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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 Assessmafalume II: Impacts, Risks, and
Adaptation in the United StateShapter 12018,https://nca2018.globalchange.gov

2 For more details, seé@rganization for Ecommic Cooperation and DevelopmeEffective Cabon Rates 2018:
Pricing Carbon Emissions Through Taxes and Emissions Trad®B,http://www.oecd.orgax/effectivecarbon
rates20189789264305304n.htm and theCarbon Tax Center websitelatp://www.carbontax.orgéherecarbonis-
taxed

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

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 R4135, The Regional Greenhouse Gas Initiative: Lessons Learned and Issues for Camgress

Jonathan L. RamseiCalifornia established a camdtrade program that took effectin 2013. Galif ni a > srs cap cove
multiple GHGs, which account fapproximately 85% of California&SHG emissionsFor more details, see the

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

4 An exhaustive documentation of these varied perspectives is beyond the scope of this report.

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

6See, forexampe , Heat her Smith, “Climate GCiersaClgheMagaFine@dctobeWor se Tha't
2018.

" Intergovernmental Panel on Climate Change (IP@3),0 b a | Wa r m20b8gttpaiiwwipccEigefat/sris/

. The TIPCC is organized under the auspicechousamdsoft he United N
people from all over the world contribute to the work of the IRC@n open and transparent review by experts and

governments arounthé 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. Through its assessments, the IPCC identifies the strength of

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

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

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

coordinates and integrates federal research and applications to understand, assess, predict, and respend to human

induced and natural processes otglochangeThirteen 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 CarbonTax or an Emissions Fee?

In the context of carbon pricgolicy, 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 chargeverd proposals 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 Saience: do Justificatian for Extrefhe Palictes

Heritage Foundation, 2016ttps://www.heritage.orghvironmentieportthe stateclimate scienceno-justification
extremepolicies Ma r | oYol[RowtiHave to Be a Climate Skeptic to Opp@ Carbon Tax” Compet i t i ve
Enterprise Institute, 2018ttps://cei.orddloglou-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, 2018itps://www.americanenergyalliance.osgtcontentiiploads201807/
CarbonTaxLetterUpdated.pdf a nd Or e n CaTsasx, S“hTehlNatioci@hAffairg 2015.

11 However, this procedural point would likely be the subject of debate: A ruling on wiaetindicy 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.SGreenhouse 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 inclaleti@sed 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 generated a new revenue stream of about $30 billion per year. The proposal wasstnehgvitipposition

Congressional Research Service 2
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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 Leadar dbhippr€dvmnani lgymeagecof fioadmendpel iy
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 programsnon-marketpolicy 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.

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

14 Carbon intensity refers to the amounQd, emissions generated per unit of energy. Tk 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 115thCongressesby Jonathan L. Ramseu®ther legislation may indirectly reduce GHG emissions, for
example, by providing tax or other incentives for renewable energy or CCS activities.

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

17 For more information, seBRS In Focus IF1058%,Y2019 Funding for CCS and Other DOE Fossil Energy REp
Peter Folger

18 The House passed an identical resolution in the"@dngressK.Con.Res. 89
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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 ooulexefp rpeassssiendg at he sense of
that a carbon tax would be deH(rCiome nRt¥aAh tlol 9t he Ur
anal ogouswarse smodtmo d ome di n nt hi@oenl gBrEensast .e

The first section of this report examines, carbor
the rateanl peketctaorld pietdnemts. The second sect
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considerations associated with a carbon tax pr og
federal revenue, ahan geconsesnighy TThuiee 1 f qpuritche ss eaentdi on p
conclabsienrgvati ons .

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 del@ped by the IPCC that allows comparisons of the-tregiping ability of different gases over

a period of time, typically 100 years. Consistent with 1int
GHG inventory(2018)uses the GWP valuesprase e d in the IPCC’s 2007 Fourth Assessm
based on these GWP valuesnatricton of methanequates t@5 metric tonsof CO, when averaged over a 1§8ar

time frame. The IPCC has since updated theyE¥) GWP estimates, with somelieasing and some decreasing. For

example, the IPCC 2013 Fifth Assessment Report reported thged®@GWP formethane as ranging from 28 to 36.

The uncertainty in the GWP for a particular GHG could be of interest for policymake@o8alkl 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
pr y for the emissions réAppdygdnghanttahke ofiueims s
i ts allows fonripowa andtoen soifd garaaxtaitdamnaf For 1insta
d b &u ptsatXreedla n@g t , “miedlsitss) e aogre s i n that process (
latter allowing foanpatgdnmti anla yt sbpee gid fimiival id £ td r 4
astructure chokephadmtexwimphledife sthosphtr d he t mma
eurp sotfr e amwe bbs cehat paiedovoevercHdde 06001 but th
t r e anaf ascoiulricteise s t-hiastn Ir$e7f i ne crude oil

i =

©n o=

- iM Appendi xGRAG mli s sti ©ont keuteps in the Unit
c e sdtcoo mbcicnoeunt fo% ®&fpProscH@Maemi.gaPbrs Ain 20
t héiesember eoafc he mstoiutriceesn cfmdbre g ooy € ealg. mi nes,
I produand otnhef apceirlcienteasge otfh et octaatle glb.rSy. GHG
r.i butes

he case of —fwhsiscihl afcuceolu fictoendbtufisbtrilb/n8 % GHG e mi s
table pr ovfiodre ss esgenveenrtail n go pttihjfe@ huinci yvnear kseer so fc hsooou:
impl ement a ctahdbomumhar dff bentsintbij €sc eétsht aot trhieg k
under

1 fu

e
1

=ENCEN I~ o) Q-BH‘:(DC*OO
“+ 0o B =

—

i
c
t
i
n
m
Ta
s o
id
st
co
I
t
t
t a (ppaerntdiicnugl aarnFyo pet xecalaunspiloencs o maddddi rceysmsa k e 1 s
f el ¢ o mbpupshtag ccm r v mbimwssssiaatn sf ubeyl s ( based on
coemrtdtt) he f oelnltoiwtiinegs, which include both upstream
chokepoints

T 137 petrol ¢bmsedf pnamddy peatrao)l) eum i mporters

based on); 2018 dat a

T 67cdoal amiedi egdotmpani es suppliya megdiampo2@ 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 the abome gthabkien tasdfwodfaed trnagxea toitamt 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 GieenhosdGasRepottingor 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 also apply fueb suppliers o
reporting suppliers.

24 A natural gas fractionator separates naturaligagls (ethane, propane, butane) from the natural gas stream.
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refinery iulp pSopritlsl tlhie®An 1 d X i sSTe usd x Famdt he sale
supports thebBlactk Puwmgt Dismad.

Rat eCaorfbToanx

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

GHGEmi s sToamget Approach

One aapwglwul d set theaeclagboln bra xppadt oma ynode l i n g
estimahtaets wbud demeci fi ¢ GHG oermiesxsainopnlse ,t aar g2e0tl.8 st
estimated the carbon taxembs$ei aptcadreglattdi enmtea b It ihs
under the 20152@BLs bAgoewe OO net GHGThemi ssion
study found that /atstwanrsttiamg itna x2 Orla% ewooufl d§ 4me et t
tar®get

Emi ssions reduction estametdbosné muthtdpdkomstsaxmpp
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

Undamotder ,a ppporloiaccyhmbaakseer st hceo uclmdt b © n e $nhakrngii aneadl
nebtenefits aseduCdedne d S'"Wihesk net benefits would be
damage®agts) eompBTlhanade st i matesfl odvmiede b eammifsistison

25SeeCRS In Focus IF10823he Qil Spill Liability Trust Fund Tax: Reauthorization Issues and Legislation in the
115th Congressy Jonathah. Ramseur

26 SeeCRS Report R4526The Black Lung Program, the Black Lung Disability Trust Fund, and the Excise 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 Pledges Greenhouse
Gas Reduction Targets as Contribution to 2015 Global Climate Change IDeddne A. Legde President Trump
announced an intention to withdraw the United States from the agreement when eligible in 2020. No action has been
taken to withdraw or modify the U.S. pledged GHG reduction contributionC8&eln Focus IF1066®,otential

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

2Yunguang Chen a nJéingll€arbon Tibatd Meet &) S.dnterndtional Climate Pled@snate
ChangeEconomics2018. The modeled carbon tax system applied to emissions from fossil fuel combustion.

29 For example, multiple parties prepared estimdtetg the development 6f.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 Theemission allowance price estimateseded to meet emission targets ranged $o6mtCOze to

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

By “marginal,” economists -mieatherwards, thebahéfits assoniated withs ma 1 1 i ncr e
making an additional, small amount of emissions reduction, not the total emission®regiiom a policy.

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

32 Net benefits refers to the beneficialue of abating GHG emissions (e.g., avoiding heat stress desthsthe

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 behefitsaie change often impact different groups and

sometimes at different times. In addition, the calculation of costs and benefits can vary based on the geographic scope
considered. SeERS Report R4511 € PA6s Proposal to Repeal the,bfKate@n Power Pl
Shouse
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ryl oal g atehseocfi al costCf osochean C®Ct of -greenhou
GHG®Theredbreympke SEC @meua sdu ruesamse ntt ke beasstiismaftoer an
of the net benefits ofte met gt hbed nr athasxn gofr BRennciesmsi is
f et .

One potential c¢ha(Qeesntgiemaotfe sr etloy i snegt oan cSaCr bon f ee
conc®¥Rmrs .example, the erxeivsiteiwnegd ersetsiemartcehs cionv epre ear
addition, some argue that the und€EO@vaylinmegs samal at
insufficient. For any level odvemidgesitoaampetahtturmpe
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
n addition, ithec li seatientpcalocdftnsgciunlea ri ye coampbla th o e s
he fact that many impacts of climate change wil
0

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 valuepr ¢oventEcowohlomd a3t eddo not agree on
scount 71 ate(gse)n etroa tuisoen aflo,r klad rngued It yu einmsduec dh as  hun
imate change. The choice of discount rate can
low dirsactcoeumtoul d give greater value today toc
discount rate. Hi ghddysodudtuutmatesc ]l ¢cantee
to a small fraction of wWhelid mado mmomdt c
g f'eweesodr ¢osdato adidmrpeascstismige clutmart e ¢ han
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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 benefits of relatively small (marginal) reductionsie@idsions. The federal SC
COz values used in rulemakings have been based on busisassal projections, which may not reflect the
economically eftient GHG emission levels in the logrm. See for example, International Monetary Firiscal
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 far the ScopdDomestic or Global-of the SC(i.e., SGCO,]” in CRS Report
R45119EPAG6s Proposal to Repeal t he,bKate@ Sholse wer 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
commOmt Mar2hl 28, Pr e siiscdceunetd TErxuemepu t“Pv e mOt dag 13783
Energy Independenchéwh nedfhelect o woerhiyc wGrtSdsdt® e w t he f e
estimates. Nonet hel es s, federal agencies have us
modifiemm the withdrawn technical support documen
Legislation could set a -(CQvrabloune sp roirc eo tchietrisn ga vaaniyl
nofhederal 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 pfodfiacl ime®e cthangas

T Maneyxperts expeeadndl pmhieiehangaaddresesn it
marginal changes to.dETowcbmngesandeecexppgsct eiuhs
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
bene feirt sgeonver at i ons

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

Ot her Considerations
Policymakersameghbakionadldathedllpce the federal def
otheespaprfor specific prograrnms dt taot crha.ynadre maya
In addimei dm,vesaphadspeoppegdoasceht ting a r atbeutt hat 1s i
increasnemouantc ed or ecadjhesgt dwlre ar ftixed period or i
of this approach include providing an opportunit
behatwdfoare the higher staghratmopegeheaf bgefdrct
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 problapying 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, for exampleyl. GrangerMorganet al.“Why Conventional Tools for Policy Analysis A@ften Inadequatéor

Probl ems of Glimatie €lang€vbl.4h (£999),pp.2728 1 ; Robert S. Pindyck, “Unce:
Environment alReHewofiEnvironmental Economics and Po{©xford: Oxford University Press,

2007).

“OExampless f tipping points include “the destabilization of the
t hawing perhedSrGlobatChdngeResearch Progfamurth National Climate Assessment, Volume II:

Impacts, Risks, and Adaptationthee United State2018

41See, for exampldPCC,Gl1 o b al Wa r mChapter nttp:/Mww Spoec Chieportsrls/
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I€ongresasgrftiemé nt in principle on carbon pricing,
process poHlreachlnggreement . El euncen ttsh ¢ hapgt ima gs t
describerd adbmsvieder ation of the magnitude of over
certaonsemicgrergy oas popu;l ati minngrtoampmotevhye and
transitieGiHGt @ cao nloanwer or ot her factors.

Bor dCearr bddnj ust ment s

Many stakeholders have voiced concerns over how
with policies in other nations, pat askycsutleammly 1 f
t hadvers mooriemosrocu rscterse n g eetl tsdrtwhhaanA central concern

U.S. tacabbdise U.S. phecopgiomamse osnamaif actured abr
potentiabl yompeatiinges odmes addovnaensttdfgte rbfuasiinn e s s e s

b u s i nneaspseecso me | e slso sperkonfai, asnhbel tkgr o b s .

The industries egememrdadsdpogreopopr ¢ cutnadde rtdo S . mpaartson t a
are often“edmreissesmibmad tewxep,d stardaudset r i e SCOAmi s ndostry
intensity isdar £ pehnti€SGoino nosf fbrootmh i t s manufacturin
from cement or steelsepmmiscducotniso nf)r oamn & hien d inrpeuctts @ (
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 gbhet 1 ess able to pass along the tax in the for
mar ketanlagteobscompetitorsgiaompamndbliescdnbdn pol

Pol i cymiagletr sc onsi der atphpersoca cphoecbsa ntmip ankntt ss g & € ¢ a |
wayBne approach that has received inter,est 1n r1e
which is often described athe bardbomd BacAb e nd ¢ jxu
would applwmiastomnsf veo siumcpbotratseld, goloWdminddu m, ¢ e me
certain chemicals. Each ofCiomgreasabbwmuddi ce pr org
e st acbdlBiCsAho a ¢ddmessabomne {*mports.

An o trhaetri onale for adding a BCA to a carbon tax s
encowrtahger 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 coalnladdition, 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; Carolyn késch et al . , “ Ca r-Ibtensive Trad€Expesech nd Ener gy

I ndus t implementig a U.5. Carbon Tax: Challenges and Debatkdan Parry et al. (Washington, DC:
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exampdbdbkicymakerwhimul tgadedsi dwad! dr bebnwlaB€A e ds

and how the advowsltdmeansts epsrso grha&micodspalmthadd ty of
policies i.hnotlHacecc¢mmaeeitelrymi ni ng and verifying th
emissiond ienmbao dpiaer t i cul arb ei ndpaotrat ei dnht peinds.df wvgei mgnodu 1 d
alleviate some of the measurement complexity, p o
industries and apply defaumbanudbhpetacanmgsassumptii
Howver, t his s iomplldi frieesdu latp pirno alcehs sc a,c cwhiadcl 1 mpo
c ouplodt e natfifaelaleyc t h@eH§G omi ssisnachidacvadbbyn th«
prog®Anm.t her optiadd owo wlodnptuediete smetacs uprread , indepen
verified emnsalbvoasndaitwseasoadefault values

In addh¢ ibayder adjustment apprvoadhtwaogl dntiekahy
tradd’sarther, some researchearls fhoarv eu nhiing helnidgehdt e d
consequenBCA Harom xaa mpl e, some studies have foun
lead to lower mnet exports than’tIteopdcmsa de ne fpfrel ccte
on U.S.®FThesenicysues saaepbepbmtdhitthwto nssemen of t he
may be lessemae ddagrlaa ger numbceormpoafr anbal tei oenmsi sessi toant
reduction policies, asthmaRgrha>vAgngemedtto do ur

An o tphoesrsriabtlieconal et boaddr BE A “d thies sciomiéecorine aokfa g e
“carbon”)Emilssgono@®cbtaakaghen economic activity 1S5
emission cofhtraghrbogul aanidpm cagsr aam]r e s ul t , emissio
achievedl eamatonmon that 1s subject to emission con
ems sons in unrt &%Th ko tneokfr Incomiast si idoatse e he @ laadhge a l
debate owchre Whettheedr St sthouh@ddnmnad ¢ d pd degm iGsbs@i) o n s
ABCMmagi mini sh the potenbyadedweci egni sheé omscdwrtriknuasg
economic activity to a natHoowne vwirt,h csuotmea rceocmepnatr ast
raise ques thieo ndse grreegea rtidoimegh iteh kames swsoul d be a con
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 Effects of Carbon Taxes,” Resources
“%See, for example, War wi ck McaKibbobni nAdejtu satlme,n t“sT hien Rao ITk. So.f (Ba
Climate Change Economicegol. 9, no. 1 (2018).

49 CRS Report R4460% limate Change: Frequently Asked Questions About the 2015 Paris Agrebgnaane A.

Leggettand 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 Contrgl2003, Glossary.

51See, for example, McKibbin et asl .i,n “aThle SR o lCeaMadtifig nB oTradxe; r” QVho
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
Journd, 2017.

521n economic literature, this measure is referred to as the tax incidence.
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tions to addres®Polheymakepsctwodl dmfactts challe:
regarding the distributiAon ddafs ctulses enle wed aorwh o 5 0 tm® x
l yses dandtiaian editshtati bd¢pondi o o6nxthevkbauvel o
would have a greater economic i1impact than the di

Car borme v cagxa @ Istdr ¢bact ed as gewietrlnd a tfivatmdt ar esvpeencuief i ¢

purpionset he enacting legislation (i.e., subject t
policymak¢nsg eccntetwledv emlmie s wo ul(do rs wdeepbatrgtt i denf i ¢ 1t

Al ternatively, ther etnmrrcctrictviptndutectgl ¢ la@ad d maamy oiud ds o m
manner, somecevmascecAbbyodFi hhge carbon tax legisl:

recCGontgrkekasesproposed some manner of revenue 71 e€c
carbon tax r eve npuoel itcoy sdlbpjpeocrtti vsepse ci fi ¢

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

alleviating the cosWUsfP dpuhpma btyinksorbbagrrloyups 1 n
income handetboldemmunities -maosetndependent on
economig¢ aadivity

T supposgpte ciifciycx opbojle aliome st i £u echhp Imeayt ee n t
hangdapteanedrogmy efficiencyendeghnodilowgi ciatl y adva
fedde &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:
alleviating disfThebeondwmwammtkid mgasc thsi ghl i ght a cen
policymakeérfawe when deciding how to allocate ca
The fod¢osdiiosspcus s -dthfes earntd asdeme o f otphteit dormetve nue a
haveirveeed attent iAo n airng er ebcoednyt oyfe aercsomnomi ¢ 1l iter at

omoc impacts of hypothetical carbon tax progra

ec

carbon tax revenueManfyoro fd itfthfee reecnotn opmui rcp ossteusd.i e s ¢
prepared prior toCthe andTQ@Ibgalt .AJIfl 5Sh g nkadx by
President Trump 1 nc hDamvgaendiea ne si2eOnlt7s, otfh et haec tU. S. f e
sys®Pem. particdullorwe rtelde tshe corporateAs ncome tax I
di scussed bel ow, adjusting the corporate 1ncome
general leyd cimnsciadebron tax economic 1itR.rla.ture bot
1 1-97Bas e ds eolnercetveide w o f t he tehcaotn oimmiccl uldietse rtahteu rtea x ¢
iR. L.97hkentontl isemmdbon tax |literature regardin
appearbe larg¥ly unchanged.

53 See, for example, Jared C. Carbone eDalficit Reduction and Carbon Taxes: Budgetary, Economic, and
Distributional ImpactsResources for the Future, 2013; AdeleMors and Aparna Mathur, “A Carbor

2

Uu. S. Fiscal Reform: Design and Distributional Issues, Cen

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

55 SeeCRS Report R4514%)verview of the Federal Tax System in 2a48Molly F. Sherlock and Donald J. Marples
56 See, for example, Lawrence Goulder et Ahpacts of a Carbon Tax Across US Household Income Groups: What
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Economic Analyses Typically Do Not Include Policy Benefits

In general, carbotax analyses do not consider the benefitat 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 goodssandces valued
in markets, not effects on human health, species, and the environment.

In addition,carbon taxanalysegenerallydo not include potential ancillary benefits that reduced GHG emissior]
could provide For example, a reduction in GH@&missions from certain sectors may entail a reduction in
hazardous air pollutants, which could provide heaéitated benefits?

Typically, when this and many other reportsais s s t he 0c ost s 6 ondyfthe grospcostandc y
notthenetmsts taking into account the benefits of t
the policy would have net benefitslet costs or benefits could not be determined without analysis that fully
includes benefitdn addition the potential benefitsof GHG emissions reductiomay not accrue to the entities
that bear the costs of the carbon tax.

Sientists and economisggenerally examine and monetittes costs of climate chanfealternatively, the benefits
of reducing GHGB separately fom specifiaccarbon pricepolicy proposals. For example, a 2015 repfsdam EPA
estimatedthe physical and monetary benefits to the U.S. of reducing global greenhouse gas efgissions.

EconeWiyde I mpacts

A primary concer s thelhpea ownaodnbyo n o6 & x S hat may 71 e s
ner & hokry,f eae on GHG emi ssions or the fuels that
ergy pricesls.,naimetloyh dieddctsmamh wfeuel as the prices

rvices protiesed maisleamia@alldetsr oattcyme is inherent
X as 1tisncpwrapoes ¢ hies rtedcatribwen epnrsii cvee ocfn etrhgey mooru
mpared t-ontemnsiwver bbheammatviaw e so,n -ieimtcednesrsisvgec ar b o
¢ hnoalngdg ioamottheectt i vity (e. g. , memedegyr ed.dfd cd minesyi)o
seex pect e dwiolid weo meo mewiedceo niommpya c t s .

b

00O DS o

ti matelbyp;wmghfef ect s woal dudbpéandtons, including
mited to, the megnbvanndde, a ammods ts wisomppelw efot fa mts hbiely n g
velRuesnomye costs marce foercromjamiec oafst £tns meas ured i
changed gmogpstodtemdr oadmucang tGBsPaa Iseo cmettrailc, s uch
onomi ¢®Twel finaigematcu dee coofmpoafici tosm a charsb e etna xa

('DO"*’—‘(:HF"O"’VJCDQ
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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 theonomy and the Welfare of Househpldslumbia University, SIPA Center on
Global Energy Policy, 2018; Joseph RosenbBigtributional Implications of a Carbon TasIPA Center on Global
Energy Policy, 20 IUSIngaCarbhomTaxtmMettH. dnfenatienal €limaté Pledged

' 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 R4511% P ARraposal to Repeal the Clean Power Plan: Benefits and Cogtsate C. Shouse

58 EPA, Climate Change in the United States: Benefits of Global Acf0d5,https://www.epa.gowira. See also
GAQO, Information onPotential Economic Effects Could Help Guide Federal Efforts to Reduce Fiscal Exfi¥life
https://www.gao.godsset€90687466.pdf

59 See, for example, the Houpassed e s o 1 u t i ogrthe Sease of Cangrass that a carbon tax would be
detrimental to t heJuWhdi2dl8HICorsRes. 119 and letierdranoHays& Spéaker Paul Ryan
and Majorty Leader Kevin McCarthy from American Energy Alliance et al., July 9, 2018,
https://www.americanenergyalliance.asgcontentiiploads201807/CarbonTaxLetterUpdated. pdf

60Economicwelfarenay be defined as “-beingeancoipassingeferythiogithatdintividuadls we 1 1
value—market goods and services measured by GDP plusmnom ket items (e. g., children at h
Glossary inParry et al.Jmplementing a U.S. Carbon Tax
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subject of debate amonglimpodddeytmmlktesr swiadnedc osnt cantye h ¢
impactsi mwdlludenodomparisons of impacts to differe
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Among the optaiboonwsee memitc osntewddi es 1 ndrewadtewm eashat us
of fsedt remds 1in exis twionugl,d dbies thohratiiooenkatryye etbafxiecsi e n t
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referr étda X 0% wmasp .a

Using carbon tax or fee r1revenuesort oclopfinftsaelt ot her
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T reduced GHGnNnedmi ssions ;

T reduced marbhgtreddsese¢cong i othahxsenschi satsortionary
invesomemndme .

The economic models thadgofe xaa neciamelf dtehret demnc otnhoemirc 1 1
framekwond under ]l yiamgdfs ennummpicli ade mul tiple scenar,]
uses of carbaoangetalcec b ynamded 5 hddd mtde vanue recycling
opt imatys r e duc e -wti htem rebcoonn otayxmaigmgtlaicmisnat e % hem ent i

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 on the 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 Favard: Are Carbon Taxes the Only Good Alternativi@@sources for the Future, 2011
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 eDaluble 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 dfPdcy Modefing2018 er at ure: A

64 See Goulder et allimpacts of a Carbon Tax across US Household Income GyoupS h e n an @singa f st ead, “
Carbon Tax to Meet U.S. International Climate Pledg@éll i a ms and Wi chman, “Macroeconomic
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Some studies cite pasctcecatnosececudgnwimi chtmopide d 1t bhgn

revenuce arpepclyicsMapiugigdmd uce a 1GDW® ri neccroenaosnei ci nwe | f ar e
compared t o a %Phaesseelsiunétcstmdtienn airmmowaded i migntchoendi t i ons
economic improvements gained by bedgrdather xti sdn r
costs imposed bygwthbhontwinalbdnngathe intended c
pol iFcoy) eexraenspull t s fr odnmang@0d &t eduadynet increase i
baseline®whanidcdowmmenp tax revenues were used to f
labor tax ré&tes (payroll tax).

I n getnheec @ h p mi ¢ sctaurdbioens tuasxu alell yatd ggeef o raenke mige
recycloinmeg toeprtmis of t hetilre acbewdinddermyi tmp a mitttsaixgdt @ c ar
progthset udi es 1 nadppcractacc htehsa tt tahte use carbon tax r
l owexri st i msg atraex arbaltee t o miti gatewimde ecoft ¢ hehanarb
using the 71 eavelrmummtdi sptrroiviiwdtei on to individuals o
Researchers prepared multiple car boinn t2a0x1 7anal y s ¢
that estimated theé®Amagnithude h6PPeismpanat €s rel at i
impacts, the results dependdonl yhagsespampfivhs
analytical model, and the temmse GODPmggowt dmemnrt e :
others measure actual GDP.
Figairlel us tmoadteeGsRRt results from a 2018 carbon tax
changes bmad MhiBClsAudy assessed t hee GOPr bmpacasx
(starting in 2020 antdhwdnuclrdetaaspol@y sbsyi s afamaim 11l gys)
fuel combustion and methane emi & Fhfoingurfea om fossi
comppresected GDP impacts under a baseline scene
tax revenuapappdblilbat agnmxatabvampudm cdtiisdtm i but i on

Taxes; ” DBuglamldahddhar et al ., “Environmental Policy for Fisca
National Tax Journal 201 5 ; Sebastian Rausch and John Reilly, “Carbon
I nt e r aNatiohab Trax Joutngl2015; NERA Economi€onsulting (prepared for National Association of

Manufacturers)Economic Outcomes of a U.S. Carbon ,T23;Parry and WilliamsMoving U.S. Climate Policy

Forward.

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

James R. McFarland et al., “Overview oClimatekkange MF 32 Study o
Economics 2018; Dale Jorgenson et al., “CarNatonal TRxournad and Fi sca
2015; Carbonet al.,Deficit Reduction and Carbon Taxé%arry and WilliamsMoving U.S. Climate Policy Forward

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

66 See Diamond and ZodrowWhe Effects of Carbon Tax Policies on the U.S. Ecorardythe Welfare of Households
2018.

67 In addition, several economic studies 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 grefsonal

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

See McFarland et al ., “Overview of the EMF 32 Study on U. S
Welfare Consequencesf T a x i n glimate ChangenEccéhomics 2 018 ; Jorgenson et al., “Car
Fiscal Reform in the DefictReductiolandGaroen;TaxddcKibbeh et a,dheet al . ,

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

68SeeMc Farland et al., “Overview of the EMF 32 SfThedy on U. S.
Carbon Tax: Analysis of Six Potential Scenari2@18 (although both of these analyses were published in 2018, they

were prepared beforetheenactme of t he TCJA); Jorgenson et al., “Carbon Ta
States; ” (@eficibReduetioneand Carlbon Taxdzarry and WilliamsMoving U.S. Climate Policy

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

The carbon tax framework is discussed in further detail i:
Energy and Environmental Implications of a Carbon Tax in the United S&ifeA Center on Global Energy Policy,
2018.
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househoanddscenario that oworuelddu cues et htealxfi aryeecwnennaule dte b
then use rleuveeppmedi Stoorilad s Sioegdpl® ¢ &PDP si mpacts 1in
20202024, 2029, and 2039.

As the figure indicates, the payroDBR itm xt heat e s ¢
first year (2020), but wyadds ydehparGdPhdga imas ahi
l umpndni stribution approach would yield GDP 1o0osse:
below the prohecdefli bas et ¢ dwlc tyiied dappraagk wdu G
in the fidmwsngildg yfetaardbln.t4 %votualGAD Py igenli 91 f not
before), compared to baseline.

Figure 1.Estimates of GDP Impacts from a Carbon Tax with Selected Applicati ons
of Carbon Tax Revenue

Based on a Carbon Tax of $50/mtG®Increasing by 2% Each Year

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%

m
0.1% i .
| BAsELINE L L
77

0.2% f’/f/ﬁfj

0.3% ?f/x?/ﬁ

-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 Wétfasetodld€olumbia UniversitySIPA Center on
Global Energy Policy, 2018.

Notes: The four years included in the study and the above figure are not lifiéegr 2039 column has a unique
color pattern to highlight the time difference between 2039 and thedierayears.

pponents of a carbon tax approach often highlig
arbo%Potlax.ymakers and stakepelbdéewvesmaygghadéeéndi &
he magniGDuRdmp aacftest h ¢ §d mi foidnedld tGDP 1 mpact estimates
resented in seveomal cwalysd. claoawp aaxa mphlee di f ferenc:
articular year between carbon tax scenarios anc
n the above foamgargoaeMd nernhe i GPP yl osses with a
or instance, 1f one wer(ef otro eaxcadnpdpea t lopreearn mad 3110 (
rom t-haml s ocponmaprairoed t o t hehbasebiunhetisngenamiwoul
arBBkease types of calculations would require ass

— =TT o O

70 See, for example, National Association of Manufactur&snomic Outcomes of a U.S. Carbon T2(13
Executive Summary
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Sommapoint out itmpatctt e t@mh t escount for the envi
public Hhaalst f oreree duainndg t GHG o rthies dGiDPh ghr 0oj ect i on
compared with the c¢climate benefits achieved fror
taking Ao drtdconsteidmatbosrreglfaccd d mhbere fits and cos
considerable uncertaintnyraaednthawyeagenerated deba

Hous e Hanlpd c t s

Many economic analyses have found that a carbon
a regressive outcome damamgneh hwuskdhlodd,s Wiatch nlgo we
from the t-anc hinas chibggwesttle e , degree to which a car
found to dispropontomanaholbhyehotdsnvhowes across
metrics against whih analysts measure costs.

Entities thdtnkapya yp atshse ictasr booonst s back to fuel pro
consumer s . If entities pass the costs forward, c
electricitygytendi vWheomatdlmetsarbon tasuimerpassed f
] oewt ncome househwbds$ diffmiciee tayy idd wmlparopioret.i,onate 1 mp
regressi ybee coauutscecome )l arger percentage of, their 1n
s

uckl@actyjicgasoline, or home heating oil

Many econemi o famalrypson price scenarios assume t h
carber iimpapcats sed forward to consufM@msthdcatdharg
hand, if entities pass thae ¢ mptacltls aoombo wdabdofrta ot hprroc
reduced wages orhrowngehr sr eadfu cceadp {f Eeat dunronnsi co nmoi dnevless t
t hat assume rtoldiusc eo untoa e mep(raobgsreensts irveev,erngusett hrtesc y c 1 i n
1 owienrc ome househaolmhsl |exhedmpdhicngdscerge h.Gus ehol ds
The economic analyses appearanoonga ghrofies ethhpaltd st he ¢
regressive vs. progressive) of a carbon tax pr og

have used

carbon tax 1 e% e mwandfeweecroen ounsiecd . s ies
r t “'Thetion scen

i mpacts ¢ faxcar ocsasrlbdosnu s ade e venue

“"SeeAparna Mathur and Adele Morris, “Distributional Effects
Energy Policy 2014

2Terry Dinan,Of f setti ng a Car bircome HauseboklCdhgresdional Budget Offios, 2012.

“Mathur and Morris s tssalegenerd equilibrium madelsni®GGE model$) suggest that in the

short to medium run, theburdefio a carbon tax will be mostly MatBus ed for ward
and Morris, “Di s tr i bu inBroadestlU.SEHsfatRefordGes Williams atidiWidhmam, T a x
“Macroeconomic Effects of CanagbanCdnmnken ; TasAheame BuidDd eaanogon “IOd W
Hous ehol ds , Impl@mentihga U.B..Carbon Tax

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

75 See John Horowitz et al., Office of Taxalysis,Methodology for Analyzing a Carbon T&017.

®Justin Caron et al., “Dist pTlabimtheiUSnAcrbss Incape Classestandons of a Na |

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 Taxes”, Mierfriocni test, and
al., Taxing Carbon: What, Why, and HpRobertsorwi 1 1 i a ms et al ., “The Initial Inciden
I ncome Glational gaxJoutnal 2015, Jorgenson et al ., “Carbon Taxes anc
StatMast;hur and Morris, “DistributiofriachiReiofnf ect s of a Carbon
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resulbscaasy the studies use different modeling
under Isyuinmpgt iaosns, and wa$s to measure impacts.

For ¢ xaa n2pOlle8 ssstesdye d the impacts to household 1inc
guwit i les under /am@&A rbonrt A flgof n$ R O a&Po meexvaemiunee d
distribution scenarios:

duce federal deficit

daceporate iLncome tax rate

dpeygrol lantdax rate

owi deearmp i t a hroeubtsactheo 1 tdos .

= o o o

r
r
r
p

P wdE

This repor ts thuidgyh,1 ibgehctasuasteh oint tianxc lruedveesnue applicat
generated 1 metaelrm satdddihnt srocacpeanlty sa fst ewra st lpa ePphlr % dt a x
changPesL.Ddl 15

Fi g@irlel us tmoadtealsesdtul whsiheh m¢ aslgsepercentage reducti
householBhuismmcomegati ve percentages 1llustrated i
i nc olnhge.ecra pi t a prperboaatcch provides the most progress.i
benefit for the bottom three ljouandhiddduguihnt i 1 e s
qui ntmplaec t. iBy zceormopoatrhiesro na,p ptrhoca c héds gpeeoduaef varyi
regree sosuitwhimles provifdovmegl ®h e ngatiwvno particul ar i
Of the four options, theeoptagysnotlHe tsama Irlaetset rwadruica
between the income quintiles, rndmgitmg af 0ao@ % gh.i:
t he f our thif iqgfutihnnttmigleec t. i s zer o
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
3.0%
20% | | —
10% | [ _ _— _
0.0% ] I J . ] - . :-
-1.0%
-2.0%
-3.0%
4.0%
-5.0%
1st 2nd 3rd 4th 5th
Poorest ————— INCOME QUINTILES —————— Richest

Source: Prepared by CRS using data fromselph Rosenberdistributional 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

Congressional Research Service 17



Attaching a Price to GHG Emissions with a Carbon Tax or Fee

The relative ranking among options for progress:i
ranking for mwidgnatcitmg &OddhmramPe & weumfidi s ianm alays e s

relativeframakéeéngs r®Tchyec lcionngt roapsttiionngs .r anki ngs hig
tradeoff policymakers would f & arxe vwehneune sd.e ci di ng
Policymakers could allot some portion of the 71 eH:\
2018 carbon tax study, economic modelers assesse
was ue £ fitshéeo wel fare 1 mpnco smseefHoanludt hgeu il notwielset and t I
remaining revenue supporkhe rstdundbyl e bases hi mapeda
car bdsn itmapxa ct s -iomc o thee hl couwseesht o Icdo uqnutiewritatichitee dc oul d b «
approximately 10% o fl Iltohwe froerv e9nlOu% .o fT htihse woeuvledn uae

capital tax rates awiddd¢ humpadtds efSsomhtehecoanmyn

Indudtmppahd Transition Assistance

As discusaseaedrabbomve,adisprppojf e ccoearditacdbnys tirmpeasc,t
particul ar ldye stchroi“sbeeids-hamst @ n § eevxep,oishedda § Ea i2eddr e s s
these concerns, many of the recent carbon tax | e
mechanisms that would dampaoch ca matkaodmeaeksi aa dt @ rc
“Bor €er Wdnp us U ment s

Anotdhpeproach to addr e scsonncge rtmhses tocifocmdpioentidilutdit vreineess sw

invadliwde rabmoennigon of t hee miascsbunotna ntsatavxep,e vterdaudees t o
industries as hoabP@Buespbtasceadbate proposals genera
amounts by measuringrelneswasnitonbyeatbawchmank that
would encourage facilitie®Thteos er erdeubcaet etsh ecioru ledmibses
over timeuwbt k on tandaotpeto ncso mpar a bl e.Un adacvaornb opor i ce p

tax systemiicth Canasaddh,edwHed to take effect in 20
“outphpaged priBSaomesyonbkbendathaand administrative
necessary to implement su®h a program would be s

Acarbon t axesxpeedms ps oportionately impact fossil
commu ntihtaite sr el y on. theipa ectmpd odygnecmdmmadi ties are
t o e x pseurbisetmacmptabcatise d on t he coal production declii
analFeresexampdleel, ecosntei maot e s trhcaatr buonnd etdd.x8 . $a5n0n/ umat 1C O

80S3ee Caron et al., “Distr i bTaxinthenlhSl AclosantomeClassesoands o f a Nat i o
Regions;” John Hor owi t zMethodolagy for Analgring a Garbon §8017T(thixstudyn a 1 y s i s ,

also includes a scenario splitting the revenue three ways amongiumpabor tax rate reductioand corporate tax

rate reduction); Jorgenson et al., “The Welfare Consequenc
Deficits, and Energy Policy Interactions.?”

8Caron et al ., “DistributzTaxintheU.3. acplsisc al tnicoomse «fl aas sNat iammnda IR e

82 As one point of reference, unddrR. 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@tensitedradETkapxoesse da nldn dRinsetrrgiyes ; > see also Liwa
Carbon Pricing with OutpuBased Subsidies: Impts on U.S. Industries over Multiple Time Frareational Center
for Environmental Economics, 2012.

8Government of Canada, “Putting https:/Rww.canadacanser®ioes/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 SeelLarsen et al.Energy and Environmental Implications of a Carbon 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 Emission Reduction Legislation: 108th Through 115th
Congresseshy Jonathan L. Ramseur

89 SeeCRS Report R4253Zarbon Capture and Sequestration (CCSPrmer, by Peter Folger

%n general, biological sequestration efforts are more challenging to quantify than emission reductions from other
sources, such as power plants.
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Al l owance Val ue Distri but i onand-TnadeRP@@ams a |

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 revenue decisiensf o
the more controversial and challenging questifarspolicymakers when designing a eapdtrade program is
how, to whom, and for what purpose to distribute the emission allowances

TheR G G| 6-andtradesystentook effect in 2009ndapplies to CQ emissions from electric power plants
RGGI stateshvea 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 ainis allowance value to support energy efficiency,
renewable energygr other climaterelated efforts orto provide financiahssistanceirectly to household$?

California established a camdtrade program thatook effect in 2013, coveringultiple GHGsthat account for
approximately 85% of California's GHG emissidnsCalifornia, pproximately 50% of emission allowant¢ese
beensold through an auction and 50%tovidedat no cost to various entitiesncluding 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 itarmdjpade auction revenue to fund a variety
of objectives, including adispeed rail poject, affordable housingndlow-carbon vehicls, among other
programs’?

Additional Considerations

mpacts on GHG Emission Levels

z ]
=

l taeopdmreomi haswttudisd¢dmastseidont hreeductaobent hak part
designs coul d naocdheilesv ep.r oEvciodneo neisct i mat es based on
avaidtabike t i me. Comparing results from’>differen
scenarios pdlief fwary si,n inmueliteidit agast hegdaaaf the progr
assumptions about economic growth and technologi
federal and state policies and their effects.
A20 58 vadvyoi ded some of these comparison difficult
analyze a coordi®Ta286d8s8taonfosdefaeirgy. Modeling
(EMB23%3)sembled 11 modellng t e a nmosf tfoo uarn aclayrzbeo nt htea
scenarios starting in 2020: a $2%/amdtnigi @anthamldiyc
1% an¥Wi5t%hin each of these carbon price framewor
distribution scenarios: a reduction in labor t ax
household rebates.

Fi g@irlel us tsrtaisdeye st h enaet miss soifo nCsO f r om f£%%Tshsei Ir efduel ¢
lines 1in the fi guurees dfiosrp Itahye s tHld el oedvded riuasgtea Hvhael
range of results, highlighting the wuncertainties

91 For more details, see Table 1GRS Report R4183@,he Regional Greenhouse Gas Initiative: Lessons Learned and

Issues for Congresby Jonathan L. Ramseur

2For more information, see CaThe20l¢8 Budgel: Gamhddradg?dla t i ve Anal ys |
BFor a comparison of reduction estimates AfCarbomTaxinBveral stud:

Broader U.S. Fiscal Reform”
94 The EMF 32 study led to multiple papers published in a special is€tiariate Change Economi¢slarch 2018).

See Allen A. Fawcett et al. . “Intr oduc tGlimate Chamget h e

Economicsvol. 9, no. 1 (2018). These papers are availalitas://www.worldscientific.conmbc/cce09/01

%James R. McFarland et al., “Over view oCfimatelCkange MF
Economicsvol. 9, no. 1 (2018).
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results, the study authors concluded that each ¢
U. 8Qemission reductionreemnmigats under the Paris /

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

Reference $25-1% $25-5% $50-1% $50-5%

5000

Fossil Fuel Emissions (MMT CO,/yr)
3
o
o

3000+
L~
<
&
/> T T T T T T T T T T
2020 2030 2020 2030 2020 2030 2020 2030 2020 2030
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 most aggressivetions 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.f[th&i mncer tlailmtgy eanfi srsdsoms matyo | diaddfasbanm &t ak
t aoxr ofpetei on t o contAlotlh cGHgEGh eumn sesritoanisn e mi s si ons a
carbemgppr €Coalgress could empl ady cwcearthtamicre deisci gmiels
conteol aiFotry,e hempbkHGt ¢ migs si dn¢mapdrbengsed to t
t he iammpdacpter for manc¥l Hfpal cay maothleaptsi isdseitoenr mi n e

9% For a description of the current U.S. commitment,GBS In Focus IF1023®resident Obama Pledges Greenhouse
Gas Reduction Targets as Contribution to 2015 Global Climate Change Beddne A. LeggetAlthough President
Trump announced an intention to withdraw the Unitetes from the agreement when eligible in 2020, no action has
been taken to withdraw or modify the U.S. pledged GHG reduction contributio@Fs®én Focus IF1066&otential
Implications of U.S. Withdraa¥ from the Paris Agreement on Climate ChariggeJane 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 Abou th&EQ@reenhouSessRepditihgaRrogram (GHGRPY’
https:/mww.epa.goghgreportingearnaboutgreenhousgasreportingprogramghgrp
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%¥See Marc Haf st e antty €artaindylio.a CarlborTax Through aQlax Adjustment Mechanism for

Policy PreC o mmi t riarvatd Erivironmental Law Review 2 0 1 7 ; Brian Murray et al. |, “Tnc
Certainty Und Harvard Engiconmentah Law Rexie®017;andi et er Hel m et al . |, “Credi
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 acoved 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 TathaUnited StatesMcFarland et al.,

“Overview of the EMF 32 Study on U.S. Carbon Tax Scenarios
102 For a further discussion see Larsen etElgrgy and Environmental Implications of a Carbon Tax in the United

States

103 For further information on thesssues, se€ERS In Focus IF10873ehicle Fuel Economy and Greenhouse Gas
Standardsby Richard K. Lattanzio, Linda Tsang, and Bill Canis
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Potential t oermGeenser ate Rev

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
fundingapitiemamy egoal of the carGbG e mix¥ kiégsomnso. r e d
estimdabkperion ect carbon taMudeveoldee stvaldues thmav20
carbon tax revenlUE2inr2AGhlked t BME ¥R bethpwmdyd,one of ei |
models projected carbon tax r¥¥TfTheruearboneasas fr
scenarios with larger annual rate increases T ¢€sU
t hr ou gThhe2 Omdobdsetlismat es of annual carbon tax revent
approximately $250 billion to $475 billion (unde
increasing®®% annually).
Table 1. Revenue Estimates from a CarbonTax 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; Jonar 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 dtag 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 thather models. See Figure O9Mc Far 1l and et al ., “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 sas iwn sdiet prta¢nig.ece .o,f e mi s sions per
il1lus tFi gtda ®dCe@eams si on intensity of coal is appr ox
and appdogxneiféh an natural gas. These emissions 1Tt
to different tax rates per unit of energy across

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
fuedmbuAsi omdi cated in the tablest ai mpa dtonont atxh ev
price dafe d’smatceoladt i veerhiys shiiogrhs CiOnt ensity. By compa
expected toimpaetl onstbé& pemiscien go fi tgsa sporliicnee ,b yi n8c%
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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 Surface mine: $28hort 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 thesult 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@malednfeisionifastars fiom BIMEhDIEBergy Reviedpril 2018,

Appendics A2 (crude oil),A3 (home heating oil and motor gasolin@y (natural gas), and A5 (coajverage

market prices (2012017) arefrom EIA,Monthly Energy Revigable 9.1 (crude oil), Tabl9.10 (natural gas),

andTable 9.4 (motor gasoline); home heatin oi | fWeekiy H&ting Qil add Propane Price¢ coal fr om
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 valueepresents the CQ coefficient 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 mining 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= 0.055mtCO2/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 vdue represents thecO2c oef f i ci ent f or omotor
and the thermal conversion factor for motor gasoline (conventional).

Economic models have projected how carbon prices
consumption of dd flfessd mttaerfibssinviel aflt @lrsnaan ves, s u.
nucl ear power. For example, the 2018 EMF 32 st ud
groups, assessed how several carbon tax scenaric
of t hkeSkee smwl ts (compared to referen®e case scena

T Cozbnsumption could decline by 40% to nearly
$ 5/t GOar bogtnhawmgh one model projetched an incre
model 1 n cCoCr$peocihantgpiy n g

WAl exander R. Barronoemtthk. EMFP3Ri SyuHlys b gCGliidateSf Carbon Tax
Change Economi¢sol. 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) owowddlerwm thecdSWImttC¥¥x scenario

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

Concluding Observations

A carbonpbvhaeptysomnteo address U. S. GHG emission 1
climate chhagedabhthpaoms c model ingawkonudlidc at es t hat
achieve emission reductimasogntwki dke vEHGoOodmiwhis ichn
sour cesreadrtehmdwvaete of the carbon tax

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 projCRtdstomdy @As 2 OnmheStttreatica kG @chmias s§i2dd1 s

from eardrngyd activities and owdhwelrd seilelcd ed GHG
approximately $100 billiDm pimst tethsletcibmarteek tiyne @ he o f
CBO prdajhadt e¢dlt ade fendee twadlhd P& 0 P. 5

Policymakers would face challenging decisions 1 ¢
reveDepsgdom t he l,eseomé¢ o©¢onhdbdmi ¢ atahnaatl ytshees diinsdtirciabt
of ax reowednmrdueicld greater economic iSmpmects than
models indicate that the economic 1impacts are gt

Poclyymakers coutdvaepmphpypotriesntamnge of policy obje

ing how to allocate the r eovfefnsu easmonpgol i ¢y ma k
objectives . -olfhifes ciemvorlavle tmwanddeenilzedsnsiges neicnogn otmhye ¢ o s f
borne by
specific

s pe i fhi ¢ vilgwmwounpes h-eaimsd hsodupdppor t i ng a rang:«
policy objectives.

rimary concers twhetmhpalwaedbonmasysa 3 That may 1 e s
ent waealhl dodepend on a number of faamdr s1,sei mdl v
enues ofl nhhgeenceornbobnpi ct alxi.t eomé uo€ ffhadmodahed
enue awopuldiddaitciceo t dwei deec ccnocsmys 1 mp ebgusid y bty a car b
minate them entirely.

— o o O

licymakers anhda vset adkiefhfoelrdeenrts pnearys pecti ves regar
timate-wwideo(ntoyspyiscal |l y measuredpr essiegantimf®i coafn tGDP
ncame ar puweeshamaitwd d eescloasbdémdy mpared with the p
t if o msotta bel i s hi ng Tah icsa rcboommp atraicsaornb oins tuanxc earntaal iyms eas
ogtenecahstyder the benefits that would be gained
avoiding c¢climate change and its adverse 1mpacts.

B o000 g 0" =T
s o w o

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

109C B O Optidns forReducing the Deficit: 2022028 »  2hfips:Awww.cbo.gowystemfilesXile=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
scenBEhdoe scenarios 1involtvoe oufsfisnegh scraerdbuoenk itsatxi nrge,v
distorti,onakbpapaxase 1ncomeAlarh opuagyhr o lhieh anboxdeesl 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 aksplli-ccmetoimmen shouseholds spend a greater p
e gy needs, these households are expected to e
c oinf traexweerneu emo t recycled backuth -ahmm 1 mmpome
d r.i bGiatriboonn tax revenues that are used to offs
s ific population groups woul.d not be availabl
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dadilt icownckekra ¢ awvbmovtedsdaitxs mrd opor t i denmitses iiommp act s
t e ns tevxep,0 sterda diRmod u sctyommekéedasmo b ge o6 pa i ons to addre
ese concerns, acbohederbyacdbombbidjbsamenmg pPomErc
ccarbon tawsedlevwdarue s htdames tdr g n-b @ nd¢ & nlfp wotti hce r
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Rel ataedlay,bpnotjeede ds sproportionatel,y pamwptaicctu lfaorsisy
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Table A -1. Selected Sources of U.S. GHG Emissions and Options for  Potenti al Applications of a Carbon Tax

Potential Tax Application Options

Percentage o f

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 wells and approx. 445,000 on CH4 emissions from oil field operations
wells potentiallyincreasing theoveredpercentage
. of total GHG emissions from 34% to 359
Petroleum importers 166
Petroleum Option 2
Petroleum refineriesand 137
Petroleum importers 166
-coal 20 Coal Option 1 With this option policymakergouldlevy a tax
Coal mines and 690 ~on co_al mineCH4 emissionspotentially
increasing the covered percentage of tol
Companies supplying imported coal 8 GHG emissions from 20% to 21%
Coal Option 2 ¢ This optionwould only addresgoal used by
) electric utilitesThus t hi s op
Coatfired power plantsand 38l percentage of total GHG emissions would k
Companies supplying imported coal 8 19% instead ahe 20% fromo Co al Oip
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GHG Emission Source

-natural gas

Nitrous oxide from agricultural soils

CRS-30

Potential Tax Application Options

Percentage o f

Total U.S. GHG
Emissions
(2016)a

Entities

23 Natural Gas Option 1
Natural gas welland

Natural gas importers
Natural Gas Option 2 k

Natural gas processorand

Natural gas importers

Natural Gas Option 3 m
Entities reporting on EIA Forr76,
including:
(1) interstate/intrastate pipelines;
(2) natural gas distributors; and

(3) field, well, or processing plants the
deliver natural gas directly to end
users

Natural gas fractionators

4.4 Farms

Number

approx. 564,000
wells

39

551

39

1,679

123

approx. 2.05
million

Additional Comments

With this option policymakergouldlevy a tax
onCHsemi ssions from 0
potentiallyincreasing the covered percentag

of total GHG emissions from 23% to ZB4

This option would cover 17%9%of total
GHG emissions (compared to the 23256% in
ONatural Gas Opdubsamial

portion of natural gas that is produce
domestically does rigpass through a natura
gas processing facility before it reaches an ¢
user (ncluding exported natural gas

By combining entities reporting on EIA Fori
176 with natural gas fractionatordyis option
would cover100% of natural gas ceamption
(23% oftotal GHG emissions)

In addition, theForm 1% entities report data
that could be used to levy a tax cspme
portion of the emi sss
from natural gas systendgyotentially
increasing the covered percentage of tol
GHG emissions from 23% to 24%

A number of agricultural activities lead to:®
emissions, includingertain soil managemen
practicesandthe application ofivestock
manureor synthetic fertilizer

Policymakers could levy a tax on synthe
fertilizer sales to addredd.0 emissions from
the use of synthetic fertilizers, thus coverir



GHG Emission Source

CHa from natural gas systems

fieldproduction

-processing

stransnission and storage

-distribution

Methanefrom livestock

Hydrofluorocarbors from the
substitution of ozone depleting
substances

CRS-31

Percentage o f

Total U.S. GHG
Emissions
(2016)a

25
1.6

0.2

0.5

0.2

2.6
2.4

Potential Tax Application Options

Entities Number Additional Comments

approximately 1.0% of total U.S. GH:t
emissions

Natural gas wells If policymakers levy a taat the wellhead, the
tax couldpotentially coverall CH4 emissions

approx. 564,000 that occur at thewellhead and downstream ¢

the wellhead2.5% of total GHG emissions

Natural gas processors 551 If policymakers levy a taat processorsthe
tax couldpotentially coverall CH4 emissions
at natural gas processors afiHs emissions
that occur downstream of the processor

It is uncertain what percentage of downstrea
CHa emissions would be addressed, becat
approximately 30% of domestically product

natural gadypasses processing faciliti
(di scussed in ONze

Pipeline systers 210 If policymakers levy a tax atpeline systems
the tax could potentially cover all CH
emissions at ta pipeline level and CH

emissions that occur downstrean

Local distribution companies 371 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 b endusers

Cattle operations approx. 913,000

Fluorinated gas manufacturers (14) anc 49 If policymakers levy a tax on fluorinated g
companies that import fluorinated gase: manufacturers and importers, the tax woul
(35) not cover fluorinated gases 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 1.7 Municipal solid waste landfills 1,9002,000 EPA regulations have required larger landi
to address CH emisionssince 1996
CO:2 from non-energy 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 mines(251) 690 In 2016, aproximately 76% of thes€H4
Surface coal mines (439) emissios were from underground mines
whichventilatethe CHa for safety reasons or
capture theCH4 and sell it for energy use
Attaching a tax to emissions from surfac
minesmay present more challenge
COz2 from iron/steel production 0.7 Raw steel production facilities 110
Integrated steel milis 11
CO2from cement manufacturing 0.6 Cement plante 95
Percentage of TotabHG 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 opate these
wells. According to EIA, the number of well operators is approximately 15,000 (personal corresponiacas, 2018).

c. EI' A, oOPetroleum and Ot her (data foppmAebrsry 20CgTpgaonpyof chnepanes dods myp inchudédsads e t hat i mport oOaspl
oil,6 oOolubricants, 6 owax, 6 or opetrochemical feedstocks, 6 which would not be
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d. Based on the number EdfA, 0 ofMarmbteirn cad ldre eCfmipBeeri it ey © .0 12 Pwedof theset refinefies may pr@dQoaly
lubricating oils and asphalt

e. EPA|nventory of U.S. Greenhouse Gas Emissions and Sip8%6.19818 figurencludes underground and surface mines

f.  Eight companiesupplied imported coal to power planis December 2017Ten power plants used imported coal December 20171EIA Form EIA023,
https://www.eia.goelectricityatagia923). In recent years, imported coal use has decreabe@00, 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 carbon prieedoatthat is used by entities othéran 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 Emissions arg] $8902016, Table35 . ) Pol i cymaker s may consider a dir e-firedelectnc ssi ons appr
utilities, because they already continuously monitor their&mnissions and report electronically to the ERection 821 of thd990 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 technology. Although a price signal would be sent in eitfietressén theory) encouraging CCS developnfersome
contend that if coal is taxed upstream at the edtion point, some of the price signal may be weakened before it reache§irmmhémission sources. For more
information on CCS technology, s&RS Report R4253Z arbon Capture and Sequestration (€E€8mery Peter Folger

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

j-  ElA data indicate that 28atural ga pipelines imported oilin 2017( 60 U. S. Nat ur al Gas |Imagdditiont tisere larg 11Mquefiedtnatwal gasEnt r vy 6 ) .
import terminals (California Energy Commissibittp://www.energy.a.govhgivorldwide_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 corer a smaller percentage of emissions from natural gas combustion. A substantial portion of natural gas that is
produced domestically does not pass through a natural gas processing facility before it reacheaser, émadudirg exported natural gas. 018§ this unprocessed
volume was approximately 8.2 trillion dglfeet (tcf), accountingfor22 of natur al gas oOoOmar keted pr oHluA tdinoanr.kée tCeRIS c al
product itdf)randd (2nBatbur al gac)dgar ocessedd (20. 3

To estimate the percentage of total GHG emissions covered under Option 2, CRS assumed tfidhalhatural gas exports (2.3 tcf in 2QM8ere processed,

yielding 18 tcf processed for U.S. consumption. Comhingith imported natural gas (3.0 tcf in 201 éhe aggregate volume (21.0 tcf) accounts fol«&/@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(pratessing and disaribudon)ttoh e t ot al
1.5% (processing, distribution, and all transmigstorage), thus yielding the 1728%rangein the table

. EIA oO0Natur al Gas Annual RespondedataforQ0ldry System, Processing Capacityo

m. EIA requires certain entities to submit specific natuid gata on Form EFA76. In 2016, 1,676ntities reported natural gas deliveries (2%5cf in aggregafeto end
users: electricity generators, industry, commercial and residential consumers. Thesertthta include domestic and imported natural gas. 8ddsunts for 946 of
natural gas consumption. In addition, policymakers could attaak ta natural gas liquidat fractionators that remove natural gaguids from natural gas. In 2016,
approximately1.6 cf of natur al gas |liquids were extracted (calcul at eedmBIfl76& ubtr acti ng
entities with natural galiquid fractionators would apply a carbon price to approximal€l® of natural gas consumptiacovering23% of GHG emissions. In
addition, the Form 176 entities report data t hadfromvmawrd ghs sydedEsecs 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 productiomould be addressed by applying a tax to these entities. This woul@.&4dto the coverage, tis attaching
a price to approximately 24 of total GHG emissions.

n. Natural gas liquid fractionators report information to EPA pursuant $0®HG reportingprogram. In 2016, EPA identified 18&tural gas fractionators that
reported GHG information to EPAH(ttps://www.epa.goghgreportingghgrpsuppliersnaturatgasandnaturatgasliquids.

0. Although there are no upstream transaction points that offer an opportunity to attach a pried 6 these emissions, policymakers could potentially address a
considerable pdion by attaching @ax to the sale of synthetic fertilizers. EPA estimates thaDMmissions 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 al@bgip@s6, Table 517,
2018. A tax on synthetic fertilizers may lead to less use, but it calldshd to other practices that release nitroge6 Gi | bert Met cal f and Davi d We
Desi gn of aHa@adHnwonmehtal xgwdReview33, m. 2[2009). In its mandatory reporting program, EPA considered requiring ammonia
manufacturers and nitric acid producers to report on their synthetic fertilizer production. The agency ultimately decigleditmte this requirement, because,
according © EPA, it would not address the more than 50% of synthetic fertilizer that is imported or produced in other industriEsd@étal Regis#8744, August
11, 2010).

p. USDA Farms and Land in Farms, 28@ilmmary2018

g Number of pi pel i rAeoutdys.NaterahGas Pipetsnbaded ok 200D008 daty, https://www.eia.gowaturalgasirchiveanalysis_publications/
ngpipelinghdex.html

r. In2016 371 natural gas LDCs reportedC€e mi ssi ons pursuant t o :Htps/bvew.dpdigdghgreppringghgipsugpliemsratorgigaa m
andnaturatgasliquids

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

t.  The 1987 Montreal Protocol, implemented in the UrdtStates by the 1990 Clean Air Act Amendmeigqphasngout ozonedepleting substances, such as
chlorofluorocarbons. This development led to increased productiosarhesubstitutes, such as hydrofluorocarbons (HFCs) and perfluorocarbertschare
extremely potent GHGs. For example, HFB4a, which accounts for the largest percentage of HFC emissions, has a global warming potential of 1,430 (see
footnote 20). These materials are used in a wide variety of commercial and residential equipment, including refrigeration andiairiecgnudiits. According to
EPA, motor vehicle aiconditioning units account for the largest HFC emission source. HFGenii ons ent er t he at mosphere during oOe
operation (as a result of component failure, |leventoyofU.8.rGeenhause GasEmissiors and Bieks: | as
19902016). The United $tes and other nationagreed to phase down HFCs under the Kigali Amendment to the Montreal Protdhel United States has not
ratified the Kigali Amendment to date, bahoughcountries have ratified to enable the treaty to enter into force. EPA haslatgd some uses of HFC under the
Clean Air Act, but certain limits have been struck down in litigatBror mor e i nf or mat ihtpsi//iwwveepagodzdhdldyerproteetiorgrecente
internationaldevelopmentaindermontreatprotocol. See als€CRS In Focus IF109(@otential Hydrofluorocarbon Phase Down: Issues for, Bpdgnesa. Leggett
andCRS Legal Sidebar LSB10134, C. Circuit Rejects EPAOGSsbykihdadsatgs t o Ban Hydrofl uorocarbons:

u Under EPAG6s GHG reporting |uoriragdganproduteds inf2@l8his in¢ludes &adlities that praduce HFCs gerflforocarbons, sulfur
hexafluoride, nitrogen trifluoride, fluorinated ethers, and chlorofluorocarbons and hydrochlorofluorocarbons, includinglithioromethane(See
https://www.epa.goghgreportingghgrpchemicald The number of gas importers comes from an investigation and related document prepared by the International
Trade Commission (Investigation No. F3A-1279, Hydrofluorocarbon Blends and Components from China, 2015, mtip&://www.usitc.gopublications/
701_731pub4558.pdf An upstream price on fluorinated gases would mopact HFC emissions in existing equipméritus the 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 depog-refund systermat which an initial presumptive tax/fee would be applied to the manufacture or purchase of an item (e.g., vehicle @nicgnditit) and
a refund would be provided upon proof of pbDepiegn dofk paHa@addBoemmhenta taviR@lew cal f an
vol. 33, no. 72009). This approach would covemly HFC emissions from the equipment in the fee/rebate program.
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v. Number of landfills from EPA, Inventory of U.S. Greenhouse Gas Emissions asidl8882016. For 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 small quantities afskil fuels are used for a wide
range of norenergy purposes, including as ingredients in plastics, asphalt, lubricants, or other produbestd@ltcarbon consumed for neenergy purposes,
approximately 60% is stored in the final product and not released to the atmosphtéres the estimated 0.8% in the table. The remaining carbon is released as
emissions, which may occur during the manufactarg pr ocess or during the pr od nemtdyofUuSs@eenhsusecGas Eangssioaso | v e nt
and Sinks: 1999016). Many carbortax proposals would provide tax credit when carbon is stored permanently in end products.

x. EPA|nvetory of U.S. Greenhouse Gas Emissions and Sirk314,9R4ble 336.

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

z. EPA|nventory of U.S. GreenhoaseEBissions and Sinks: 18315.

aa. U.S. Geological Surveayiineral Commodity Summaries822018 (data for 201)7 https://minerals.usgs.gaviheralspubsmcs2018mcs2018.pdf

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