as s unlhde ima 1t ghe soef sctousdti eess.t i mates pr obal
outcomes of the pr oposiesd dCeEshiPagsibse dfaduwseer tchoastt sp rtoop
electricity cothsumers than a CES.

12 see discussion and points of view summarized in, for example, Letter from Center for Biological Diversity et al. to

Sen. Chuck Schumer, Majority LeadBep. Nancy Pelosi, Speaker of the House, Sen. Joe Manchin, Chairman of the

Energy & Natural Resources Committee, and Rep. Frank Pallone, Chairman of the Energy & Commerce Committee,

May 12,2021, ahttps://mww.biologicaldiversity.orgrogramsnergyjusticepdfs2021-5-12_600Group-Letterfor-

RES.pdf U.S. Congress, House Committee on Energy and Commerce, Subcommittee on Envirarth@im at e

Change,The CLEAN Future Act and Environmental Justice: Protecting Frontline Commuﬂiﬂ?@Cong.,lStsess.,

Apr il 15, 2021; and Ant hony Adragna, “ De moRoltieotApril Ne xt Bi g F
30, 2021.

13 WhiteHouse Environmental Justice Advisory Counéilnal Recommendations: Justice40, Climate and Economic
Justice Screening Tooland Executive Order 12898 Revidbayg21, 2021, p. 59.

14 For example, many states implemented moratoria on service disconndotiongpayment (i.e., shuffs) in 2020
so that individuals could maintain access to electricity duringatdyome orders. For further discussion, 885
Report R46401COVID-19 Electric Utility Discomectionsby Richard J. Campbell and Ashley J. Lawson

0ne group modelled an 80% cl e a nheBigenamirfisirationtgaalofl®8x d on t he gr
percent clean power by 2035 implies an interim goal of at least 80 percenthy 2030Mi k ¢ O’ ABNatjohat et al . ,
Clean Electricity Standard to Benefit All AmericaB®ergy Innovation, April 2021, p. 1. Some modelling groups

identified inTable 2 are collaborations among researchers from several organizations (e.g., the Clean Energy Futures

Project). Media and other reports of these studies may refer to them by different names, such as one member of the

group.Table 2 excludes stweh that looked at decarbonization in general but not a CES specifically.

16 The proposed Clean Electricity Paymentwould award paymentsto utilities that meet clean electricity goals. T his
approach is expectedto shift costs from electricity customersleodetaxpayers, relative toa CES. Lindsey Walter,
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Table 2. Cost and Benefit Estimates for 100% Clean Energy Standards

Modelling Group Policy Details

Policy Costs,
Relative to
Business-as-Usual

Policy Benefits,
Relative to
Business-as-Usual

Notes

Resources for the 77%cleanin 2035

Future

Electric Power
Research Institute

100% clean by 205C

FTI Consulting 80% clearby 2030
and 100% clean by

2035

National Bureau of
Economic Research

100%cleanby 2035

'RQTW &DOO ,W D 6WDQGDUG

12,2021.

$106 billion
increase in
electricity costs;
$29 billion
increased federal
expenditure for
increased use of
energy tax credits

50% increase in
national average
annualwholesale
electricity price in
2050

0.25% reduction in
2031-2035 average
national GDP

$1-$4/MWh
increase in national
average wholesale
electricity price in
2035

$470 billion in
reduced climate
changeimpacts;
$226 billion in
reduced premature
deaths (dueto
lower levels of ce
pollutants); $19
billion in increased
utility profits

not calculated

not calculated

not calculated

Reported costs and
benefits are the net
present value of
cumulative 2020
2035 costs and
benefits.

Study also reports
changes in
wholesaleelectricity
pricesby region.
Alternative
scenarios model a
100% by 2035 CES
and variations on
policy design
elements (e.g., point
of regulation,
alternative
compliance
payment).

Costs reported as
net GDP impacts,
including, for
example, economic
benefits associated
with increased
investment in
electricity
infrastructure. Study
also repats impacts
in earlier years and
by region.

Study also reports
electricity price
changes by state.

KDWYV 8QLTXH $ERXW WHind V8a®, Ayt (OHFWULFLW\
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Modelling Group

Policy Details

Policy Costs,
Relative to
Business-as-Usual

Policy Benefits,
Relative to
Business-as-Usual

Notes

Goldman School of
Public Policy,
GridLab, Energy
Innovation

American Action
Forum

Clean Energy
Futures Project

Natural Resources
Defense Council
and Environmental
Defense Fund

80% clean by 2030

100% clean by 203E

100% clean by 204C

80% clean by 2030
or 100%clean by
2035 (study does
not report results
for individual
scenarios)

6% increase in
national average
wholesale electricity
costs in 2030

$1.8-$2.13 trillion
cumulatively, 2021
2035

$342 billion

$17-$22 billion
annually, on
average, through
2030

$1.7 trillion in
reduced climate
change and health
impacts (from
power sector
reductions only)

not calculatd

$637 billion in
reduced climate
changeimpacts;
$1.13 trillion in
health impacts

$97-$184 billion in
2030

Policy scenario also
includes increased
electrification of
end uses (e.g.,
transportation).
Study also reports
cost estimateswith
health and
environmental
externalities
included

Costs are for
generation assets
only. Study also
reports changes in
customer utility
bills.

Costs and benefits
are reported as net
present value of
cumulative benefits
2020-2050. Study
also reports air
quality
improvements by
county.

Net present value
of costs and
benefits are
reported as the
range over multiple
scenarios.Some
scenarios include
additional policies,
such as tax credit
extensions. At least
one scenario
models a Clean
Electricity Payment
Program.

Sources: 5HVRXUFHV IRU WKH )XWXUH

"BURMHFWHG (IITHFWV RI WKH &0OHDQ (QHL

https://www.rff.orgpublicationgssuebriefsprojected-effectscleanenergystandardact-2019/ Electric Power

5HVHDUFK ,QVWLWOWHWDGQDOYQEDQ (QHUJ\ 6W D QiBpRAWEW.eprigbhi UX D U\
researchproductsD0000000300202012ETI Consulting “3RZHU ODUNHW DQG (FRQRRIDF ,PSDFWV RI

(QHUJ\ 6WDQGDUG httpsBwAKremi.condvévtscott-nystrompower-marketsand-economie

impactsof-a-u-s-cleanenergystandardcesf 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK

WKH 8 6 3RZHU 6HFWRU 3R OL Ritp&:Ani.Ro@r\drgia$eBsvas8e7 7 GoldriawSchool of

PubliF 3ROLF\

&RVW RI

generation/ &OHDQ (QHUJ\ )XWXUHYV

*ULG/DE

“$Q

DQG (QHUJ\ ,QQRYDWLRQ
at https://fenergyinnovation.orgp-contenttiploads202104203GReport.pdf SPHULFDQ $FWLRQ )RUXP
& OHDQ *HQ H U Dht¥adsRv@vvamriQaHactionforDribrgsearchthe-cost-of-clean
[ &OHDQ (OHFWULFLW\ 6WDQGDUG &DL

5HSRUW 3RZHULQJ $PHU

July 2021, anttps://cleanenergyfutures.syr.ediNatural Resources Defense Council and Environmentabbsd

)X QG

&OHDQ 3RZHU E\

$FKLHYDEOH

expertsarjun-krishnaswan0-cleanpower-2030-achievablenassivebenefits

LW KhtOpR: M Hic@dgd Q HILW V g $X I X\

Congressional Research Senice



Clean Energy Standards: Selected Issues for the 117th Congress

Notes: Some studies modellegolicies other than 100% CES, but the mdetsl identifiedthose policiesas

being comparable in stringendifferences among studies include assumptions about busisessial

conditions; the makeup of clean energy sources used to satisfy policy requirements; cost meficg;details
andthe levels of greenhouse gas emission reductid¥ssa result,ndividual studies cannot necessarily be
comparedwith each other For simplidiy, this table shows total national electricity system costs, or the nearest
comparable cost estimatprovided Some studies estimated costs for different geographic scope (e.g., by state)
or for a different metric (e.g., customer bills). The Notes colulists other reported cost estimatess a

research aid

A third cohsdderattunotherelbstisaueyg ionfg liommtger est t o
Blackouts following extreme weather events in 2

chaggemer gy sources for electricity generation
decreased use of codForpesxaeampheead sHaws ¢ ed 0o mimi t
on dahlkopgwer outages that afifeyt@&@2ihuchndfiTexa
electric reliability and ciBomgi mg acknechrogydesrosusee
of natural gas in a CESnashar waptteonens utre axdl
compliance calculapowas phynemishadvnar roenquire
purposes. The MLRANIBwRumde fAxdtuexd mple, includes
provi’®ions

PuttildgTar gat €Cent

Current Clean Energy Use

As s ummar i perde cledihdftv @o,r opo s al s ¢ aaollulyt de Ireecqturiircei t y t o
frombelleigclean energ€¥95S50otn fled rdimset he‘@@Pali3dd bet we ¢
“near”layr iaslels fr ematile paloivciydedl in some of the pr

t mnmecessarily require 100% of electmicity to
S mighdel extemipdi ty s al esl lablmtoenr nsantailvle uc¢ dthplt i @8 c e
ymeidhe actual amount of clean energy used wou
oices, future technology costs, and other fac

17wind and solar energy have different operational characteristics than conveetiengy} sources (e.g., coal, natural

gas, nuclear power), and they are variable in nature. Because the electricity grid was primarily designed to
accommodate conventional sources that can be called upon as needed (barring extreme events or regulacenaintena
requirements), some system design and operational changes may be required to integrate large amounts of wind and
solar energy. For a discussion of these issues and potential soluticdBSsée Focus IF1125%ariable Renewable
Energy: An Introductionby Ashley J. Lawson

18.S. Congress, House Committee on Energy and Commerce, Subcommittee on Oversight and InvedRigations,
Struggle: Examining the 2021 Texas Grid Failutd 7" Cong., Fl'sess, March 24, 2021. Most experts do not identify

changing energy sources as a main contributor to the Texas outages, though some observers see the two issues as being
connected. For further discussion, §&RS Insight IN11608Power Outagesin Texalsy Richard J. Campbell

19Se e, for example, Molly Christian and Zack Hale, “Gas Trea
St an dar dS&P GlébalMarket Irtelligencelune 10, 2021.

20 The CLEAN Future Act would set an emissions intensity threshold for eligibility, including greenhouse gas (GHG)
emissions associated with fuel production and transport. Some natufiédegenerators meet the eligibility

threshold when considering onsémissions. It is unclear how many such generatorswould be eligible after accounting
for upstream emissions because the determination would be made pursuanbeasdetermined U.S. Environmental
Protection Agency standard. See the CLEAN Future Act4820

21 The point of regulation can also affect the extent to which a 100% target requires 100% of electricity to come from
eligible sources. Regulating load serving entities (typically, distribution utilities), asis frequently the case, can leave
“heaodr”o under the policy due to losses associated with elect
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Figure 1.2020 U.S. Electricity Generation by Source Type
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Notes: Other includes petroleum and gases derived from fossil fubds$ails of energy source classification are
provided in his report and in the EIA source

JLIXWH e sf otlheoowing classifications. Renewable ence
sources, i-ncahdidgsstmabhted soumd¢bshydrgpoweoopf
biom3aemnmient r olBuBcievd 1 I d 1 1 mi t the eligibility of h)
example by specifying types of eligible biomass
consideNatduthalr egas means any power plant using
t e c hn opleorg yc aaryb o $io nbai thebmslidt w1 l ow natural gas plan
they met certain carbon intensity th8kethlbdds, b
Congresas mnlaetbiaareal CES, it coonl demertgyels@ubebit g :
intensity, or other characteristics.

State Targets and Utility Commitments

As mnot endi matbaotvees, plus the District of Columbia he
camboee electrictitleeiagsddndeirtaailt iomgt asmndhave goals o
or der s t arfgreetei negl eccatrrbiocni t y generation. Beyond tl

Electric Power Research Institute, “Analyzing Federal 100%
https://mmww.epri.contesearchgroductsd00000003002020121

22U.S. Energy Information Administration (ElAYlonthly Energy RevieyT able 7.2a and Table 10.6, July 2021.
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companies have made voluntary commitments to r1e
gener®ation.
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ener gy ms ynsd ly puipsa Icllyal 1l en gi n g ,-d eecs apebracilioadlsl.y Tohvee r mu
COVEFIDP pandemic ands wceuhteloo ofkasc tesmpse cmaltdy challeng

One prominefaitfesdvn mac¢banges iisn mahdcch ly Sahener gy
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a
Energy Informatioinn Adtms nAstnwal i B#T i & ¥ ADQ k
e
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U.

accounts for most federal and state energy poli
of its pdme Faebatuiaany. 2021, -tEdPAmpgted s odsiacchdHumntsfi
the pahdelli Ads sessment, impbacpasandamitcde electricit
mostly felt in Afhtekodtegxlh mtf cavc ty@emals treBRHA return
does not -tparomesctthdoepggsain electricity demand r e
and the AEO0O2021 Reference case projeded. {"hat de

23 These utility decarbonization goals vary in stringency, scope, and final target date. The most stringent

decarbonization goal is for 100% carbkfree electricity, also referredto as carbon neutral, net zero, or 100% clean.

Different terms for decarbonizian are sometimes used interchangeably, though they can imply different

implementation options. For example, 100% carfi@e generally means all generation sources will be caftem

while carbon neutral and net zero potentially leave open the pagsitiibffsetting some emissions with reductions

out side the utility’s generation supply (e.g., retirement o
decarbonization target dates are between 2040 and 2050, outside the typical planningfooritilities. As a result,

many decarbonization targetsegardless of what they are calledo not have associatedimplementation plans.

Because of this uncertainty, it is difficult to assess meaningful differences amongterms.

24 Total electricity salsreported by the EIA. The most recent annual data available are for 2019. CRS estimatedthe
share of total U.S. electricity sales covered by a utility commitment by compiling lists of companies with a

commitment from three sources: Smart Electric PowkriAla n c e ( SEP A) , “Utility Carbon Reduc
August 23, 2021, dittps://sepapower.ongiflity-transformatiorchallengedtility-carbonreductiontracker/ Clean Air
Task Force (CATF), “State and Utility Decarbolbltityation Commi

Emissions, Renewables Goals Accelerate, But Coal Retirements May Be TooS®R Global February 25, 2021.

In some cases, the names of companies provided by SEPA, CATF, or S&P Global do not match the utility namesin the
EIA dataset. In these cases, CRS identified corresponding utilities (an exact name match was required to analyze the
EIA data) using utility wesites and other public documents. Some identified utilities are also coveredby a state target.
Sales from these utilities were counted once in the final estimate.

25 For this analysis, CRS assessed utility target stringency based on its charactenz8E®RAHCATF, and S&P

Global. CRS did not independently verify utility targets. Most identified utility targets are based on an absolute (i.e.,

massbased) reduction in GHG emissions. For example, a utility might target a 90% reduction in carbon dioxide

emissions from 2005 levels by 2050. Some targets are based on relative (i.e., inbassitly reduction in GHG

emissions. In theory, intensityased reduction targets can be achieved without a reduction in absolute emissions.
Estimating future GHG emissioriss beyond t he scope of this analysdis, so no a
based targetsinto absolute targets. For example, a utility might target a 70% reduction in GHG intensity from 2005

levels by 2040. For purposes of estimating the shaeteofricity sales covered by commitments, that target istreated

the same as a 70% mdasssed reduction target.

26 For an overviewof the Annual Energy Outlook, &RS In Focus IF1169The Annual Energ@utlook (AEO): A
Brief Overview by Ashley J. Lawson and Kelsi Bracmort

27EIA, Annual Energy Outlook 2021 NarrativEebruary 2021, p. 1ttps://www.eia.govdutlooksaeopdf/
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28 CRS calculations based on data from EMunual Energy Outlook2021 February 3, 2021. EIA’s prc
include projections for CCS.
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Figure 2.Projected Share of Total U.S. Electricity Generation, by Source Type
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Source: CRS calculations based on data from EAnual Energy Outlod821, February 3, 2021.

Notes: Details of energy source classification are provided in this report and in the EIA sdtideside cases
include alternative assumptions abduture energysupply angbrices technology costsand economic growth
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Concluding Observations

Congressional debate ,on na Ilmatiingn aclo nGHESI eirsa toimgio io
ubstantivelyughmal drf gon®Odthteinedhasamiesmbeing deb
ItTCongreswvch as ciohudralkdsouvafiicet future GHG e mis
ecFor . e xnaomifElfee,gi s 1 ation could 1infclluccinccee apboowuetr p
ner gy sour cerselbgtriade erimgt hdemar ket (e. g., tax
esrotvaric epr Dt ongmbomnase prices faobhseeaouwaliad s
icity demand My mync(ree ags. i,n gf ours et roafn s

ing el tricity demand by promoting eff
obhédtaftetcy s$shetoemtlook for cle

e gl a tFiowmr ecaohnhogad tedi migt y could af f e«

nc
c i
r e c
e h¢s

t Veg

t e mand, and infrast rsucdteucrie ipmlsi cayb oct
ources t &l 89 e nfigorne sesliecocntarli caicttyi ognesn ¢(
u ifofnesc,t stthaet eU.pSoFloiecliecost)ympat ¢ f yt h g s F e dne
g tory Commission initiated a rulema
““"Tmprov[ing] transmission planning and cost allo

as the natioms twmams cTMeaner energy future.

O 00 FTO® KON —~»
O oo OO =

e
C a
g e
C 1
C 1
t n
C i
r

es}

=

(¢}
k<¢-r(D'-1'-$<—r(.Dr—r

o
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