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The U.S. Fourth National Climate tAsimpacdtsofm: :d in
global climate change are already being felt in the UnitateStand are projected to intensify in 5550 A | eggett
the future—but the severity of future impacts will depend largely on actions taken to reduce = gpecialist in Energy and
greenhouse gas [GHG] emissions aMetbetsof a d: Environmental Policy chang
Congress and stakeholdearsiculatea wide range of perspectiveser what to do, if anything,
aboutGHG emissionsfuture climate changend related impactt. Congress were to consider
establishing a program to reduG#iG emissions, one option would beatitacha priceto GHG
emissionswith a carbon taxr GHG emissions fedn the 115 Congress, Members introduced
ninebills to establisha catbontax or emissions feprogram However, nany Members have expressedittoppositiorto
such an approach particular, nthe 118 Congres , t he House passed a resolution “e
carbon tax would be detrimental to the United States eco
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Multiple economic studies have estimated the emission reductions that particular carbon tax would achieve. Foaexample,
2018 studyanalyzedvarious impats of four carbon taxatescenariosa $25/metric tomf CO; and $50/metric toonf CO;

carbon taxjncreasing annually by 1% and 5%he study concluded thaaeh of the scenarios would likely achieve the U.S.
GHG emission reduction targptedged undetheinternationalParis Agreement (at least in terms of f&issions).

A carbon tax system would generate a new revenue stteamagnitude ofvhichwould depend on the scope and rate of
thetax, amongptherfactors In 2018 theCongressional Budget Offiq€BO) estimated that #25metric ton carbormax
would yield approximately $106illion in its first year.CBO projected that federal revenue wotidal $3 5 trillion in
FY2019.

Policymakers would face challenging decisions regarding the distribution néthearbon taxevenues. Congress could
apply revenues to support a range of policy objectives but would encounteoffi@deong the objectives. The central
tradeoffs involve minimizing economywide costslessening the costs borne by specific greuparticularly lowincome
households andisplacedwvorkersin certain industries (e.g., coal minirgpnd supporting other policy objectives.

A primary argument against a carban tegards ippotentialeconomywide impacts,oftenmeasures impacts téthe U.S.
gross domestic produ@BDP). Some mayarguethat projectedmpacs should be compared with the climate benefits
achieved from the program as well as the estimated cotkinfy no action. The potentighpacts would depend on a
number of factors, includingther o g r a m’ s  ndesignand; most émpartantly, the use of carbon tax revenues.

In general, economic literature finds that some of the revenue applicatioig reduce the econonwide costfrom a

carbon tax but may not eliminate them entirétyaddition, some studies cite particular ecormmmbdeling scenarios in

which certain carbon tax revenue applicatipnsduce a net increase in GlBBmpared to a baseline scenario. These
scenarios involve using carbon tax revenues to offset reductiotisartax rates (e.g., corporate income or payroll taxes).
Although economienodelsgenerallyindicatethattheseparticularrevenue applications wad yield the greatest benefit to

the economy overall, the models also find that Ieimeome households would likely face a disproportionate impact under
suchan approachAs lowerincome households spend a greater proportion of their income on enedgyeleetricity,

gasoline), these households are expected to experience disproportionate impacts from a carbon tax if revenues were not
recycled back to them in some fashion (e.g., keam distribution).

A price on GHG emissions could create a competitiisadvantage faomeindustries, particularlffemissionintensive,
tradeexposed industriesPolicymakers have several options to addtieisconcen, includingestablishing &border carbon
adjustmerit program which wouldlevy a fee on imports frorcountries without comparable GHG reduction programs
Alternatively, policymakers coul@llocat (indefinitely orfor a period of time)some of the carbon tax revenues to selected
industry sectorsr businessesRelatedly, a carbon tax system is projectedisproportionately impact fossil fuel industries,
particularly coal, and the communities that rely on their employment. To alleviate these impacts, policyraglarasider
using some of the revent® provide transition assistance to employees or t@fiecommunities.
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Introduction
The U. S. Fourth National2OCIl8 ,mactoen“dAlsusdeemds atelmast, o f e 1

gl obal ¢l i maltree acdhya nbgeei nagr ef el t in the United Stat
the fmuwurtethe severity of future impacts will dep
greenhouse gas [ GHG] emissions ’‘dAldt it oowagrhd aaptty t o t
of ed fiekgos r GHGmel s @air@en < ur rvanyt loyn utnhdeainnt-smibat i on
nation®fle dlpawhaidd ymadak e sbbd dée £fhdr vi owpoi what to do.
if anything, about f utmpn cltheeliiremaesgea rcdhi anngg ec lainmda tree |
changwer a wide rdnge of perspectives.

For e xsaompel ec,ont end t hast “dcilriematt, e ecxXhitasot gelenutpiaasle t hr e a
societthymaatnidons must start making 8BS gnnfordat ted
avodidre 8Tof escuppport tbpesnenguemefit cl pmate change

t heevi d e nccoen calmuds rec £ nftr wantp oartes generall,y considere
including:

1. The Inter gove rClnemattae]GI(Phabdagklai g ,0f 1. 5AC

20TI8nd

2. The U.S. Global Chamge the sNeaari onalr o«Cdrianmt e
Asses,s meontume | | : |l mpact s, Ri s k,s , and Adaptat
20 E8

1U.S. Global Change Research GroEpurth National Climate Assessment Volume |l: Impacts, Risks, and
Adaptation in the United StateShapter 12018,https://nca2018.globalchange.gov

2 For more details, sé@rganization for Ecormmic Cooperation and DevelopmeEffective Carbon Rates 2018:
Pricing Carbon Emissions Through Taxes and Emissions Trad®B,http://www.oecd.orgax/effectivecarbon
rates20189789264305304n.htm and the Carbon Tax Center websitatip://www.cabontax.orghherecarbonis-
taxed

3 A number of U.S. states have taketi@n requiring GHGemission reductionsncluding California andhe Regdnall

Greenhouse Gas Initiati(®GGI)}—a coalition ofnine states from the Northeast and Midantic regions The RGGI

is a capandtrade system thabok effect in 2009 andpplies tocarbon dioxideemissions from electric power plants

(SeeCRS Report R4183dhe Regional Greenhouse Gas Initiative: Lessonsriashand Issues for Congresy

Jonathan L. RamseiCalifornia established a camdtrade program that took effectin 2013. Galif ni a’ s cap covers
multiple GHGs, which account fapproximately 85% of California&SHG emissionsFor more details, sdhe

California Air Resources Board websitgtps://www.arb.ca.goet/capandtradeapandtrade.htm

4 An exhaustive documentation of these varied perspectives is beyond the stopeeqfart.

5 Speech by United Nations Secret@gneral Antonio Guterres, September 10, 204t®s://www.un.orgggen/
contentsgktatemenf201809-10kecretarygeneralsemarksclimatechangedelivered

6See, for example, Heather Smith, * GleraflMagadineQctolkee : Even Wor
2018.

" Intergovernmental Panel on Climate Change (IP@R)balWa r mi n g , 2018,htip:/A\Bwgv@pcc.chieportsrls/

. The TIPCC is organized under the auspicechousamdsoft he United N
people from all over the world cortitite to the work of the IPCC. An open and transparent review by experts and

governments around the world is an essential part of the IPCC process, to ensure an objective and complete assessment

and to reflect a diverse range of views and expertise. Thritsigssessments, the IPCC identifies the strength of

scientific agreement in different areas and indicates where further research is needed. The IPCC does not conduct its

own research htips://www.ipcc.crdbou/).

8 Established by th&lobal Change Research Act of 1990I(. 101606), the U.S. Global Change Research Program

coordinates and integrates federal researchapptications to understand, assess, predict, and respond to-human

induced and natural processes of global chafigieteen federal agencies and departments participate in the program.
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t he osomgqune hvwhnedtphheerr ef aceensufrisks ofa cl i ma

proacal i matye tchlka dgeaotudlidds St apest i onately 1 mp

R )

Congress were to consider est anbel iosphbinnbgl a

commonly caolrl @ad GHGc ® mb [ 1 tmar s o f eAg yC(adrebsomne s
X or an PBmissions Fee?

S vwah DT OB

Terminology Issues: A Carbon Tax or an Emissions Fee?

In the context of carbon price gicy, terminology may be key issueAs many policymakers, stakeholders, and
academic journals use the tercarbon taxthis is the default term in thieeport. Related terms cited in economic
literature includeemissions fe@ emissions chargeveralproposals in recen€ongresses described their
approach as a GHG emissions .f#¢hether the policy proposal is labeled asex, fee, or otherterm, the carbon
price may applynly to carbon dioxide CO2) emission®r multiple GHG emissions.

The choiceof terminology between a tax arfée may have procedural consequences, particularly in terms of
congressional committejirisdiction For instance, a carbon tax proposahy involvea referral to the House
Committee on Ways and Means (in addition to arthier House committees of jurisdiction). In the Senate, tax
measures are referred to the Committee on FinanStanding committees of the House, other than the
Appropriations and Budget Committees, may report legislation creating or modifying usét feesmittees
with jurisdiction overenvironmental policy (e.g., House Committee on Energy and Commerce and Senate
Committee on Environment and Public Works) may have different perspectives, expertigelior objectives
than tax committees. These differencesuld potentially influence the design of a carbon price instrumen

In addition, here may be legal considerations depending on whetheptbgramis structured as a fee or tax.
These issues are beyond the scope of this report.

t e ¢

deral program requi Plimga GHiGtaieatiuestt om uvridluat d oa

act

dustries whilesmghiobhilimgt eni ahathge mitigation.

proeg

o apply a tax ortheeiopun@BGecedmit sTshiiosn st yopre of a

Thistrdpewmmnoded andhenmblyzeple policy tools avail
could addr es s( scelei nt4ttxelt e abhoakmgsei ¢ p r OpAtddors sing GHG
Emi s §9dThbns report focuses aomdthet pmodfiacldys iicnognsa tdse r 2

car beaxGHGE mi s s itom sc ofreter o 1 GHG emissions.

The ke yr ehluantaend >GathG ciche ne€s@Pati end ht bygh t he combustio

fossil fuel s: cdal 20d6l,, fosdihattwued]l cgamdbusti
COQemissions and 76% BA clh.rShcoonGHdh xe mp by i ointsher

on <

dir

GHG e mi s stilopen s mastraesrteioda losn  t h e i+t hcaatr bwlint icntadtteeelnyt sg e n e

emi s (ii.denmj s s i o njdAciamrppbwthsc e on e mé misd Dnembd s t he

See, for exampl e, ThStateiofdClinkate Saiedck e Justifieation forl Extteme Policies’

Heritage Foundation, 2016ttps://www.heritage.orghvironmentieportthe stateclimate scienceno-justification
extremepolicies Ma r | oYol[RowtiHave to Be a Climate Skeptic to Opposea CarbonTax Comp et i t i ve
Enterprise Institute, 2018ttps:/Eei.orgblogiou-donthavebe-climate skepticopposecarbontax

10 See, for example, letter from 20 organizations to Paul Ryan-8peaker of the House) and Kevin McCarthy (then
Majority Leader), July 9, 2018ittps://www.americanenergyalliance.omg-contentliploads201807/
CarbonTaxLetterUpdated.pdf a nd Or e n CaTsasx, S“hTehlNatioci@hAffairg 2015.

11 However, this procadtal point would likely be the subject of debate: A ruling on whether a policy instrument is a
user fee or a tax measure may depend on the nature of the charge rather than its label. This issue is beyond the scope of
this report.

12 As expressed in C&EequivalentsSee U.S. Environmental Protection Agenieyentory of U.S. Greenhouse Gas
Emissions and Sink499062016, April 2018

13 This differsfrom apricesystem that applies to energy content, such a tax based on British thermal units (Btu)

1993, President Clinton proposed a deficit reduction package that included a tax based on energy content, measured in
Btu. The goals of the proposal were to promote energy conservation and raise revenue. At the time, the proposed tax
would have generateinew revenue stream of about $30 billion per year. The proposal was met with strong opposition
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mai ibys idwofudedl si ncrease the rediatiensipeiemeceogyth
soutpasftficularly coal. This reswmltte nscdwled spur i1
technologies (e.g., r,encavabpdmren amngyCsCGSyuacldd am tp a
stimulate other behavior utchhata smay fdedThknecsye i empir sos
energy pricealilnacvree absoetslwicebeuwolndmmye taeat fi fveedt s o n
specific indust rgireasp haincd gpraorutpisc.cul ar de mo

A carbon tax approach has received s'8dme attentio
Congress, Membeaasr ot rtoadx cB@u fheimkpropo€ahgress,
Climate Lead—earsbhlpplr(fau;ra(nllglymaiieoﬁ fodmendpetlry
published a conceptual hgamrdroat ¢ d x§Saoqmae r icomftc dirhdesnt .2 (
industry Ilcewndeirls mamprtrcdsrent major energy companie
ExxonMobil

Other Policy Options for  Addressing GHG Emissions

For policymakers considering actions to address climate change, a variety of policy instrareemsilable.
Another option for directly reducing GHG emissions is to impose an emissionsliegly complemented with an
emissions trading program (i.e., eapdtrade). To some extent, a carbon taand capandtrade program would
produce similar effects: Botivould place a price on carboboth could increase the price of fossil fuedsd both
could reduce GHG emissions. Preference between the two approaches ultimately depends on which variab
policymakers prefer tanore precisely contrali emission levels or emission prices. As a practical matter, thes
marketbased policies may include complementarjgbrid designs, incorporating elements to increase price
certainty or emissions quantity certainty. For example, legislation could provide meckdaisadjusting a carbor
tax if a targeted range of emissions reductions were not achieved in a givet patiernatively, legislation could
include mechanisms that would bound the range of market prices for emissions allowances to improve pric
certainty.

Althoughrecentattention has largely fosed on markebased mechanisnssich as @&arbon tax and capnd-
trade programsnommarketpolicy tools may ben option to address some emission sourcésr example
Congress haalready addresseeimissions frontars light trucks, and government buildings through performan
standardsln addition,Congress magontinue to support the development of GHG emission mitigation
technologiessuch a<CCS or as a supplement to the primary climate change mitigation p#licy.

On the othMembend, hmayeyexpressed tSheitri oppiosithe
l1'Tongaandsgoing tKmaggkMesmbedd Shave introduced 1
both the House and Senate expressing the view ¢t
of the Unlint e2d 18t, a ttehser el ooulexetp ypwansnsge ¢ hae sense of Co
that a carbon tax would be deH(rCiome nRt¥aAh tlol 9t he Ur
anal ogouswarse smodtmdo d ome d 1 he t'thobrs gSreensast.e i n

The first section of this report examines, carbor
the rateanl peketctaarmld puestdnemts. The second sect:
related to thendtakrrbwtnorsof Thhedibthiaomalsection

and was not enacte@ongress ultimately enacted approximately Ecent per gallon increase in the motor fuels taxes

14 Carbon intensity refers to the amowftCO, emissions generated per unit of energy. T emission intensity of
coal is approximately 30% more than oil and approximately 80% more than natural gas

15 For more details, se8RS Report R4547MarketBased Greenhouse Gas Emission Reduction Legislation: 108th
Through 115th Congressdsy Jonathan L. Ramseu®ther legislation may indirectly reduce GHG emissions, for
example, by providing tax or other incentives for renewable energy or CCSiestivi

BFor more details, dttps/wwiracouncd.argici 1> s website at

17 For more information, se€RS In Focus IF1058%,Y2019 Funding for CCS ar@ther DOE Fossil Energy R&by
Peter Folger

18 The House passed an identical resolution in thé CiohgressK.Con.Res. 89

Congressional Research Service 3
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considerations associated with a carbon tax pr og
federal revenue, ahan geconsesnighy TThuiee 1 f qpuritche ss eaentdi on p
concludrmgtobas.

Car bonDelsaixgonns i derati ons

I f pol idceycniaskeeez ml icsalr b ¢ 8 ,tCoanxg wo 8 b ds ef vadcredyd s 1 g n
decisionghei pohmdiwihgmn e to i mpose +hhreadmdex and wh
taxagandnwhether and/or howntensddeesmatempat sed c
Alternatively, Cmamgafftesmhe col |ldgtdaioneicme ttohese desii
features through a rulemaking pmocedwmrcde i oAl t houyg
pr eamd s ionn grreisosre Cuddltqhgpatiad, touamh agetmky U. S.
Environmental EPd&daclclt ioofn tshgeennpceybPs gd &d s have
inclsuadmed dedgrseiegnofdet ails 1 nA tlhae esdt sscewstsicoyn ¢ amnlgor
tax revenue appl)ication considerations.
PoinTaxdtion

The point o fdettaxvaltiiicodn ewmotuiltdi es woul d be required
based on emissiaguneschossemi (f20)e nsoinn feptns sesmiosns i ons
inputs, and (3) maintain 71 ecolrhdss ofecrte lonv apmrto va odt
some considerations for policymakers deciding wh
covienr a carbon tax system

Throughout themUl $§8ioasondmelriastcer eGHG seomirscseiso ngse: p

planndustrial vfeahcsjcllhed u s sholmds orcommer ci al buil di
Ad mi ni st r atcihvael loeonsgteds hnkel y idmar sasogp ewiotfh asn b ma s
t ax.

cart bmang ppl yretnmoi sGA o n swha lcchn emo ¢Jo $nt GH&r e mi s si ons
o mul ti@areboGriHGtsax proposaggentethatltl gpptyaohlyg poi
etric seom socstit dGBome s our ¢ eGQGHGst, nsounc h, as met hance
iwts ooxides, and sul fur hexafl uwooruildde .b eGHG@ dermissssei
ttaching a pricemit ©sigams mttGen)t.t ¢Thh iosf tCeOr m o f me a
sed becawmse GHGsgl obal waAminlgepoteatiads ( GWP9 .
WP values would Be an important 1issue.

oE®55 ">

Pol i cymaker sl mmiythiecmgaxdet ors omboovwraescectrhat ne mi
per centtaatgacl olf. S. ,GHIG neymocdsfy iwmehm¢ 1y report their en
gover foomat e 2t0h aymamist or i ag ¢ ghvaiveemsbeen i1installed

s mo k e s tnaocdktasr goef ,f ascud h tase,swhd wehr apleamtesquired to pe

19 See, for exampled.R. 2042in the 108 CongressS. 3639in the 109' Congress, an8. 309in the 11@' Congress.

20 GWP is an index developed by the IPCC that allows comparisons of theapgahg ability of different gases over

a period of time, typically 100yealS.ons i st ent with international GHG reporting
GHG inventory(2018)u s e s t he GWP values presented in the ITPCC’>s 2007
based on these GWP valuesnatricton of methanequates t@5 metrictonsof CO, when averaged over a 1§8ar

time frame. The IPCC has since updated theyHzd GWP estimates, with some increasing and some decreasing. For

example, the IPCC 2013 Fifth Assessment Report reported thged®@@GWP formethane as ranging frog8 to 36.

The uncertainty in the GWP for a particular GHG could be of interest for policymakefo8alel Marron et al.,

Taxing Carbon: What, Why, and HpWex Policy Center2015,p. 4.
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report emti & RAIom sa dishittac obPRacdo,ldd denamissions data
from approximately 8, 0O0a0Ob ofvaecc acheorttnatisn vpha GH&Gi rect |
emis 2Uensng t hesmonneisttfoarbilmegwinér ks y mpker s could empl
“downstappamach, a p p haxti ntgh ea pcoaihb nvh eme t hhkee facil
arreel eased to the atmosphere.

Alternatively, the tax could ,pechmpssedntonpatlsa
For exampt bont hoe nftwentte aolf, fnoastsuirlat agasgegrpet nel aum
t he

proxy for emissions réfAppdgdnghanttahe ofiueins :
inputs allows fonritipwa ndoen soifd eraaxtaitdamnaf For inst a
coul d b &u ptsatXreeda ng@ t , “muiedlsltss)e aogre s i n t hat process (
the latter allowing foanpagdnmti anla yt sbpee gid fimiival id £ tdr 4
infrastructure chokepbadmtexwimphléedife stho sphé¢r d he t mma
numbeurpsafrecamwebuscehat piredoverceHdde 0001 but th
mi dstr e anf ascoiulricteise s t-hiastn Ilr§e7f i ne crude oil

Tabl-le( iMm Appendi xGRAE mli s sti ont keutreps in the Unite
sour ce sdtcoo mbcicnoreunt fo% ®&PpProwHGaemli.FTabPbbs Ain 201
ident héiasmmber eocafc he nstoiutriceesn efmdbregoo ¥ ¢ eal. mi nes,
steel produand otnhef apcaarldeanteasge otfh et octaatle glo.rSy. GHG
contr.i butes

In the case of —fwhsiscihl afcuceolu fictoendbtufisbtrilb/n8 % GHG e mi s
the table pr ovfiodre ss esgenveenrtailn go pttihjfe@ huinci yvnear kseer so fc hsooou:
to implement a ctardbomumhar dff bendtsintbij€sc eétsht aot trhieg k
t a under a (ppaerntdiicnugl aarnFyo pet xecalaunspiloen,cs o maddddi rceysmsa k e 1 s
fossil fuel ¢ ombpupshiag ccm r b mbimwssssiaatn sf ubeyl s ( based on
co

ch

X
]
n tattnhte) f oelnltoiwtiinegs , which include both upstream
okepoint s

T 137 petrol ¢bmsedf pnamddy peatrao)l) eum i mporters
based on); 2018 dat a

T 67cdoal amdiern egdotmpanies suppliya mgd ioampo2@ kd coal
dat aand

T 1, 6e7Tn9%t i ti epotthamnatural gas deliveries to the
Administration -1(7B6] MlmBdotnu rFaolr mg &8l Af r act i onat or s
based on). 2016 dat a

Some of pdiientash oanfe gthatlkka t & & wehaed migrei otfr at i ve fr ame w,
existing federal e xcebiasrer etla xfeesd. e rFaolr eexxcainspel et,a xa opne

2140 C.F.R. Part 75.

22 The FY2008 Consolidated Appropriations ABtL. 116161) directed EPA to establish a mandatory reporting
program for “appropriate thresholds GieenhosdGasRepdagt or s of t he
Program in 2009, which is codified #0 CF.R. Part 98 For more information, sddtp://www.epa.goghgreporting

ZBEPA’s GHG reporting regulations al ssoealyg,pODfpssiteb suppliers o
reporting suppliers.

24 A natural gas fractionator separates natural gas liquids (ethane, propane, butane) from the natural gas stream.
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refinery Giulp pSopritlsl tlhie®An l1d X gi sTe usduxs Eamdt ko aslal e
supports the Black ®fung Disability Trust Fund.

Rat eCaorfbToanx

Acenpohlcy choice when establishingcaar bporni ctea xon (
Several approaches, cwhilcdh iairfe r.dni sschees sed bel ow,

GHGEmi s sToamget Approach

One aapph would settehleacal beém speadxhoma ynodel i n g
estimahtaets wbud demeci fi ¢ GHG oermiesxsainopnlse ,t aar g2e0tl.8 st
estimated the carbon tdHGemnasei antcadreglaattdi amutea b It ihs
under the 20135 6P2%8% sb eAlgorve e2nlent net GH3GThemi s si on
study found that /atstwanrsttiamg itna x2 Orla% ewooufl d§ 4me et t
tar®get

Emi s s i onse srteidmactteiso nf r o m acraer bboans etda xo np rnouglrtaimpl e a s s
Accor dsiuncghl ye,pr pma de s d x fnfeeetdeendt t o meet a particule
t ardgeepte nding on fRedmpasctsmpmni EGHG flosme leald ton Le vel

analyses of emission reductions f.or a given cart

Marginal B®wefiiatls Cos tApdr Caalbon

Undawothappr,oapdl i cynaakseer st hceo ucladt b ® n e $nhakrngii aneadl
nebtenefits aseduCdedne d S'"Wihesk net benefits would be
damage®agts) ecompBTlhanade¢ st i mateof ofvmiedni benefist o ft

25SeeCRS In Focus IF10823he Oil SpillLiability Trust Fund Tax: Reauthorization Issues and Legislation in the
115th Congresdy Jonathan L. Ramseur

26 SeeCRS Report R4526The Black Lung Program, the Black Lung Disability Trust Fund, AedExcise Tax on
Coal: Background and Policy Optionsy Scott D. Szymendera and Molly F. Sherlock

27 For a description of the current U.S. commitment,GBS In Focus IF1023®resident Obama Pledgeségnhouse

Gas Reduction Targets as Contribution to 2015 Global Climate Change Beddne A. LeggetPresident Trump
announced an intention to withdraw the United States from the agreement when eligible in 2020. No action has been
taken to withdraw omodify the U.S. pledged GHG reduction contribution. &S In Focus IF1066®,otential

Implications of U.S. Withdrawal from the Paris Agreement on Climate Chaggkane A. Leggett

28Yunguang Chenah Ma r ¢ HusifigsatCarhod Tax to Meet U.S. International Climate Pled@inate
Change Economi¢2018. The modeled carbon tax system applied to emissions from fossil fuel combustion.

29 For example, multiple parties prepared estimdtetg thedevelopment oH.R. 2454(which passed the House on
June 26, 2009) the 111" CongressThat proposal intended to reduce GHG emissions to 17% below 2005 levels by
2020 Theemisson allowance price estimategeded to meet emission targets ranged $a6mtCOze to

$49MtCOze in 2015, with the estimateange increasing over time.

By “marginal, economist s -niReather wards, the bahéfits assoniatedd withs ma 1 1 i ncr e
making an additional, small amount of emissions reduction, not the total emissions reductions from a policy.

31 See, for example)rganisation for EonomicCeo per ati on and Devel opmentCost“ The Soci al
Benefit Analysis and the Environment: Further Developments and Poli¢c20ke.

32 Net benefits refers to the beneficial value of abating GHG emissions (e.g., avoiding hedestitesminusthe

positive impacts that climate change could bring (e.g., increased agricultural productivity in some regions). One

challenge in these metrics is that the damages and the benefits of climate change often impact different groups and

sometime at different times. In addition, the calculation of costs and benefits can vary based on the geographic scope

considered. SeERS Report R4511E PA6s Proposal to Repeal tCostsbyKate@n Power Pl
Shouse

£}
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cover multiple degrees Fahrenheit, and ot her mea
patterns, may encompass directional wuncertaintie
this time, anardeiadfncyns lotf ttoh ee srtiismkast e and value.
When val u€@,g atnhacl ySsCt s encounter a range of Vviews
establishing study parameters maymobnee tcahrayl lveanl guiensg
of climate may nigectudlimpfacd st roversial to estimate,
values ashoamdanne¢dhswiorhsickness. A related framey
include global c¢climate % mpacts or just domestic
addition, 1ithec li eeantiantpcalocdtnsgciuniea rd ye coanplt atcino e s

e fact that many impacts of c¢climate change wil
nsidesadidwinlydofing iprm yt he thneaaduderemnas s womd d
uf suet duarmea, g emsd sy t o fut.Toet gkaet a mecodimd mi satcscount ,
s cfomtntr e valuepre¢oventEcwhlomi steddo not agree on
scount 71 ate(gse)n etroa tuisoca afdorrk ¢an rnpusl $twiei msdmuadh as hum
imate change. The choice of discount rate can
low dirsactcoeumtoul d give greater value today toc
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g f'eweesodr ¢osdato adidmrpeascstismige clutmart e ¢ han

Bt - B e R = =

O =5 U;mOe a0 O -
—'m::r'.o

“«“w O o

— =

=)

33 For more information, seERS In Focus IF1062%0cial Costs of Carbon/Greenhouse Gases: Issues for Congress
by Jane A. Leggett

34 The SGCO: measures the net benefitsrefatively small (marginal) reductions in @@missions. The federal SC
COz values used in rulemakings have been based on busisassal projections, which may not reflect the
economically efficient GHG emission levels in the léeagn. See for examplé&ternational Monetary Fundriscal
Policy to Mitigate Climate Change: A Guide for Policymak@#&shington, DC: International Monetary Fund, 2012),
https://www.imf.orgénfPublicationsBooksissues2016/12/31/FiscatPolicy-to-Mitigate-Climate ChangeA-Guidefor-
Policymakers25864

35 Seepublic comment®n the SECO; for certain regulatory usesntained in the docket for Office of Management

and BudgetTechnical Support Documents: Update of the Social Cost of Carbon for Regulatory Impact Analysis under
Executive Order No. 12868014 https://www.regulations.gostbcumentD=0OMB-201300070063 See also Richard

S . J .IsthE Wricertairity About Climate Change Too Large for Expected®o®ft A n a 1Cjimatics ? , ”
Change 2003

%S e e t h eCossideratians fathie Scope-Domestic or Global-of the SC(i.e., SGCO,]” in CRS Report
R45119EPAG6s Proposal to Repeal t he,bfKate@ shofksewer Pl an: Benef it s
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Since 2008, fedeBa@lQeasgeinedidbezss nhs amvaefl eufisizedsdd la g s

met hod to estimate theeminsestiA obriefamrea g ¢ ¢ yo f Woarbkaitni gn gG r(
prepR@Od st i mat wer ¢ whopvdehrt aetrdd me ubj ected to expert
commdmt Mar,c R 0218 , Pressideadt EXeaoampPrvem®Otdag 13783
Energy Independenchéwh nedfhelect o woerhiyc wGrtSdsdt® e w t he f e
estimates. Nonet hel es s, federal agencies have us
modead ifrom the withdrawn technical support docum
Legislation could set a -€Qvraldoun opr iodch eaist iawg@ idmypb
nofnederal researchers or prescribe methods for e

Us i@ Qestimates to set 8hebesnméxf armetAelo trwkoouulgdh i nv ol
many posi-benhbhditafcamework ¥soenmea iencso ntohnei sbtess ta rogputei
cobtnefit maypmeavppkopriate pfodficacl ime®e cthangas

T Maneyxperts expeebadndl pmhieiehangauaddress it
nomar ginal changes to. hdForwbmngesandceeapegsct ¢
increase disproportionately with incremental
crong ctippca’h fpvdaircths systems change dramatic
rapfdly

T C1l i ncahtaen ge 1 mp agceetnse rapateidomuwadld é rt ainty and disag
e x iasbtosuhte t her and hewtt vadsusi gm & oprnad costs
benefitnse roavteiro nge

T Somempactcsl ifrtaotmmadgleanga eversible on the times
human c¢i wiulcimzeadtsiionngs of maj or ice sheets in An
Greenl and

Ot her Considerations
Policymakersameghbationaaldédpeadlucteo thhe federal def
otheespaprfor specific prograrnms dt taot crha.ynadre maya
In addimei dm,vesaphadspeoppegdoasceht ting a r atbeutt hat 1s i
increascawcmebdunwnr adgiutshablffomr ad efi xed period or i
of this approach include providing an opportunit
behatwdfoare the higher fstaghratmopegehkrwigygef fect
appliancenigno rd miwswe sotns Rlashinmgd otgd & oowervliean coul d
del ay -rcedlliantae & benefits.

37 SeeCRS Report R4465Federal Citations to the Social Cost of Greenhouse G#ésedane A. Leggett

38 Policy analysts have been exploring options to mitigate some of the problems in applying this approach to climate
change. See, for example, Francis Denfiiiimate Change and the fsvaluation of CosBe ne f i t Climatid ysi s, ”
Change 2017

39 See, forexample M. GrangerMorganet al.“Why Conventional Tools for Policy Analysis Are Often Inadeqtiate

Probl ems of Glimatie €lang€vbl.4h (£999),pp.2728 1 ; Robert S. Pindyck, “Unce:
Environment alReHewofifEnvonimental E¢ondmics and Poli@@xford: Oxford University Press,

2007).

““Examples of tipping points include “the destabilization o
t hawing perhedSrGlobatChdngeResearch Progfamurth National Climate Assessment, Volume II:
Impacts, Risks, and Adaptation in the United St&16%8

41See, for exampldPCC,Gl1 o b al Wa r mChapter nttp:/Mww Spoec Chieportsrls/
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I€ongresasgrtiemé nt 1 n e on carbon pricing,
process of reaching 1 agude mehmda .o Etl ieane sn t
describerd admsvieder at i f the magnstode of over
certaonsemicgrergy oas popu;l atii minngrtoampmotivate and

transitieGiHGt @ cao nloanwer or ot her factors.

Bor dCearr bddnj ust ment s

Many stakeholders have voiced c owocuelrdn si notveerra chto w

with policies in other nations, pat askycsutleammly 1 f
t hadvers mooriemosrocu rscterse n g eetlscetwham e. A central con
U.S. tacabbdise U. S. tphinenc psgiomals ambhnufactured abr
potentiabl yompeatiinges odmes addovnaensttdfgte rbfuasiinn e s s e s

b u s i nneaspseecso me | e slso sper onfairakaeltel keyrlo & 5 ¢

The industries egememiadsdpy opoprd¢ cutnadde rtdo S .mpaartson t a
are often“edmreissesmibmad tewxep,d stardaudset r i e SCOAmi s ndostry
intensity is a f uenntitsisoino nosf fbrootmh idtisr entatn udQ ct ur i n
from owementeel productmosnj(iend fTndmrebhe COputs t
process (e. g., Su celc tir nabni st tyl, o kneakt puerraile ngcaes )gr eat er
increases than lessalhrdone Ihcgmapeogpohddatdei es
industries agree atthtosramathia o mpampetednt o ot her domes
industAieascobudnd tparx sent a particular challenge f
mi gbhhet 1 ess able tim pahses folrom o ft tha gthex prices, be
mar ketanlagteobscompetitorsgiaompamndbliescdnbdn pol

Pol i cymiagletr sc onsi der atphpersoca cphoecbsa ntmip ankntt ss g & € ¢ a |
wayBne acphprtomat has received interest in recent
which is often described as a borderA cBaCrAbon adju
would applmiastnomntf veo siuncpbotraseld, golew miemu m
certain chemicals. Each ofCiomgreasabbwmuddi ce pr org
e s t acbdlBiCsAho a ¢ddmessbansi ¢ i mports.

An o trhaetri onale for adding a BCA to a carbon tax s
encaogoat her nations to adopt “Mamparmadbltdhecarkemtdry
proposed BCA mechanisms awiltobvmpfamra telxee mprt da gmasmsf.or

To date, no nations have 1implemented a BCA as pa
Est abl ieschoinnogrefaéna BICywnotull idkperleys e nt cshiabls1f%kmg el sa.l

42 Not all businesses within a sector may be affected similarly. For example, under a carbon tax system, an aluminum
company using electricity produced with hydropower would experience less cost increase than a company using
electricity produced with coal. laddition, some businesses may be more energy efficient than others or use less
emitting processes. Some may be able to reduce their emissions in response to a carbon tax at lower cost than others.

43 SeeCRS Report R45472arketBased Greenhouse Gas Emission Reduction Legislation: 108th Through 115th
Congresseshy Jonathan L. Ramseur

44 See, for example, Adele Morrislaking Border Carbon Adjustments Work in Law and Pracfle Policy Center,
2018.

45 See, for exampléylarcoSakai and John Barrett,Bor der Carbon Adjustments: Addressinog
Tra d eEpefgy Policy 2016; Sam Kortum and David Weisbach, “Border Ad.
Resources for the Future, 2016; Carolynkiscr et al ., “ Ca 4ntensive Tladdxxposeda nd Ener gy

I ndus t implementig a U.5. Carbon Tax: Challenges and Debatkdan Parry et al. (Washington, DC:
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An o tphoesrsriabtlieconal e for a BCA “dmi i adddatesask dagde cor
“carbon”)Emilssgon®cbaakagden e csohniofntiecd aacst iav irteys uils
emission cofhtraghrbogul aanidpm cagsr aam]r e s ul t , emissio
achieved in one location that is subject to emis
ems sons in unrt e%Th ko tneokfr Inomiast si idoatse e he @ laadhge al
debate owchre Whettheedr St sthouh@ddnmnad ¢ d pd degm iGsbs@i) o n s
ABCMmagi mini sh the potenbyadedweci egni sheé omscdwrtriknuasg
econamtd¢ vity to a nation Wiotwkeowrtr,a soommparcakndg o:
raise ques thieo ndse grreegea rtdoi nwgh itc h e mi s sions 1l eakage
uni hdat&rS. Pcarbon tax

ApplicatGombbafRevenue

Al t hough a tax may be levied on fossil fuels or
economy, the cnmarybeobnp etraixe nicnep@ edtlisc gy wmh e b si hlh o e

International Monetary Fun@015).

46 Congressional Budget OfficBorder Adjustmentior Economywide Policies That Impose a Price on Greenhouse
Gas Emission2013.

See, for example, Joel Tracht man, “WTO Law Constraints on
Reduce the Competitive Effehefuurep20l6.Carbon Taxes,” Resources
“%See, for example, Warwick McKibbin et al., “The Role of B

Climate Change Economicegol. 9, no. 1 (2018).

49 CRS Report R4460% limate Chage: Frequently Asked Questions About the 2015 Paris Agreebyeddne A.
Leggett and Richard K. Lattanzio

S0 EPA, Office of Air and Radiatiorfools of the Trade: A Guide to Designing and Operating a Cap and Trade
Program for Pollution Contrql2003, Gbssary.

51See, for example, McKibbin dustmeatsinaU.S Qatben TRotrie, Makifg Bor der Ca
Border Carbon Adjustments Work in Law and Practice2 0 1 8 ; Joseph Aldy, “Frameworks for
Approaches to Address the CompetitivenesNatiofdbTaxc er ns of Mit i
Journal 2017.

521n economic literature, this measure is referred to as the tax incidence.
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options to addresPolheyemakep s cetmegdi Inigmpdaeecti ssd boanls 1
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Alternatively, theretnarct itnlgt dtetgi sdla@astdmmmyy oiud ds o m
manner, somecevmascecAbbyodFi hhge carbon tax legisl:

recCGontgrkekasesproposed some manner of revenue 71 e€c
carbon tax revenue to shpport specific policy ot

Car bome veamxuens méyupmeo wtar iodti v yoWlgodgmelcsi.di ng how t o
all achat ene w 71 e v epnoulei osptmrieldadeamnscyo u n toefrf st raandoen g
objectives, including:
T reduciecgntwlngte costs resthkipgofrem a carbon
T alleviating the cosWUsfP dpuhpa btyinksorbbagrrloyu ps 1 n
i nceo nh ou saenhdo/lodrs communities -maosetndependent on
economig¢ aadivity
T supposgpteci fic poliagdgombgteicded iccmhp e me tht
hangdapteanedrogmy efficiencyendeghnodilowgi ciatl y adva
edde &l cit, raendouncgt iootnh e r s
I n geenceornaolmi ¢ ¢ a rhbaowme tfaokuhnedt ntdhlaats$ i ve ranking of r
optitaemg¢igate -whdeectcmpemys 1is generally the oppo:
alleviatingmgasfThebeondmammtka mgs highlight a cen
policymakers would face when deciding how to all
The fod¢osdiiosspcus s -dthfes earntd asdeme o f otphteit dormetve nue a
haveirdecattention ilnargecdbodyyodr economic literat
economic impacts of hypothetical carbon tax prog
carbon tax revenueManfyoro fd itfthfee reecnotnl opmwmi rcy essteusd.i e s ¢
prepared prior toCthe andTQ@Ibgalt .AJIfl 5Sh g nkadx by
President Trump i nc hDanvgaendea ne mlelnlh7, UtfhlSe afcetder al t
sys®Pem. particdullorwe rtelde tshe corporateAs ncome tax I
di scussed bel ow, adjusting the corporate 1ncome
general leyd cinn sciadebron wmwax boohomied ok etRmladt after e
1 1-97Bas e ds eolnercetveide w o f t he tehcaotn oimniccl uldietse rtahteu rtea x ¢
iR. L.97hkentontl isemmdbon tax |literature regardin
appearbe larg¥ly unchanged.

53 See for example, Jared C. Carbone et@kficit Reduction and Carbon Taxes: Budgetary, Economic, and
Distributional Impacts Res ources for the Future, 201 3; Adele Morris an
U.S. Fiscal Reform: Design and Distributia 1 I s sues, ” Center for Climate and Energ

54 SeeCRS Report R4547MarketBased Greenhouse Gas Emission Reduction Legislation: 108th Through 115th
Congresseshy Jonathan L. Ramseur

55 SeeCRS Report R4514%)verview of the Federal Tax System in 2a4y8Molly F. Sherlock and Donald J. Marples
56 See, for example, Lawrence Goulder etlatpacts of a Carbon Tax Across US Household Ic@roups: What
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Economic Analyses Typically Do Not Include Policy Benefits

In general, canin tax analyses do not consider the benefitst would be gained by reducing GHG emissions a
avoiding climate change and its adverse impacts. Rather, most examine only the cost side-bEaefiisinalysis
This islargely becausmost economic models are structured to simulate markets and goods and services val
in markets, not effects on human health, species, and the environment.

In addition,carbon taxanalysegenerallydo not include potential ancillary benefits that reddacGHG emissions
could provide For example, a reduction in GHG emissions from certain sectors may entail a reduction in
hazardous air pollutants, which could provide heaéitated benefits?

Typically, when this and many other reportsalis s s t h & a polcyy costsréfeonly the gross costand
not the net costs taking into account the benef]|
the policy would have net benefitslet costs or benefits could not be determined witht analysis that fully
includes benefitdn addition the potentialbenefitsof GHG emissions reductiomay not accrue to the entities
that bear the costs of the carbon tax.

Sientists and economisggenerally examine and monetittes costs of climateltangé alternatively, the benefits
of reducing GHGB separately from specifitarbon pricepolicy proposals. For example, a 2015 repfsdam EPA
estimatedthe physicahnd monetary benefits to the United StateSreducing global greenhouse gas emissidns

EconeWiyde I mpacts
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are the EquityEfficiency TradeOffs? Resources for the Future, 2018; John W. Diamond and George R. Zdti®w,
Effects of Carbon Tax Policies on the Economy and the Welfare of Housebwllgimibia University, SIPA Center on
Global Energy Blicy, 2018; Joseph RosenbeRjstributional Implications of a Carbon Ta$IPA Center on Global
Energy Policy, 20 lUSIngaCarbhomTaxtmMeet H.5.firdetnatiandl Climate Pledges

' n the context of EPA’>s Clean Power Plan rulemaking and m
substitute rule, whether to include-benefits in calculated net benefits has generated controversg R:Report

R44341EPA6s Cl ean Power Plan for Exi st i,yglans i dcCarthyeh nt s : Freqgl
al; andCRS Report R4511E PAS6s Proposal t o Rep e ditband GostshyKate @.1shoBse wer Pl an:

58 EPA, Climate Change in the United States: Benefits of Global Acf0d5,https://www.epa.gowira. See also
GAO, Information on Potential Economic Effects Could Help Gitederal Efforts to Reduce Fiscal Exposa@17,
https://www.gao.godsset€90687466.pdf

59 See, for example, the Houpassed e s ol ut i on “expressing the Ildbense of Congres
detrimental to t heJuWhdi2dl8HICorsRes. 119 and letierdranoHays& Spéaker Paul Ryan

and Majority Leader Kevin McCarthy from American EneAdijance et al., July 9, 2018,
https://www.americanenergyalliance.asgcontentiiploads201807/CarbonTaxLetterUpdated. pdf

60Economicwelfemay be defined as “-beingeancoipassingeferythiogithatdantividuadls we 1 1

value—market goods and services measure@bBy plusnoma r ket i tems (e.g., children at h
Glossary inParry et al.Jmplementing a U.S. Caodm Tax
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opt imatys r e duc e -wti htem rebcoonn ottayxmtaigmp a cetlsi mi na e t hem er

6lRobertson Williams and Casey J. Wichminplementidat.8.o0economic E
Carbon Tax: Challenges and Debates. lan Parry et al., 2015

62 See, for example, Diamond and Zodrdwge Effects of Carbon Tax Policies tie U.S. Economy and the Welfare of
HouseholdsJared C. Carbone et dbeficit Reduction and Carbon Taxéan Parry and Robertson C. Williams I,
Moving U.S. Climate Policy Forward: Are Carbon Taxes the Only Good Alternaie=spurces for the Futyr2011,
Warwick McKibbenet al, The Potential Role of a Carbon Tax in U.S. Fiscal Ref@mokings Institution, 2012.

63 For further information, see Dale W. Jorgenson eDalyble Dividend: Environmental Taxes and Fiscal Reform in
the United State@Cambridge, MA: MIT Press, 2013ndJaume Freiré&Sonzalez “Environment al Taxation
Double Dividend Hypothesis 1in CGBouMal dfPdidy Madeling2018t er at ure: A

64 See Goulder et allimpacts of a Carbon Tax acrokkS Household Income Groups Chen an @singafstead, ©
Carbon Tax to Meet U.S. International Climate Pletigééll i a ms a nd Wi cohomic kffects‘ofNCarban o e ¢
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Taxe$;Sugandha D. Tuladhar et al., “Enviomo flmexn tPal la yP @l iRooyl ef?q 1”
National Tax Journal 201 5 ; Sebastian Rausch and John Reilly, “Carbon
I nt e r aNatiohab Trax Joutnal2015; NERA Economic Consulting (prepared for National Association of
Manufacturers)Econom¢ Outcomes of a U.S. Carbon T@013;Parry and WilliamsMoving U.S. Climate Policy

Forward.

65 See Diamond and Zodrowhe Effects of Carbon Tax Policies on the U.S. Economy and the Welfare of Hoyseholds

James R. McFarland et2a8Stud$Ooer Ui 8w Cimate&ChangEMY¥ Scenarios,
Economics 2018; Dale Jorgenson et al., “CarNatonal TRxournad and Fi sca
2015; Carbone et aDeficit Reduction and Carbon TaxéZarry and WilliamsMovingU.S. Climate Policy Forward

McKibben et al.,The Potential Role of a Carbon Tax in U.S. Fiscal Reform

66 See Diamond and Zodrowhe Effects of Carbon Tax Policies on the U.S. Economy and the Welfare of Hoyseholds
2018.

67 In addition, several economiaslies prepared before the enactment of the TCJA found that when carbon tax

revenues were used to reduce marginal tax rates on capital iraghieh includes corporate income tax greftsonal

income tax on interestividends, and capital gainghe economywide impacts were positive relative to the baseline.

See McFarland et al ., dyoOU.S CavboreTax SoefiafigPlad eENMB r2 nStom et al .,
Wel fare Cons e qu e n cGimate€liangé Economigs 2k Ir ;0 nlJ, ¢’r ghomTaxesanck t al . “Ca
Fiscal Reform in the United State<Carbone et alDeficit Reduction and Carbon TaxédcKibben et al, The

Potential Role of a Carbon Tax in U.S. Fiscal Reform

68See McFarland et al ., dy'orOUS CarboneTax Soafios’;tCChapital AlpkEFParinérghg t u

Carbon Tax: Analysis of Six Potential Scenari2@18 (although both of these analyses were published in 2018, they

were prepared before the enactment o fcal Refoemirlt€Unitel; Jor gens on
States; Carbone et alDeficit Reduction and Carbon Taxdzarry and WilliamsMoving U.S. Climate Policy

Forward; McKibben et al.,;The Potential Role of a Carbon Tax in U.S. Fiscal Reform

69 The carbon tax framework is discussed in furtheridéta i n t he study’s companion publicat
Energy and Environmental Implications of a Carbon Tax in the United S&ifeA Center on Global Energy Policy,
2018.
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Figure 1.Estimates of GDP Impacts from a Carbon Tax with Selected Applications
of Carbon Tax Revenue

Based on a Carbon Tax of $50/mtGOIncreasing by 2% Ha¥ear

2020 2024 w2029 2039

% lmpacts to Deficit Reduction
gDaPéZ:Srglﬁ?ged Payroll Tax Lump-Sum (2020-2029) Followed by
Scenario Rate Reduction Distribution Lump-Sum Distribution

0.3%

=
0.1% i .
e

0.2% f’/f/ﬁfj

0.3% ;{é?xﬁ

-0.4% é/’?:

-0.5%

Source: Data from Prepared by CRS with data from John D. Diamond and George R. Zod@tewEffects of
Carbon Tax Policies on the U.S. Economy and the Welfare of HGosahbldsUniversitySIPA Center on

Global Energy Policy, 2018.
Notes: The four years included in the study and the above figure are not lifiéer 2039 column has a unique
color pattern to highlight the time difference between 2039 and the earlier years.

Opponents of a carbon tax appr owvaocuhl do frteesm 1hti gfhrloimg
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particular year between carbon tax scenarios anoc
in the above figurpredAd¢dnermhe i GPPyloomnes coutdld a
For instwace,tofaddeup t(hfeora nemxwmampy @€BP obveesrs ead )1 0
from t-haml s ocponnaprairoe d t o t hhe hbasebiuheisgenami woul
larBkkase types of calculations would treesquire ass

0 See, for example, National Association of Manufactui&cenomic Outcomesf a U.S. Carbon Tax2013
Executive Summary
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“"SeeAparna Mathur and Adele Morris, “Distributional Effects
Energy Policy 2014

2Terry DinanOf f setti ng a Car blimcome HauseboflCaBgressiosal Budyet Office; 2012.
“Mathur and Morris s tssalegenerd equilibrium madelsni®GGE model$) suggest that in the

short to medium run, the burden of a carbon Mahar wil l be mo
and Morris, “Di s tr i bu inBroadestlU.SEHsfatRefordGes Williams atidiWidhmam, T a x
“MacroeconofCarbon FakeEt et s yoDi nan, “Offsettingdncome Carbon Tax’s
Hous ehol ds , Impl@netnyaU.S. Catbpn Taxn

“Adele Morris and Aparna Mathur, ¢ TihplembntingaW.$.Carbon onal Burde
Tax

75> See John Horowitz et al., Office of Tax Analyditgthodology for Analyzing a Carbon T&017.

®JustinCaronet 1 ., “Distributional2ThximptHeUS.aAcrisslncomeCliassesarldat i onal CO

Regions: AMultiMo d e 1 O v Glimatei Change’Economic3018.
77 See Rosenber@istributional Implications of a Carbon TaGoulder et al.Impacts of a&Carbon Tax across US

Household Income GroupRa us ch and Reill vy, “Carbon Taxe’sMarrobDetf i cit s, and
al.,, Taxing Carbon: What, Why,andHpw Rober t son Wil 1l i ams et al ., “The Initial
Income Gra p sNational TaxJournal 2015, Jorgenson e caReformjnthednitedb on Taxes anc
State§; Mat hur and Morris, “Distributional Effects of a Carbon
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Figure 2. Comparison of CarbonTax Revenue Distribution Scenarios
EstimatedHousehold Income Impacts in 2025
Percentage Reduce Federal Deficit B Reduce Corporate Income Tax Rate
Reduction of
Household Income Reduce Payroll Tax Tate Per Capita Household Rebate
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Source: Prepared by CRS using data from Joseph Rosenbatgibutional Implications of a CarborChéxmbia
University SIPA Center on Global Energy Policy, 2018.

78 A comparison of these differences is beyond the scope of this report.
79 Rosenbergpistributional Implications of a Carbon Tax
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80S3ee Caron et al., “Distr i bTaxinthenlhS Aossincome Classesands of a Nat i o
Regiong; John Hoowitz et al., Office of Tax Analysidflethodology for Analyzing a Carbon T&017 (this study
also includes a scenario splitting the revenue three ways amonglumpgabor tax rate reduction, and corporate tax

rate reduction); Jae €ansequences ofdaxingaChrboRa ¢t ok We ld Reilly, “Carbo
Deficits, and Energy Policy Interactions.?”
8Caron et al., “DistributzfTamalnl mhki YaSionsrofsalNebmenc€l a

82 As one point of referenceinderH.R. 2454(111" Congress) such industries would have received approximately
15% of the emission allowance valu@nalogous to 15% of carbon teevenue—through 2025, steagildecreasing to
zero thereatfter.

8Fischer et al ., <“l@tensitedradeEXpsed Industriisdee &so tiwayway Adkins et al.,
Carbon Pricing with OutpuBased Subsidies: Impacts on U.S. Industries over Multiple Time Fratatsnal Cater
for Environmental Economics, 2012.

8Government of Canada, “Putting https:/Rww.@nada.csinse®ices/1 ut i on : Ho w
environmentieatherélimatechangelimate-actionfpricing-carbonrpollution.html
8Fischer et al ., <“l@tensitedradeETkapxoesse da nldn dBinsetrrgiye s . 7
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86 See Larsen et aEnergy and Environmental Implications of a Gan Tax in the United States
87 See Adele MorrisBuild a Better Future for Coal Workers and Their Communifi@sokings Institution, 2016.

88 SeeCRS Report R4547MarketBased Greenhouse Gas EmissReduction Legislation: 108th Through 115th
Congresseshy Jonathan L. Ramseur

89 SeeCRS Report R4253Zarbon Capture and Sequestration (CCS): A PrinbgrPeter Folger

%|n general, biological seqstation efforts are more challenging to quantify than emission reductions from other
sources, such as power plants.
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Allowance Val ue Di stri buti on i n-aRkldi@de Pragraths C

Both the RGGHi a coalition ofnine states from the Notheast and MidAtlantic regions and California
implement cagndtrade programs to reduce GHG emissions. Analogous to carbon tax nexeiecisions, e of
the more controversial and challenging questions for policymakers when designingradtegme program is
how, to whom, and for what purpose to distribute the emission allowances

TheR G G| 6-andtradesystentook effect in 2009%nd applies to CQ emissions from electric power plants
RGGI states hava n s we r éalv" quédstion iy employing auctions to distribute the vast majority of
allowancesoffering91% of their budgeted emission allowances at auction between 2008 andA0a&roup,
RGGI states have distributed the vast majority of the emission allowance value to support energy efficiency
renewable energygr other climaterelated efforts orto provide financiahssistanceirectly to household$?

California established@pandtrade program thatook effect in 2013, coveringwultiple GHGsthat account for
approximately 85% of California's GHG emissidnsCalifornia, pproximately 50% of emission allowant¢ese
beensold through an auction and 50%tovidedat no costto various entitiesincluding covered sources. Investol
owned utilities (which received 16% of the allowances in 2016) are requiraddtontheir allowances with the
revenues supporting electricity consumers. California has used itarmépade auctbn revenue to fund a variety
of objectives, including a higipeed rail poject, affordable housingndlow-carbon vehicls, among other
programs’?

Additional Considerations

mpacts on GHG Emission Levels
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range of results, highlighting the wuncertainties

91 For more details, see Table 1GRS Report R4183@he Regional Greenhouse Gas Iritia: Lessons Learned and
Issues for Congresby Jonathan L. Ramseur

2For more information, see CaThe20l¢8 Budgel: Gamhddradg®0la t i ve Anal ys |
93 For a comparison of reduction estimates from several studies, seeTabl i n Mo r rAiCarboa hadin Mat hur ,
Broader U.S. Fiscal Reform”

94 The EMF 32 study led to multiple papers published in a special is€tiariate Change Economi¢®larch 2018).

See Allen A. Fawcett et al., C€CdmbomwdTaxCGlihateGhangeit b, 'EMF 32 S
Economicsvol. 9, no. 1 (2018). These papers are availalitas://www.worldscientific.condc/cce09/01

%®James R. McFarlantdhe tEMH .32 “Dtvied w i emw WCfiSiate Clangeb on Tax Scena
Economicsvol. 9, no. 1 (2018).
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results, the study authors concluded that each ¢
U. 8Qemnision rteduction targé&ts under the Paris Ag

Figure 3. Comparison of CO ; Emission Estimates from Fossil Fuel Combustion in
2020 and 2030 by Reference Case and Carbon Tax Scenarios

Results from 11 Different Modeling Groups
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Source: Fi gure 1 in Alexander R. Barron et al., OPolicy I nsi

S ¢ e n aClimatesChainge Economick 9, no. 1(2018).

Notes: The Y-axis does not start at zero in the above figure. The model with the mostesggre reductions did
not prepare results for the $50/5% scenarithus it appeas from the figure that the $50% scenario has a
more narrowrange of emission reductisrthandoesthe $50/1% scenario

AsFi g@Bredi cates, a carbon tax or emissions fee ¢
would achieve an emissions 71 eductwooun dt abreget , but
unce.Tth&i mn coefr traeisnutlyt i ng e mi s s i o ntso mdaiys fdaetmawdm sao me
t aoxr ofpetei on t o contAlotlh cGHgEGh eumn sesritoanisn e mi s si ons a
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control. cFeorrt atiknetmyp & HG t ¢ migs si dan¢mapdrbengsed to t
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9 For a description of the current U.S. commitment,GBS In Focus IF1023®resident Obama Pledges Gréemse

Gas Reduction Targets as Contribution to 2015 Global Climate Change Beddne A. LeggetAlthough President

Trump announced an intention to withdraw the United States from the agreement when eligible in 2020, no action has
been taken to withdw or modify the U.S. pledged GHG reduction contribution. SR8 In Focus IF1066&otential
Implications of U.S. Withdrawal from the Paris Agreement on Climate Chagglane A. Leggett

97 Starting in 2010, EPA regulations have required large emission sources and fuel suppliers (among others) to annually
report GHG e mis s i dean About th&E@eknhouSeeGas Regorting Program (GHGRP)
https:/mww.epa.goghgreportingearnaboutgreenhousgasreportingprogramghgrp
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otential concern of a carbon tax is whether i
n oadl li t ss ecootveerrse,d particul arly e nmliss soifo i2s0 1i6n  tt hhee t
tr ans posretcattooiré m i but es t he 1 argeensits spieorncse nftraogme f(03s6s%

> & o Mo owm

combustion, with el é%Ctarribco np ot vaexr asneael eyrstkchsa tg eBnbeéb.a 1
majority of the emission reductions resulting fr
electricity sector. By comparison, economic mode
have much less of an 1impiaen $Betwamr.adi dastbdnsthkar
this projedaffedramspomde ation sector offers fewer
carbanhensive fuelsdoth¢ hel shhobrtctpowmet haactor, v
coal with natedryalgmg adksdhyd¢detw m, e mi s si on changes 1in
transportation sector are Ildemgaldyhsiwhlchencadlly
beerlainvehyitive to gA@soline price increases.
Based on these opmojmaycdonu¢todmehitoesrgne achieve d
reductions in total GHG emissions, policymakers
other progvalscl s utchhclmmsmol ogy standards (e. g., Co
CAFbBbYy fuelcpesfentands, ¥*mong other options.
%See Marc Hafstead et al., “Adding Quantity Certainty to a
Policy PreC o mmi t riarvatd Erivironmental Law Review 2 0 1 7 ; Brian Murray et al. |, “Tnc

Certainty Und Harvard Engitonmentah Law Rexiew” 2 0 1 7 ; and Dieter Helm et al. .
P o 1 iircGlimate Change Poligyed. Dieter Helm, 2005

99 See William PizerPrices vs. Quantities Revisited: The Case of Climate Chagmsources for the Future, 1997.

100 Historically, the electric power sector accounted for the largest percentage, but emissions in this sector have
declined considerably in recent years. Between 2006 and 2016, electric power emissions decreased by 23%. EPA,
Inventory of U.S. Greenhouse Gas Emissions and Sinksi 208) April 2018, https://www.epa.goghgemissions/
inventoryus-greenhousgasemissionsandsinks

101See Larsen et aEnergy and Environmental Implications of a Carbon Tax in the United SMt#sarland et al.,
“Overview of thl. SEMFCa3r2b oSnt uTdayx oSnc enari os . ”

102 For a further discussion see Larsen etElgrgy and Environmental Implications of a Carbon Tax in the United
States

103 For further information on these issues, 6&S In Focus IF10873ehicle Fuel Economy and Greenhouse Gas
Standardsby Richard K. Lattanzio, Linda Tsang, and Bill Canis
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Potential to Generate Revenues

Thguantrietevye nofe s gener & o xd sdyespdeenml pao acgatddbe in g n

featumasmely the tax base and rate, as well as s
ener gy Tmaerykewosuld also depend on how ccaorvbeoone d e mi
prictor example by adopting alternativeaxtechnolc

studies have pr e pwahriecdh raervee hputel sesnttienda tiens ,
From a public fidanmnhaeam gtpka sa esoduliricéeh hogf r m
fundingapitiemaruy egoal off etdluec ec a-#(sldGt actxm ixXE &isiseo 1t so.
estimdabkperion ect carbon taMudeveoldee stvaldues thmav20
carbon tamjeetonuednb2Ohledn dEMPO®Y3A 1s tbmdy,one of ei |
models projected carbon tax r¥¥TfTheruearboneasas fr
scenarios with larger annual rate 1ncreesases T €5 U
throughh@ O@®ddelimates of annual carbon tax revent
approximately $250 billion to $475 billion (unde
increasing®®% annually).
Table 1. Revenue Estimates from a Carbon Tax Program
Comparison of Selected Studies
Annual Revenue
Author (Year) Scope of Program Carbon Price Estimates
Congressional Budget Office (201¢ Tax on CO: emissions from Tax would start in 2019 at $26itCO2e, $103 billion in 2020
(in nominal dollars) energyrelated activities and increasing by 2% per year plus inflation
other selected GHG emission
sources
EMF 32 Study (2018) Tax on CO; emissions from Tax would start in 2020 at $26itCO>, Model results ranged
(in 2010 dollars) fossil tiels increasing by 1% per year plus inflation from $100 million to

$125 million in 2020

Tax would start in 2020 at $564tCO»2, Model results ranged
increasing by 1% per year plus inflation from $170 million to
$240 million in 2020

Office of Tax Analysis (2017) Tax on CQOz emissions from Tax would start in 2019 at $48itCO2e, $210 billion in 2020
(in nominal dollars) energyrelated activities and increasing by 2% per year plus itidia

other selected GHG emission

sources
McKibbin et al. (2017) Fee on CQ emissions from Fees start in 2020 at $27/mtCO $110 billion in 2020
(in 2015 dollars) energyrelated activities increasing by 5% per year

Source: Congressional Budget Offic@ptions foReducing the Deficit: 22028, 2018;James R. McFarland et

al ., o0Overview of the EMF 3 2CligdteuCthange&conoiod8; Jonlar bon Tax Sc
Horowitz et al.,Methodology for Analyzing a CarbarDEmartment of the Treasury, Office of Tax Analysis,

2017; Warwick McKibbin et alThe Role of Border Adjustments in a U.S. Carl®mdlkirgs Institution, 2017

104 Modelers in this study analyzédur carbon tax scenarios starting in 2020: a $25/metric ton and $50/metric ton

carbon taxpothincreasing annually by 1% and 5%.

1050ne model projected revenue declines under one of the carbon price scenarios. This model also projected a much

greater utilization of CCS technology than other models. See Figuel®iRar 1 and et alME32“Overview o
Studyon U. S. Carbon Tax Scenarios.?”

106See Figure 10iMc Farl and et al., “Overview oScdrhar iEOF. 32 Study on
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Ef fecEse ®zmtyi and Energy Use

Fossil fuels hCaOwen sasiiwotné @ si a yge¢ iof ., emissions p
il1lus tFi gtda ®dCe@ams si on intensity of coal is appro
and aipnpartoexlmy rt&0a%n natural gas. These emissions i
to different tax rates per unit of energy acros

Figure 4.CO, Emissions Per Unit of Energy
Comparison ofSelected Fossil Fuels

Lbs CO/Million Btu
Coal Anthracite 279
Lignite 215
Subbituminous 214
Bituminous 206

Home Heating and
i Diesel Fuel (Distillate)
Qil

Gasoline

Propane

Natural Gas 117

Source: Prepared by CRS; data from EI A, o0Carbon Dioxide Emis:
https://www.eia.goehvironmentémissionsfo2_vol_mass.php

Cambaxeosuld affect fuelTla iclkea gend mwpdnspelear x dwa y s .
likely mnot bper itchee psaaimde bays tthhee p ar tAx t diiarle ptrliyx es ub
i mp afcotrs consumers would dependt hoenr i multiple facto

T a carbon tax is applied at (t'best’Phle@mnning of
fosss;dnduel

T the price 1impacts uasreer sp aasnsde dn otth raobusgohr bteod ebnyd u
energy prodwuwmerntat hmads ree¢ ail ers.

In addimaomketspakliactpact power plant operators c
increased costs by substituting fuels or technol
behavior in-—-—-thermyr k ocnopreszuvmitnigonl,e s s somndli fferent
servitomesmi tigate impacts from the increased pric

Tabldiencl udes persitciemaitnecsr eoafs es on coal, crude oil,
mot or gasohdareb ebm sreadimeo@Oh a$2 8 poprhiiesi €0Os from fos
fuel combusndomated in the tablest ai mphaedhbtonon a x v
price dafe d’smatceoladt i veerhiys shiiogrhs CiOnt ensity. By compa
expected toimpaetloensthét pnice of gasoline, incr
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Table 2. Estimated Price Increases by Fuel from a CarbonTax of $25/mtCO , on CO »
Emissions from Fossil Fuel Combustion

Estimated .
Estimated
Carbon Tax . )

Fuel on Fuel by Average Market Prices Percentage Price

(2013-2017) Increase from

Volume or Carbon Tax

Weight

Coal $45.00short ton Surfacemine: $23short ton 196%
Underground mine: $57/shotton 7%
Naturalgas $1.25mcf Residential: $V/incf 11%
Commercial: $8ncf 15%
Industrial: $4mcf 31%
Electric power: $4mcf 31%
Crude oil $10.75/barrel Domestic first purchase: $63/barre 17%
Home heating d $0.20gallon $3.10/gallon 6%
Motor gasoline $0.23gallon $2.78/gallon 8%

Source: Prepared by CRS. CRS calculated the estimated price increases for each fuel by multiplying a carbon tax
rate by theCO:2 emissions intensities for each fuBiiven that carbon prices could affect fuel prices in complex

ways, the actual price increases that result from the illustrative carbon taxes would depend on multiple factors.
CRS generated fuspecific emission intensities from tk¥: coefficients (i.e., C®emissions per quadrillion

BTU) and thermal conversion factors (BTU per fuel unit) for each fuelz €@ e f f i ci ent €arbmmr e from EI A
Di oxi de Emi ssi onthe@mlednfeisionifastars fiom BIMEhDIEBergy ReweApril 2018,
AppendicesA2 (crude oil),A3 (home heating oil and motor gasolin@y (natural gas), and A5 (coaverage

market prices (2012017) arefrom EIA,Monthly Energy Revigable 9.1 (crude oil), Tabl9.10 (natural gas),
andTable9.4(moto gasol i ne); homeNeékly deating@l anal Prbparfe PradpgsoaBEromA, 0
EIA, Annual Coal Report, various years, Table 28. Average coal prices include data frora 2018.

Calculated emission intensities include:

Coal =1.8 mtCOz2/short ton of coal This value represents the C{roefficient for coal (electric power sector)
and the thermal conversion factor for coal consumption from the electric power se&arface mining
accounted for 65% of total coal production in 201éhderground nining accounted for 35%.

Crude oil = 0.43 mtCQy/barrel of oil. This value represents th€O: coefficient for crude oil and the thermal
conversion f act oRricefeblects dorestic first pushasegrica i | . 6

Home heating d = 0.008mtCO2/gallonof oil.

Natural gas= 0.055mtCOz2/thousand cubic feenfcf) of natural gasThis value represent§O: coefficient for
natural gas (oweighted nati onal aeledric pogergegtorand t he ther ma

Motor gasoline= 0.009mtCO2/gallonof gasolineThis value represents theO2c oef f i ci ent f or oOmotor
and the thermal conversion factor for motor gasoline (conventional).

Economic models have projected how carbon prices
cons unopft idoinf ferent fossnfledauievse ahtdedeatsi cag bonu
nucl ear power. For example, the 2018 EMF 32 st ud
groups, assessed how several car btoinont.a xHisgchelniagrhitc
of thesree mwldted s(compared to referen®e case scena

T Cozbnsumption could decline by 40% to nearly
$ 5/t GOar bogtnhawmgh one model projetched an incre
mael inc€CPercatmiodpgy

”Alexander R. Barron et al., “Policy InsigGimae from the EMF
ChangeEconomicsvol. 9, no. 1, 2018.
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T Nat grasl consumption estimates vary across the
minimal change 1in 2030r aanngdi nogt hbeertswesehno wi0n% adned
6 0%

T Oiclons umpt i om deisctditinea t clasa tg(casptp rdoexcilmantee | y 4 % by
2030) wowddemwmctchige $5Wd mt tC¥* scenario

T Windnergy comslhidnptnomease by 48% to 300% by 2
$ 5t GOarber scenario.

Concluding Observations

A carbonpohbaptyisomnteo GH&Gdeens s s UoB. 1 evel s, which ¢
climate chhagedabhthpaoms c model ingawkonudlidc at es t hat
achieve emission reductimasogntwki dke vEHGoOodmiwhis ichn
sources artheowveteadobhatht ax

A catrtbwomuld generate a new revenruwe nouteksé¢ andne p dhd m
on the sBaedbfpet mendt ax and mul tnplroadmeeckal aff yc ti mr s ,
revenue pr ojCBO isotnusd.y Acas2t@nPafa/tt @tmh xC Wentmi s s i ons

from eardrngyd activities and owdhwelrd seilelcd ed GHG
approximately $100 billiDm pimst tethsletcibmarteek tiyne @ he o f
CBO projectedl] temate twootuatld ifbehdi eBrX%® 6 1 9

Policymakers would face challenging decisions 1 ¢
reveDepsgdom t he l,eseomé¢ o©¢onhdbdmi ¢ atahnaatl ytshees diinsdtirciabt
of ax r eoweynmwe dc greater economic 1 mpaSctme t han the
models indicate that the economic 1impacts are gt

Poclyymakers coutdvappty thesuwupport a range of pol

deiding how to allocate the r e voefnfuse sa,mopnogl i ¢ y ma k e
objectives . -olfhifes ciemvorlavle tmwanddeenilzedsnsiges neicnogn otmhye ¢ o s f
borne by sppaxitfic wvilgmaodunpes | bewmums & hsod pdpmoge imfg a 1 a

c

speci fi policy objectives.

A primary concersn whenhpalwiedbommaosysa 3 That may 71 e s
potent walhl dodepend on a number of factors, 1inclhut
revenues ofl gk a ceccaotnhboormi ct alxi.t eomé uo€ ffhadmodahed
revenue awopuldidddaitcieo t sawei deec ccnosmiys 1 mp ebsumid y bty a car b
eliminate them entirely.

Policymakers and stakeholders magrhathesdi fferent
estimate-wwi deo(ontoyspyiscal | y measuredpr essiegantimf®i coafn tGDP
conckame ar puweethamaiwdd eeschoasbdédsdy mpared with the »p
optifomoa establislihng e umpabhcsaoathaokasst ax anal yses
nogtenecah$ yder the benefits that would be gained

avoiding c¢climate change and its adverse 1mpacts.

1See Figure S4 in the supplemental materials for Barron et
Carbon Tax Scenarios.

109C B O Optidns for Reducing the Deficit: 202028 >  2hfips:Awww.cbo.gowystemfiles¥ile=201812/54667
budgetoptions.pdf
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Some studies cite past¢ceecatnos ecd maxind chenwadeda b gn
r e cycoluipndgo dcuc e a i fudt® ri neccroenaosmei ¢ wel fare, compared
scenBlteaowe scenarios 1involtvoe oufsfisnegt craerdbuocnt itoanxs rienv
distorti,onabpapaxase 1naxemeAlodrh opuagyhr o lhdeh anbo de 1 s i
these revenweulagpltielad itones gr eat e stth eb emmoedfeilts t o t
al snod ftih sienrc o me h o u sleihkiealéye wo wWli & pr oupnodretri osmacthe 1 m;
revenue akspldimcmctoimmen shouseholds spend a greater p
e
c
d
s

nergy mneeds, these households are expected to e
ar boinf traexvenues were not rec,ycswah bsawnka tlou mph e m
i s tirainbGiatr bon tax revenues that are used to offs
pecific population groups would not be avail abl
An additiowndh @e@odcawhpoatedsdixs mrdlopor t i ¢denmitses iiommp act s
intens tevxep,o sterda diRnod u sctyommekéedasmohgev ©pa i ons to addre
these concerns, acbobhderbyacdboabbldjbsameng 9pPomETr
t hccarbon tawseceilevwdmrue s htdms dr p n-b@aand¢ & nlefp wotti hce r

nations were to adopt comparable carbon price poc
degree.

Relataedlay,bpnojentdsdsproportionatel,y pamwptaicctu lfaorsisy
coand the communities t hTaot arlelleyv iocant et htehiers ee m pmpoaycnt
policymokdds allocate some of thengsatbemanaac reve
empl oyees or affected communities.
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110 An alternative breakdown of this category could include &@issions by sector: electricity, transportation,
industrial residential, and commercial.
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Table A -1. Selected Sources of U.S. GHG Emissions and Options for

Percentage o f

Potenti al Applications of a Carbon Tax

Potential Tax Application Options

GHG Emission Source Total UE.rSﬁisGs%ﬁs Entities Number Additional Comments
(2016)2
CO2 from fossil fuel combustion 76
-petroleum 34 Petroleum Option 1 . . . .
petroleu roled Pl With this option policymakergouldlevy a tax
Petroleum wellsand approx. 445,000  on CH4 emissions from oil field operations,
wells potentiallyincreasing theoveredpercentage
Petroleum importers 166 of total GHG emissions from 34% to 35%
Petroleum Option 2
Petroleum refineriesand 137
Petroleum importers 166
-coal 20 Coal Option 1 With this option policymakers could levy a ta
Coal mines and 690 on coal mine CH4 emissions, potentially
increasing the covered percentage of total
Companies supplying imported coal 8 GHG emissions from 20% to 21%
Coal Option 2 ¢ This optionwould only addresoal used by
' electric utiites Thus t hi s opti
Coatfired power plants and 38l percentage of total GHG emissions would be
Companies supplying imported coal 8 19% instead athe 20% fromd Co a |l  Qp
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Percentage o f

Potential Tax Application Options

GHG Emission Source Total U'S'.GHG Entities Number Additional Comments
Emissions
(2016)a
natural gas 23 Natural Gas Option 1 With this option policymakers could levy a ta
approx. 564,000 on CH4 emi ssions fro
Natural gas welland o .
wells potentiallyincreasing the covered percentage
. . of total GHG emissions from 23% to ZB4
Natural gasmporters 39
Natural Gas Option 2 k This option would cover 17%9%of total
Natural gas processorand 551 GHG emissions (compared to the 23256% in
ONatural Gas Opdubsamial
portion of natural gas that is produced
. domestically does not pass through a natural
Natural gas importers 39 gas processing facility before it reaches an e
user (ncluding exported natural gas)
Natural Gas Option 3 m By combining entities reporting on EIA Form
. . 176 with natural gas fractionatordyis option
Entltlgs rt.eportlng orElA Form 176, 1,679 would cover100% of natural gas consumptiotr
including: (23% oftotal GHG emissions)
(1) interstate/intrastate pipelines; In addition, theForm 176 entities report data
(2) natural gas distributors; and that could be used to levy a tax cspbme
(3) field, well, or processing plants the portion of the emiss
deliver natural gas directly to end from natural gas systendgotentially
users increasing the covered percentage of total
) GHG emissions from 23% to 24%
Natural gas fractionators 123
4.4 Farms approx. 2.05 A number of agricultural activities lead to N2(
million emissions, includingertain soil management

Nitrous oxide from agricultural soils

CRS-30

practices andhe application ofivestock
manure or synthetic fertilizer

Policymakers could levy a tax on synthetic
fertilizer sales to addresd20 emissions from
the use of synthetic fertilizers, thus covering



GHG Emission Source

Potential Tax Application Options

Percentage o f

Total U.S. GHG
Emissions
(2016)a

Entities

Number

Additional Comments

CHa from natural gas systems

fieldproduction

-processing

4transmission and storage

distribution

Methanefrom livestock

Hydrofluorocarbors from the
substitution of ozone depleting
substances

CRS-31

2.5

1.6 Natural gasvells

0.2 Natural gas processors

0.5 Pipeline systems

0.2 Local distribution companies

2.6 Cattle operations

approx. 564,000

551

210

371

approx. 913,000

2.4 Fluorinated gas manufacturers (14) anc 49
companies that import fluorinated gase:

(35y

approximately 1.0% of total U.S. GHG
emissions

If policymakers levy a taat the wellhead, the
tax couldpotentially coverall CH4 emissions
that occur at the wellhead and downstream o
the wellhead2.5% of total GHG emissions

If policymakers levy a tax at processors, the
tax could potentially cover all CH4 emissions
at natural gas processors a@H4 emissions
that occur downstream of the processor

It is uncertain what percentage of downstrear
CH4 emissions would be addressédcause
approximately 30% of domestically produced
natural gas bypasses processing facilities
(di scussed in ONatur

If policymakers levy a tax at pipeline systems
the tax could potentially cover all CH4
emissions at the pipeline level and CH4
emissions that occur downstream

If policymakers levy a tax attural gas loda
distribution companies (LD§}, the tax could
potentially coverCH4 emissions at the LDC
and any that may occur in thdistribution
system to endusers

If policymakers levy a tax on fluorinated gas
manufacturers and importers, the tax would
not cover fluorinated gasea existing



Potential Tax Application Options

Percentage o f

GHG Emission Source Total U'S'.GHG Entities Number Additional Comments
Emissions
(2016)a
equipment Thus the percentagef coverage
would be less thn 2.4%
Methanefrom landfills 17 Municipal solid waste landfills 1,9002,000 EPA regulations have required larger landfills
to address CH4 emissions since 1996
CO:2 from norenergy fuel use 1.7 These emissionwould likely be covered bytax on fossil fuels
(abovey
Methanefrom petroleum systems 0.6 Petroleum wells approx. 360,000
Methanefrom manure management 1.0 Cattle operations approx. 913,000
Swine operations approx. 63,000
Methanefrom coal mines 0.8 Underground oal mineq251) 690 In 2016, aproximately 76% of thes€H4
Surface coal mines (439) emissios were from underground mines,
whichventilatethe CH4 for safety reasons or
capture theCH4 and sell it for energy use
Attaching a tax to emissions from surface
minesmay present more challenges
COz2 from iron/steel production 0.7 Raw steel production facilities 110
Integrated steel milis 11
CO2from cement manufacturing 0.6 Cement plantep 95
Percentage of otal GHG Emissions 95.0

Source: Prepared by CRS with specific data sources provided below. Some numbers subsats maych the total numbers due to rounding.
Notes:
a. EPA|nventory of U.S. Greenhouse Gas Emissions and Sip8%6,188bles EQ and 35, April 2018

b. Number of wells from EIAThe Distribution of U.S. Oil and Natural Gas Wells by Producf6t Ratata from 2016A smaller number of entities operate these
wells. According to EIA, the number of well operators is approximat&l¥Q0 (personal correspondendday 15, 2018).

c. EI' A, oOPetroleum and Ot her (data foppmAebrsry 20C8Tnp asn yg r Loeuvpe lo f1 nepoamptasnG es does not include
oil,06 oOlubricants, 6 ®ow&s, ® owhidache twoard de miod alb ef saucbgtect to the above tax frame
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d. Based on the number EdfA, 0 oMarmbteirn cadn ldre effmipBee i it ey e .0 f e Pweof thheaet refinefies may pr@dQcily
lubricating oils and asphalt

e. EPA/nventory of U.S. Greenhouse Gas Emissions and Sigk46198& figurencludes underground and surface mines

f.  Eight companiesupplied imported coal to power planis December 2017Ten power plants used imported coal December 2011EIA Form EIA923,
https://www.eia.goelectricityatakia923). In recent years, imported coal use has decreabe@006, the United States imported approximately 36 million tons of
coal, decreasing to abo@tmillion tons by 2017EIA, Quarterly Coal Report, Table 4).

g. Coal Option 2 is less comprehensive than Coal Option 1, because it would not attach a carbenigotiie coal that is used by entities oth#éran electric utilities.
In 2016 95% of coal emissions were from electric utilities. The industrial sector accounted for the vast majority of the rem{&@eaddtPAnventory of U.S.
Greenhouse Gas EmissiodsSinks, 1999016, Table35 . ) Pol i cymaker s may consider a dir e-firedelectnc ssi ons appr
utilities, because they already continuously monitor their&missions and report electronically to the ERection 821of the 1990 Clean Air Act Amendments
requires electric generating facilities affected by the acid rain provisions of Title IV to monitoe@@sionsin addition, some argue that this approach would
provide a greater stimulus to develop CCS technologgh@ugh a price signal would be sent in either ¢askus (in theory) encouraging CCS developnfersome
contend that if coal is taxed upstream at the extraction point, some of the price signal may be weakened before it reakfires @mnission sources. Faore
information on CCS technology, s&RS Report R4253Z arbon Capture and Sequestration (CCS): Alripeder Folger

h. EIA,Electric Power Anndable 4.1(data from 201§
i.  Number of wells fran EIA, The Distribution of U.S. Oil and Natural Gas Wells by Producfi6t Rateta from 2016)

j-  ElA data indicate that 28atural ga pipelines imported 0ilin201 6 U. S. Nat ur al Gas |Imagdditiont tisere larg 11Hquefiedtousaloghs Ent ry 6) .
import terminals (California Energy Commissibittp://www.energy.ca.gdngivorldwide_united_states.htrjl

k. CRS used 2016@atafor this estimate, because 20#ata were not available for all of the data points. Although Natural Gas Option 2 would apply to fewer entities
thanwould Natural Gas Option 10ption 2 would cover a smaller percentage of emissions from natural gas combustion. A substantial portitrafgas that is
produced domestically does not pass through a natural gas processing facility before it reacheaser, émaddudirg exported natural gas. In 201tis unprocessed
volume was approximately 8.2 trillion dglfeet (tcf), accounting fa29% of nat ur al gas oOoOmar ket ed pr oHluA tdinoanr.kée tCeRIS c a l
product itdf)randd (2nBatbur al gac)dgar ocessedd (20. 3

To estimate the percentage of total GHG emissions covered under Option 2, CRS assumed di#tt@lhatural gas exports (2.3 tcf in 201%ere processed,

yielding 18 tcf processed for U.S. consumption. Comhingith imported natural gas (3.0 tcf in 2016he aggregate volume (21.0 tcf) accounts fof«&/ @fnatural

gas consumption in 2016 (27df). This equates to approximately % of total U.S. GHG emissions. In addition, under Option 2, policymakers could cover some
portionofthe CHhe mi ssi ons from Onatural gas systems. 0ebyaharamge of @u(podessing and diswituon)toh e t ot al
1.5% (processing, distribution, and all transmigstorage), thus yielding the 1728%rangein the table

. EI' A, ONatur al Gas Annual Respon@daafar20Query System, Processing Capacitybéo

m. EIA requires certain entiteto submit specific naturahg data on Form EFA76. In 2016, 1,676ntities reported natural gas deliveries (2%5cf in aggregafeto end
users: electricity generators, industry, commercial and residential consumers. Theseméta include domestin@imported natural gas. Tha&counts for 946 of
natural gas consumption. In addition, policymakers could attaak ta natural gas liquids at fractionators that remove natural gasds from natural gas. In 2016,
approximately 1.@cf of naturalgas i qui ds wer e extracted (calculated by subtractingl7®@dry product
entities with natural gas liquid fractionators would apply a carbon price to approxim@éb of natural gas consumpticcovering23%of GHG emissions. In
addition, the Form 176 entities report data t hadfrommaturdl das systelisecs aonsiteousee por ti on
andfugitive emissionst is uncertain what portion would be covered by the reporting entities. In this estimate CRS assumes that all ofstler©Hatural gas
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systems, excepting the portion attributed to production, would be addressed by applying a tax to these entitiegoildi addd.9% to the coverage, ths attaching
a price to approximately 24 of total GHG emissions.

Natural gas liquid fractionators report information to EPA pursuant $o0®HG reporting program. In 2016, EPA identified X@3ural gas fractionators that
reported GHG information to EPAH(ttps://www.epa.goghgreportingghgrpsuppliersnaturalgasandnaturatgasliquids.

Although there are no upstream transaction points that offer an opportunity to attach a pried b these emissions, policymakers could potentially address a

considerable pdion by attaching @ax to the sale of synthetic fertilizers. EPA estimates tiaO emissions from the use of synthetic fertdiz account for

approximately 2%o0f this emission sourde 1.0% of total U.S. GHG emissions (ERéventory of U.S. Greenhouse Gas Emissions and Sip@$6,1986le 517,

2018. A tax on synthetic fertizers may lead to less use, but it codldad to other practices that release nitroge6 Gi | bert Met cal f and Davi d We
Desi gn of aHa@adHnwoenmehtal xagw®Review33, no. 72009). In its mandatory reporting program, EPArsidered requiring ammonia

manufacturers and nitric acid producers to report on their synthetic fertilizer production. The agency ultimately decigleditmte this requirement, because,

according to EPA, it would not address the more than 50% of syrttfiettilizer that is imported or produced in other industries (Federal Regis#8744, August

11, 2010).

USDA Farms and Land in Farms, 28tiihmary2018

Number of pipeline systems f mesnbatedoh 2002088uaigy HitpsUwwi.eia.ddwaturalgaaichivehaadysisPpulpiaations/
ngpipelinghdex.html

In 2016 371 natural gas LDCs reported C&£emissions pursuaito EP A& s GHG r édfps/iwtvw.epggoghgrepgrtinggmgrpsuppliersnaturatgas
andnaturatgasliquids

Cattle farm total fromUSDA 2012Census, Table https://agcensus.usda.gewblications/

The 1987 Montreal Protocol, implemented in the United States by the 1990 Clean Air Act Amendrnsegitagngout ozonedepleting substaes, such as

chlorofluorocarbons. This development led to increased productiosarhesubstitutes, such as hydrofluorocarbons (HFCs) and perfluorocarbertschare

extremely potent GHGs. For example, HFI34a, which accounts for the largest percentagelBC emissions, has a global warming potential of 1,430 (see

footnote 20). These materials are used in a wide variety of commercial and residegigiment, including refrigeration and air conditioning units. According to

EPA, motor vehicleac ondi ti oni ng units account for the | argest HFC emissiarandource. HFC
operation (asaresultfo component failure, | eaks, and pur gémehtory oblsS. @GreehhouseaGas Entissicheand/Sinksi n g an
1990-2016). The United States and other natioagreed to phase down HFCs under the Kigali Amendment to thatkéal Protocol The United States has not

ratified the Kigali Amendment to date, behoughcountries have ratified to enable the treaty to enter into force. EPA has regulated some uses of HFC under the

Clean Air Act, but certain limits have been strucweh in litigationF or mor e i nf or mat ihtpsi/iwwveepaegodzdhdldyerproteetiorgrecente
internationaldevelopmentaindermontreatprotocol. See als€CRS In Focus IF1090@otential Hydrofluorocarbon Phase Down: Issues for, Bpdgrass\. Leggett

andCRS Legal Sidebar LSB10134, C. Circuit Rejects EPAOGSsbykihdadsatgs t o Ban Hydrofl uorocarbons:

Under EPA®ds GHG reporting |uoricatgd gasiprodutets inf2@1®his in¢ludes &adlities that praduce HFCs perfldfarbons, sulfur

hexafluoride, nitrogen trifluoride, fluorinated ethers, and chlorofluorocarbons and hydrochlorofluorocarbons, includinglithioromethane(See
https://www.epa.goghgrepating/ghgrpchemicald The number of gas importers comes from an investigation and related document prepared by the International

Trade Commission (Investigation No. 73A-1279, Hydrofluorocarbon Blends and Components from China, 2015, mtip&://www.usitc.gopublications/

701_731pub4558.pdf An upstream price on fluorinated gases would not impact HFC emissions in existing equipmenthe percentage of coverage would be

less tharthe total GHG contribution (2.46). Some observers have suggested an alternative approach to pricing HFC emissions. For example, policymakers could se

up a deposirefund systemat which an initial presumptive tax/fee would be applied to the rfemture or purchase of an item (e.g., vehicle air conditioning unit) and

a refund would be provided upon proof of proper di s p oHamdrd EAviEanmhentel taww R@Wiew c al f an
vol. 33, no. 72009). This approach would covesnly HFC emissions from the equipment in the fee/rebate program.



v. Number of landfills from EPA, Inventory of U.S. Greenhouse Gas Emissions and Sink01808@r more information, se CRS Report R43860/ethane: An
Introduction to Emission Sources and Reduction Statedieated by Richard K. Lattanzio

w. In an upstream carbotax system, policymakers would attach a price to fossil fuels beforéubleise.Relatively smatjuantities of dssil fuels & used for a wide
range of noenergy purposes, including as ingredients in plastics, asphalt, lubricants, or other productsta@iltbarbon consumed for n@mergy purposes,
approximately 60% is stored in the final prodactd not released to the atmosphdiethus the estimated 0.8% in the table. The remaining carbon is released as
emi ssions, which may occur during the manufact ur i nghnvgnwory cf &.S Gremnse GdstEmissioms t he pr
and Sinks: 1999016). Many carbortax proposals would provide tax credit when carbon is stored permanently in end products.

x. EPA|nventory of U.S. Greenhouse Gas Emissions and SipR%6,1P8i0le 336.

y. Hog farm total fromUSDA 2012 Census, Table https://agcensus.usda.geublications/

z. EPA|nventory of U.S. Greenhouse Gas Emissions and Sip8%$61990

aa. U.S. Geological Surveayiineral Commodity Summaries822018(data for 2017, https://minerals.usgs.gaviheralspubsmcs2018mcs2018.pdf

bb. Number of facilities based onhttEsEMvdvsepa@byftgrepoetipgdhgrpminergls pr ogr am data. See
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