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Introduction

In October 2024, the United Nations Environmental Program issuediisual Enissions Gap

Report subtitted, G EGJ = @GL It @afndd thatcuddtL JIKeF¢&< K HMbn L @= OGJ
course for a temperature increase of 23%1°C over the course of this centdignd for

&debilitating impacts to people, planet anéconomiesATo achievdk @= &4 KO==HAF? 9F<
=EAKKAGFK ; MLKA F==<=< >GJ 9 EGJ= MK@DPRAFH< D=

international collaborationAfor &reform of the global financial architecture, strong private

sector action and a minimumsi# GD< AF; J=9K= AF EALA?9LAGF AFN:

The reportcited a recent global study which found that carbon priciHimposing acost
penalty forgreenhouse gagGHGollution through charges on fossil fuel$khas proven one

of the most successfuhitigation policiessince 1990. Thastudy>kdiscussedin the body of

this bookKlends support to the overwhelming consensus of U.S. economisiscluding many
notable Republicansthat taxing carbon dioxide and other climat@ollutantsisa L @= E GKL
H G O=J > MD mibgatMgthisfglobalén¥ironmental, health, and economicrisis. Similar
support for carbon pricing has come from thetergovernmental Panel on Climate Change
International Monetary FundWorld BankWorld Trade OrganizatiorNational Academy of
Sciencesand a host of othepublic institutions. Numerous business groups and corporations
agree Careful empirical work by economistgeviewed in thischapter 3 of thisbook, confirms
that practice and theory align: &bon pricing is already achieving substantial emissions
reductionsin many parts of the world.

"> ;9J: GF HJA; AF? AK KG ThelreaSohs/ire @@y staktikdwith. = N=J
the potent political opposition ofpowerful fossil fuel interestshat spend billions of dollars

worldwide lobbying against restrictions on their businesSome aergy-intensive industries

fear they may face a competitive disadvantage in global markets if hobbled by highiees

for oil, natural gas, or coaMany votersalsoreact skeptically to any plicy that would raise

their energy billstoday in the nameof a distant and nebulous cause like slowing climate

change.In addition, countries may hold back from acting othis global problemout of

concern thatother emitting countries refuse to shoulder their fair share of the burden.

Fortunately, smart carbon pricing programs can deal with at least some conceBuscalled

a; 9J: GF : GJ <=1 eltninBeMiKfairEcmpdtitkeithreat@d-domestic industry

by levying duties orcarborAFL = FKAN= AEHGJLK >JGE ; GMFLJA=K 1
Publicfearsabout financial burdenscan be easedby returning some or all revenues from

carbon pricing to individualsturning a net tax into a net benefitor most households Several
countriessuch as Austria and Canadieve adopted ths policy innovation Studies of its

potential impact on public support for carbon pricingre reported in chapter4.

Overcoming such political obstacles,atens of countries aralreadymaking climate
polluters pay, even without globally coordinated actiorBy the end of 2023ome 75
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countries and other juisdictionshad carbon pricing programs in plac&lore than a quarter
of world GHG emissions were covered by explicit carbon priégsunting fuel excise taxes as
well, 42% of GHG emissions in 79 major econonwese subject to an effective price on
catbon.' F TRIFJl] | @AF9J] L@= OGJD<AK D9J?=KL =EALL-=
spectacular buildout of clean generation withecord prices for emissions permits

Current prices and coveraggill 9 J = F A Lgre& endugHixdaddress the problem, of
course. International Monetary Fund economiststimatedin 2022 that the global average
carbon price amounted to only $fer ton of carbon dioxidea far cry from the $75 per ton
needed by 2030 to keep global warming reasonably in chekka resultglobal carbon
dioxide emissions, far from falling last yeanse about 0.8 percent over 2023 |leveputting
L@= ?G9D @GeherdréhrrédachR=J GA

Fortunately, rew domestic carbon pricing programs are under discussiorcountriessuch as
Brazil, Chile, Colombia, India, Indonesia, Israel, Malaysia, Morotbailand,and Turkey.
Many of themhope toavoid payingcarbon duties on sales of goods into the European Union
(EU) whose Carbon Border Adjustment Mechanig@BAMvill take effect in 2026 téevel the
playing fieldfor manufacturers that pay carbon pricewithin the EU.

As more and more countries introduce border carbon adjustments of their own to maintain

fair competition, the world could see a virtuous cycleaf; 9 K; 9<AF? ; 9J: GF HJA,;
s GGIJ<AF9L=< LJ9<= E=Z=9KMJ=K AF; arBHeANBSRAF? ?2J=9
several influential climate policy experts.

Policy options for the United States

Despite theelection of a climate skeptic as presideit 2024,someeconomists and other
policy experts ague that 2025 is a promising year for carbon pricing in the United States
owing tothe impact of climate-related natural disasters, the international spread of carbon
pricing to most U.S. trading partnersthe success of the Inflation Reduction Actiawering

the cost of cleanrenergy solutions, and theealization that carbon pricing represents one of
the most promising sources of new revenue at a time of soaring deficits and national debt.

A major report issued in February 2024 by five leading U.S. economists for the Brookings
' FKL AL Mlin&6 fax pGlEy reform options in 20&sletermined that anational carbon
fee, starting at $15 per ton of CO2 in 2027 and rising to just $65 per ton in @084 drive
national emissions down 62% by 2035 relative to 2005 levdlgder current law, with no
stringent new emissions rules, emissions would decline only 42% over the same period.

Arising nationalcarbon fee would alsgrovide a welcome boost to the Treasurgenerating
fiscal savings of nearly $600 billion over 10 yedrse impactof carbon pricingon household
budgetswould be virtually unnoticeable by 285, thanks to the preponderance of clean,
untaxedelectricity by then.


https://openknowledge.worldbank.org/server/api/core/bitstreams/de3e6372-811f-47b3-989e-70ced694f9a8/content
https://www.oecd.org/en/publications/pricing-greenhouse-gas-emissions-2024_b44c74e6-en.html
https://carboncredits.com/china-carbon-prices-reach-all-time-high-at-14-62-per-ton/
https://www.imf.org/en/Blogs/Articles/2022/07/21/blog-more-countries-are-pricing-carbon-but-emissions-are-still-too-cheap
https://globalcarbonbudget.org/
https://www.jbs.cam.ac.uk/wp-content/uploads/2024/10/eprg-wp2416.pdf
https://thehill.com/opinion/energy-environment/4556280-the-90s-are-over-five-reasons-to-embrace-carbon-pricing-today/
https://thehill.com/opinion/energy-environment/4556280-the-90s-are-over-five-reasons-to-embrace-carbon-pricing-today/
https://www.hamiltonproject.org/wp-content/uploads/2024/02/20240227_THP_ClimateTaxPaper.pdf

Economy-wide CO, emissions, by climate policy scenario
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the land sink or non-CO, GHG emissions. Mt = metric ton. ’ BROOKINGS

Anticipated budgetary scores of proposed legislation to enact scenarios,
billions of dollars

Scenario Estimate of budget score

Current law; proposed emissions rules N/A

No new emissions rules N/A

Repeal IRA; no new emissions rules $1500

Expand IRA —$530

Carbon fee $590

Clean electricity standard —$230

Carbon fee; partial IRA repeal $1,390
Source: Bistline et al. 2024. I‘iKMILTON
Note: These estimates cover cumulative impacts across the 10-year budget window (in billions of nominal Lkl
dollars), assuming a baseline of current law. In scenario seven (i.e., "Carbon fee; partial IRA repeal”), the total BROOKINGS

includes fiscal savings from a partial repeal of IRA. Negative numbers indicate an increase in the federal bud-
get debt.

Source:20240227 THP ClimateTaxPaper.pdf
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In acompanion study for the National Bureau of Economic Reseattie same economists
found that alarger carbon fee, starting a$64/t-CO2 in 202@&nd rising 6% annually plus
inflation, would lead to adramatic 66% decline in CO2 emissions by 2035 and revenue of
about $2trillion.

These findings also highlight the inadequacy of current policies to deliveroE = J A; 9 AK
pledgeto slash greenhouse gas emissions in half by 2@0.G EG<=DK AF<A; 9L= L

. DAE9L= L9J?=L OGMD< := E=L OAL@ L@= "0 9DGF
Rhode Islancsaidin2024 a' > O= O9FL 9 H9L@O9Q LG ; DAE9L=
=; GFGEA; 9DDQ 9F< EGJ9DDQ JA?@L 9F< HJA; = ; 9J:

CA L A Rimat&LAbby research coordinator Richard Knight rastenarios through the

respectedEnergy Policy SimulatofEPS) from Energy Innovation Lb@ expected 16year

impacts of the Inflation Reduction Act with and without carbon pricing, relative to a-iRA
businessas-usual baselinea 2 @= K= J=KMDLK K@GO L@9L L@= 'O C
LIJADDAGF AF HJAN9L= AFN=KLE=FL GN=J pR Q=9JKIJ

reported.
That sounds impressive, but when we add a JE&bon fee and dividendstarting in

2025, it would stimulate amdditional $0.8 trillion of private investment in the first 10
years, and aradditional $5.6 trillion between 2034 and 2050.

Put another way, the addition of the CFD to current policy would neapadruplethe
amount of private capital mobilized under the IRA alone. And not one penny of that
additional money comes from the Treasury; it all comes from private investors who are
wise enough to see that climatériendly technologiess not more fossil fuels are the
future and want to be part of it.

Although prospects for a national carbon price in the United States appear dim at present
someclimate activists see a path forward he first steps toward eventualarbon pricing here
may take the form of carbon tariffs, a controversiatoposal to tax foreign imports based on
their carbon content,even in the absence & domestic carbon priceDanny Richter, co
director of Pricing Carbon Initiativezalls such border> A J KL feLGDoAnerAtsk &
carbon prices Meanwhile, athe implementation date for the# 3 A K dpproaches, itmay
promote greater interest inJ.S. carbon pricing among major U.S. exporte@rbon pricing
may also continue to expandn states such as Washington and New York.

Whatever the political climatesound empirical findings are essentiainderpinnings ofsmart
climate activism and effectivgolicy. The professional literature on thenpact, efficacy, and
public support for carbon pricings enormous and constantly growingdt is alsaspread across
a bewildering variety of journals in the United States and abrgadsing a challengeven for
experts to follow. Since 291 havelocated and ead hundreds of scholarharticlesand
working papersto stay abreast othe latest findings.l have synthesizeé much of thishigh-
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/34142
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/34142
https://pricingcarbon.org/2024/11/fourth-generation-carbon-prices

quality researchin a series of whitepapers GJ ! AL AR=F KA thabekffokethe * G: : Q
impact of carbon pricing orgreenhouse gas emissiongansportation, innovation,and policy
formation (see below)

| have also reviewed and discussed this exggowing literature in a series of posts on CCL
member forumssince 2022Thisbook, revisedto incorporate the latest studies through 2024,
compilesedited versions ofibout fifty of my postsrelated tocarbonpricing in all its
ramifications. | hope that bydisseminating theseshort essaysnore widely,members of the
lay public and policy makers alike willetter appreciate theremarkable progress made by
social scientists and public policy scholars in understanding tingpact of carbon pricing, its
relation to other climate policiesand the challenges of winning public suppoffo facilitate
further study,| haveincluded selectedjournal or book references at the end of most posts
addition to the many othe sources identified through hyperlinks in the text

Source:

Bistline, John, Kimberly Clausing, Neil Mehrotra, Jim Stock, and Catherine Wolf@imate
Policy Reform Options in 202ANational Bureau of Economic Researttiorking Paper 32168

Biographical note

Jonathan Marshallvorks with! AL AR=F KA to prént& hational (&d gldpal)

policies to prevent further climate disruptiog &= K=J N=< 9 KEcdan@cs GJ ? 9 FAR
Research Coordinator and efmunded its Economics Policy NetworkRuring twoprevious

decadesas an awardwinning journalist, he spenteight years as Economics Editor of tisan

Francisco Chroniclédealsohasrelevantexperiencein industry as a communications director

at the largest U.S. power contractor and largest combined gas and electric utilityh&ke

published widely on carbon pricing in thBlew York Time8oston Globéwith climate

scientist James Hansn), San Jose Mercury Ney®easormagazine and other publications

Selected CCL whitepapers
Building Support for Carbon Pricing: A Research Guid€2024)

How Carbon Taxes Induce and Accelerate Clean Innovatio(2022)

How Carbon Taxes Reduce CO2 Emissions in Transportatiq2022)
The Case Against (Some) Carbon Tax Criti¢2021)

How Carbon Fee & Dividend Can Serve Economic & Environmental Justi¢2021)

= =A =4 =4 =4 =

Carbon Taxes Can Dbhe Job: International Evidence (2019)
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1. Why We Need Carbon Pricingvore than Ever)

Why We Still Need aNational Carbon Fee
September 202ZCCL blog)

The historic Inflation Reduction Act (IRA), whielill deliver more than$400 billion in climate
spending over a decade, is easily theost powerful climate policyever enacted in the United
States. Coming on top of significant climateslated provisions in the Infrastructure
Investment and Job#Actand the CHIPS and Science Act, America is finally taking the global
crisis seriously.

But most climate experts probably agree with CCL Executive Director Madeleine Para,
whosaidl a5=AJ= =92?2=J LG : MAD< GF LG<9QAK : A? KL:
EGJ=J] 9F< =N=F :=LL=JJ71] ; DAE9L= 9; LAGF AF L @=

The reason should be obvious. Although all this climate legislation mayU.S. greenhouse

gas emissions 40 perce®J =D9LAN= LG TPRfd :Q TRFrRJ] L@9LAK
commitment of a 50 percent reduction. If we want any hope of keeping global warming under

2°C, moreover, we (and other countries) will need to get all the way to net zero by 2050, a far

bigger lift.

Justspending more money to subsidize renewable energy, electric vehicles, and other clean
L=; @QFGDG? A=K OGFAL <G L@= BG: /] >GJ K=N=J9D J-=

1 Simple budget math works against us. As the size of the clean sector grows, the cost of
subsidies will grow in tandem, dwarfingventhe huge numbers seen to date. Finding
that money without major tax increases or ballooning the national debt will be a
mathematical impossibility.

1 The law of diminishing returns also works against us. Subsidized renewable energy
will indeed drive out more expensive fossil fuels, like Canadian tar sands and much
coal, but only up to a point. There are plenty of cheap oil and gas reserves still around.
More important, the huge installed base of fossil fuel infrastructure is a sunk cost
whose value can be written down to zero to stay competitive for years to come.

1 Costeffectiveness is also an issue: subsidies are often wasted on people who would
have bought electric vehicles or invested in wind farms even without them. Worse yet,
they can create political coalitions that demand subsidies in perpetuity, long after
they are economically justified.

%GAF? >GJ0O9J< O=ADD F==< F=0 9HHJGY9; @=KJ] 9: GN
pollution. A technologyneutral carbon fee would work with clean energy subsidies and
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regulationsto rapidly accelerate the phaseut of fossil fuel emissions. A carbon fee could

take effect quickly and cover most sectors of the economy in one fell swoop. Instead of

costing the government billions of dollars, it would raise revenue that can be usesiatiten

impacts on households, invest in green programs, or reduce the deficit. These are just a few

of the reasons why more than 3,6Q0S.economistsdeclared] a ; 9J: GF L9P G>>-=
cost=>>=; LAN= D=N=J LG J=<M; = ;9JJ: GF =EAKKAGFK

How subsidies could pave the way for carbon fees

Although Congress missed (by as little @se vote in the Senafgthe opportunity to include a

;' 9JJ: GF >== AF L@= J=; GF; ADA9LAGF H9; C9?=J11 L @=
for carbon pricing in the notoo-< AKL9FL >MLMJ=K 2@9L AK L@= DG?A;
from policy experts who argue that the Is¢ way to build public support for a carbon tax is
L@QIJGM? @ 4aHGDA; Q K=1 M=F; AF?An KL9JLAF? OAL@ L@

Ina2015article in the prestigious journaNature/l # FNAJGFE=FL9D " =>=FK= $
economist Gernot Wagnegraised carbon pricingbut deplored its limited adoption. He called
for well-conceived subsidies akin to those in the IRA to create the right political environment.

dThe current inadequacy of carbon pricing stems from a ca2®] A @-=. 3POlity@akers

are more likely to price carbon appropriately if it is cheaper to move onto a-oavbon path.

But reducing the cost of renewable energies requires investment, and thus a carbon price. In
our view, the best hope of ending this logjam rests wilining policies to drive down the cost

of renewable power sources even further and faster than in the past five ygaks

Two years laterin Nature EnergyWagner and twaolleaguesreviewed the successful history

of carbon pricing in the European Union and California amoservedL @9 L a HGDA; QE9 C=.
initially supplied benefitstoclearr F=J 7 Q ; GFKLALM=F; A=K : =>GJ= AE
2@=Q ; GF; DM<=< L@9L abGO=J EALA?9LAGF ; GKLK E
from energy consumers such as households and eneifg). = FKAN= E9FM>9; LMJ=Jk

Past subsidies for wind and solar energy and batterfes/eindeed created huge economies

of scale in production along with leaps in technology, putting these clean technologies in

reach of consumers with little or no financial sacrifice. The IRA promises to extend the

popular honeymoon with clean technologies. Attime when households are straining to

cope with soaring fossil fuel prices, Resources for the Futeggmatesthat retail costs of

electricity will decline aboutsix percentover the next decadegsaving electricity consumers

$209278 billions A@9 LAK 9: GML ETRPR 9 Q=9J H=J @GMK=@GDc<
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Carbon taxes magnify the effect of subsidies

The other good news is that a carbon tax woutthgnifyL @= =>>=; L G> L @=
accelerating shifts in consumer demand and business production methods to favorlow
carbon goods and services. We already have evidence of this proposition from several
forecastsrelatedta J = KA<=FL Build=BECK Betta® (BBB) BIIF 9 D

3KAF? #F=1J? @specie@n®deb theACGrRmAttke for a Responsible Federal
Governmentconcludedin 2022that the climate provisions of BBB would cut emissions 34
percent by 2030 relative to 2005, but the addition of a $40 carbon tax would slash emissions
9DD L@= 09Q LG fFf H=J; =FLJ EM;, @ ; DGK=J LG
applaudedthe fact that such a carbon tax would raise $1,550 billion in new revenue over 10
years, rather than adding to the national debt.

Reduction in Emissions in 2030 Relative to 2005

Business As Usual -20%
Build Back Better Climate Provisions -34%
$20/ton carbon tax (1 percent growth) -31%
$40/ton carbon tax (5 percent growth) -37%
Build Back Better + $20/ton carbon tax -40%
Build Back Better + $40/ton carbon tax -44%
U.S. Paris Agreement NDC -90% 1o -52%

Source: Energy Innovation

Source:Committee for a Responsible Federal Government
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https://citizensclimatelobby.org/blog/policy/new-report-how-to-cut-emissions-without-deepening-debt/
https://citizensclimatelobby.org/blog/policy/new-report-how-to-cut-emissions-without-deepening-debt/

Confirming this general story with a different model, Resources for the Futemrted in

2021that a rising carbon tax, reaching $50 per ton by 2030, would cut emissions more than 13
percentage points beyond the impacts of IR#pe subsidies for renewable energy, clean
vehicles and the like. Such cuts would readily meet the Paris target.

In the electric power sector, RFFojected that an alksubsidy approach would cut cumulative
emissions of CO2 by 3.8 billion metric tons of CO2 from 2BR2A modest carbon fee, on its
own, would cut cumulative emissions by 5.5 billion metric tons. The two together, however,
achieved cumulative eductions of 7.2 billion ton¥a big win for decarbonization.

%GAF? >GJ09J<J] ' GF?J=KK K@GMD ghse@=tisrdast je@= 0 @G< A
about what policies could take the United States closer to the +ztro goal line after the
enactment of clean energy subsidies:

3A carbon price, applied to key sectors or across the entire economy, has been seen as the
most efficient and straightforward way to tackle climate change. A carbon price can amplify
the impact of clean energy incentives included in our joint action sceinand sends a long
term signal for investors to shift towards a neero economyA

Or as the World Resources InstituieclaredD 9 K L W@ nekd dll méasurgseverything in
the [infrastructure bill], everything in the reconciliation packagand; 9J : GF HJA; AF?K¥ £
accept anything less than enough A

Sources:

%=J FGL 59 ?PEsSh knewdblesadxsguflcaréion pricifpdature, 525(September 3,
2015), 2729

(GF9K +=; CDAF?J] 2 @GE9 K PRdicy defuentifp tovdk %=JFGL 59
decarbonization/] Mature Energy2 (2017), 91822.

, A; @GD9 K (bsGAhalwsik an® BmsflonaProjections under Power Sector Proposals in
Reconciliatiof]A 0=KGMJ; =K > GJ {1500ctoBeMIOMI = ' KK M= JA=>

, A; @GD9 K ReiGIFlecriity Baleg uhdedthe Inflation Reduction Act of 2028
Resources for the Future Issue Brief, August 3, 2022.
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https://www.rff.org/publications/issue-briefs/emissions-projections-under-alternative-climate-policy-proposals/
https://media.rff.org/documents/IB_21-15_cTjoJFj.pdf
https://rhg.com/wp-content/uploads/2021/10/Rhodium-Group_Pathways-to-Paris-A-Policy-Assessment-of-the-2030-US-Climate-Target.pdf
https://www.wri.org/insights/why-carbon-pricing-benefits-reconciliation-bill-us
https://www.nature.com/news/polopoly_fs/1.18260%21/menu/main/topColumns/topLeftColumn/pdf/525027a.pdf?origin=ppub
https://www.nature.com/articles/s41560-017-0025-8
https://www.nature.com/articles/s41560-017-0025-8
https://media.rff.org/documents/IB_21-15_cTjoJFj.pdf
https://media.rff.org/documents/IB_21-15_cTjoJFj.pdf
https://www.rff.org/publications/issue-briefs/retail-electricity-rates-under-the-inflation-reduction-act-of-2022/

New Study Confirms Why We Still Need a Carbon Price
November 2022

If you have any doubts about why we still need carbon pricing to get the United States to the

net-zero finish line by 2050, check out@w study published ilNature Communications

2 AL D=< avide e@Gdiu@iBn@f CO2 and air quality impacts of electrification in the

3FAL=< 1L9L=KNJA AL ; GE: AF=K MFMKM9DDQ KGH@AKL
guality to demonstrate that a rising carbon fewould accelerate both clean generation and
OA<=KHJ=9< =D=; LJA>A; 9LAGF G> LJ9FKHGJL9LAGF
CQ9F< AEHJGN=0<06 9AJ | MO9DALQyA

The paper evaluates three alternate scenarios. One, which may have been rendered moot by

the Inflation Reduction Act (IRA), assumes slow adoption of electric vehicles and no growth in
MAD<AF? =D=; LJA>A; 9LAGF4H KhestrikeEme add@@dA? @ =D =;
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/27245
https://www.nature.com/articles/s41467-022-33902-9

reasonable postiRA baseline, assumes faster adoption of EVs and heat pumps but no carbon
price. A third assumes a national carbon price starting in 2025 at a little above $50/tCO2 and
growing 7% annually to reach $271/tCO2 by 2050.

2@= AEH9; L G> L@= 9<<=< ;9J: GF >== AK KLJACAF
natural gas is equipped with carbon capture and storage (CCS) or4sarnbusted with
hydrogen; nuclear remains in the mix; and solar and wind see much larger increég, A

With a carbon price, CO2 emissions plummet much faster. Without a carbon price, the goal of
net zero remains a distant aspiration.

The study also indicates that even currepolicies to accelerate electrification will greatly
AEHJGN= 9AJ | MODALQ OGRGF= 9F< >AF= H9JLA; MD9
HJA; AF? HGDA; QA 2@= AEH9; L G> ;9J: GF HJA; AF?
Midwestandeasttff 2=P9KA : Q TRrfJl AL 9<<K¥§

Source:

( G@F A K LERRETsrwide eval@abDow 6f C@2 and air quality impacts of
electrification in the United Statefl Mature Communicationsl3 (2022).

i6caqrt W PUEgqll nglll WagsWWf A ew9cl AYOLU
August 2023

Amajor assessment of the |FRdfelivered at a Brookings Institution conference this spring by
three leading energy economists gives the law high marks for accelerating new clean
technologies and lowering future greenhouse gas emissions. Those reductions will come at a
very high cost @ughly a trillion dollars), but still well below the social cost of the (fat it
avoids.

ML L@= HO9H=JJ] LALD=< a#; GFGEA; ' EHDA; 9LAGFK
0=<M; LAGF . LNA 9DKG J=EAF<K MK 0@Q 9 ; 9J: GF
achieve our cleareconomy goals without breaking the bank. It estimates thatcarbon tax
would have cost the U.S. economy only-seeenth ashe IRA willo achieveits projected
emissions reductions in the electric power sector by.2030

Here are a few apt quotes from the report:

T a0=D9LAN= LG 9 ;9J: GF L9PJ] KM: KA<A=K =F; GM
conservation. If household and industrial demand for electricity is sensitive to price, a
carbon tax would have aelatively large effect on electricity consumed and hence
emissions. By contrast, a subsidy poliéyy encouraging electricity consumptiog
would partially undo the switch from fossil to clean energy by raising overall electricity
. GFKMEHLAGF§gA
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https://www.nature.com/articles/s41467-022-33902-9
https://www.nature.com/articles/s41467-022-33902-9
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/31649
https://www.brookings.edu/wp-content/uploads/2023/03/BPEA_Spring2023_Bistline-et-al_unembargoedUpdated.pdf

1 a KAF?D= ; D=9F =F=J?727Q KM: KA<Q <G=K FGL J-=
power sources will vary depending on which unsubsidized energy resources they
displace. . . Under IRA, clean energy that displaces wanton energy such as
hydropower is subsidized at the same rate as clean energy that displaces the dirtiest
J=KGMJ; =Ky A

T a-L@=J HIGNAKAGFK G-sing @ enerdggpvbdu€ingags®,= L @=
irrespective of how much it is operated. . . Similarly, the electric vehicle tax credits
subsidize vehicle purchases without regard to how much they are driven. Electric
vehicles that are used as second cars and driven less will offset fewer emissions than
N=@A; D=K L@9L J=HD9:; = 9 @GMK=@GD<AK GFDQ

T a-N=J9DDJ] 9 K@GJL; GEAF? @GnddemaRfdsidge L9P ; J=<A
resources is that they are relatively inflexible as technology and market conditions
change. Carbon pricing enables households and businesses to select their preferred
approachesto lower emissions, which can help to reduce costs and account for other
welfare-relevant considerations that vary across individuals and firms. Carbon pricing
O9DKG ; 9F =F9: D= ; GGJ<AF9LAGF 9; JGKK K=; LGJ

T a-F= AEHGJL9FL <A>>=J=F; = AK L@9L HJA; AF?
implemented, could generate revenue for the government. These revenues could be
used to offset other distortionary taxes, address equity concerns, or be directed
toward other policy djectives. A subsidypased approach costs the government the
subsidy amounts and imposes the marginal cost of raising government funds on the
=: GFGEQHKA

1T a-F= 9J?ME=FL 9?29AFKL ;9J: GF L9P=K AK L@9L
households . . . So long as absolute energy consumption is increasing in household
income, a carbon tax distributed as lump sum dividend provides poor households
sufficient resouces to both maintain their pregax energy consumption and increase
non=F=J?Q ; GFKMEHLAGF§gA

ML @=J=AK L @arboB priQng advddate@niust Ree@varking hard to overcome
through education of the public and legislators:

1T a DL@GM?@ ; 9J: GF HJA; AF? 9HHJGY9; @=K ; 9F : =
strengths can create political liabilities by raising costs of energy. Many Americans
support government action to address climate change, but willingnesspay may be
low. In contrast, tax credits can lower energy prices and hide policy costs, which may
= GF= J=9KGF O@Q KM: KA<A=K L=F< LG HGDD

1
T
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John Bistline, et al.aEconomic Implications of the Climate Provisions of the Inflation
Reduction Acfl Brookings Papers on Economic Activity, BPEA Conference Drafts, March 2023.

How a National Carbon Price Would Supercharge the IRA

November 2023

Anew working papeAKKM=< : Q 0=KGMJ; =K >GJ L@= $MLMI= A
EG<=D L@= AEH9; L G> ;9J: GF HJA; AF? GHR LGH G>
deals only with the U.S. electricity sector, where the Biden administration set a goal of cutting
=EAKKAGFK XP&8 : Q ITPrr O9DKG CFGOF 9K &a&XPPrPRA®
greater impacts than the paper modelsy covering the entire economy

2@9FCK LG L@= '0 AK E9FQ AF; =FLAN=K >GJ ; D=9F
low carbon price of just $28 per ton in the electricity sector would achieve the 80x30 goal,

setting the stage for clean electrification of the broader economy.atamounts to ahuge

reduction of nearly 400 million metric tons of CO2 relative to the IRA alone by 2030.
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Thanks also to the impact of
IRA subsidies, retail
electricity prices would sink
3.4 percent below baseline
levels by 2030 even with
carbon pricingka win for
consumers and for the
political viability of climate
mitigation efforts. Of course,
that benefit comes at the
expense of many billions of
dollars in fiscal costs to the
federal government to pay
for all those subsidies.
Revenue from a modest addn carbon price, however, would bring tsecostsdown by $7
billion a year in 2030.

Figure 1. Electricity Sector Carbon Emissions

1800
1600
1400
1200
1000

800

Million metric tons

600
400
200

0

2020 2025 2030 2035

Baseline 80 percent below 2005 IRA°  ——IRA + cap

Achieving 80 percent emissions reductions in the power sector through an additional carbon
fee would nearly double the climate and air pollutierelated health benefits of the IRA, the
paper also finds. Those net benefits would jump from $118 billion t@&dillion.

2@=J=AK E
good news: the
IRA + carbon price
has a small but 20
welcome positive 200
financial impact
on the two
lowest-income
quintiles of 50
American
households, with
most of the
burden falllng on W Climate benefits Air-health benefits (PM, )

the highest. Resource cost = Net benefits

income quintile.

2@9LAK <M= AF KA?FA>A; 9FL E=9KMJ= LG L@= HJIGB
of which takes a bigger share of income from poorer households.

Figure 5. Net Social Costs and Benefits
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| fault Resources for the Future for having ¢ |pa + 80x30 cap
too narrow a political vision for the future

of carbon pricing in the United States, but

| welcome this new economic analysis. It 500

should help make the case for an efficient
economywide carbon price coupled with
a socially just castback dividend, as
embodied in the Energy Innovation Act.

1000

3B 2
0 -
87 29 = 107

-500

20225 per household

= -853
Source: -1000

+9Q9 " GE=K @w&djin=He ¢ 500
IRA to Achieve 80x30 in the US Electricity National 1 2 3 4 5
e _ L average
Sectoff]A 0=KGMJ; =K >GJ 9 Lowest Highest
Working Paper 2312, November 2023. quintile quintile

New Study Highlightdmpact of a PostIRA Carbon Tax
February 2024

New research confirms thahe most effective new climate policy for the United Statéand
the only one that will get us within reach of our Paris commitment to slash CO2 emissions in
half by 2030Kis a national carbon fee.

F=0 OGJCAF? H9H=J 9N9AD9: D= >JGECInh#&#@= , 9LAGF
Policy Reform Options in 200/pPA EG<=DK L@= AEH9; L G> N9JAGMK F
fiscal costs, and household energy expenditures.

The economists conclude that tougher EPA emissions rules would help cut CO2 output 49%
' Q I'PrfJl J=D9LAN= LG TRPPfry #PHO9F<AF? L@= '0 A
clean electricity standard would drive emissions down slightly faster.

But a modest carbon fee would slash emissions 62 percent by 2035, putting the United States
on a credible path to net zero emissions by 2050. It would also do so at much lower cost per
ton of CO2 than alternative policies, reflecting its efficient promatiof leastcost solutions. A
higher carbon fee, still well within the range already implemented by many other countries,
would drive emissions down 66%.

Last but not least, as should be obvious, carbon fees produce a huge boon for the Treasury,
especially relative to IRA expansion, which would balloon an already huge budget deficit.
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Taple S1: Summary of policy impacts across sensitivities.
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TABLE 2

Summary of impacts across climate policy scenarios

2035 economy CO,

Average abatement cost

2035 household energy

Scenario (decline from 2005) ($2023/t-Cc0O,) ($2023/yr)

Current law; proposed emissions rules 49% $43 $3,770

No new emissions rules 42% $69 $3,790

Repeal IRA; no new emissions rules 36% N/A $3,900

Expand IRA 51% $50 $3,730

Carbon fee 62% $25 $3,800

Clean electricity standard 52% $59 $3,730

Carbon fee; partial IRA repeal 57% $18 $3,930
Source: Bistline et al. 2024. HAMILTON
Note: Average abatement costs and household energy expenditures are shown in 2023 dollars and abatement EROJECT
costs are relative to scenario 3 ("Repeal IRA; no new emissions rules.”) BROOK] NGS

#: GFGEAKLK L=DD MK
OAL@ L @=AJ <J9E9LA;
ever see in the real world.

TABLE 3

aL@=J=AK FG KM; @ L@AF? 9K

AEHY9,;

L

GF

=EAKKAGFK 9F«<

Anticipated budgetary scores of proposed legislation to enact scenarios

Scenario

Estimate of budget score

Current law; proposed emissions rules
No new emissions rules

Repeal IRA; no new emissions rules
Expand IRA

Carbon fee

Clean electricity standard

Carbon fee; partial IRA repeal

N/A
N/A
$1,500
—$530
$590
—$230
$1,390

Source: Bistline et al. 2024,

Note: These estimates cover cumulative impacts across the 10-year budget window (in nominal dollars), as-

HAMILTON

PROJECT

suming a baseline of current law. In scenario seven (i.e, Carbon fee; partial IRA repeal), the total includes fiscal BROOKI NC)S
savings from a partial repeal of IRA. Negative numbers indicate an increase in the federal budget debt.

sources:

Bistline, John, Kimberly Clausing, Neil Mehrotra, Jim Stock, and Catherine Wolfram. 2024.

&Climate Policy Reform Options in 208 MBERWorking Paper 32168.

Climate tax policy reform options in 2025The Hamilton Project
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Central Banks Point to Carbon Pricing for Econonikelief

March 2023

Earlier this month, Treasury Secretary Janet Yellenhlighted the urgent needor major

>AF9F; A9D J=?MD9LGJK LG aMF<=JKL9F< 9F< EALA?
>AF9F; A9D KL9: ADALQKA K ; DAE9L= ; @9F?= AFL=F
temperatures can lead to declines in asset values that wboascade through the financial

system. And a delayed and disorderly transition to a fmdro economy can lead to shocks to

L@= >AF9F; A9D KQKL=E 9K O=DDgA

Yellen is in good company. Around the world, 116 central banks and supervisors have joined

the Network for Greening the Financial Syste®, %$16 LG KMHHGJL &AL @= <=N
climated and environmengrelated risk management in the financial sector and mobilizing
E9AFKLIJ=9E >AF9F; = LG KMHHGJL L®@= LJ9FKALAGF

Together with a wide range of academic researchers, NGFS published a detaited climate
scenariosD9 KL >9DD LG K@=< >MJL@=J DA?@L GF L @GK=
interested in climate impacts, forecasts, and even carbon pricing.

One sobering conclusion from its modeling is that if every country follows through on its
emissions commitments under the Paris Agreement, global temperatures will still increase
about 2.6C by 2050. On the economic front, global GDP would fall about 7% to 13%
depending on the model. In contrast, reaching neero emissions by 2050 would hold GDP
losses to 25%.

Most interesting it finds thata global average carbon price of about $200/ton of CO2 (in
constant 2010 dollars) reached over the next decade would help drive the world toward net
zero by 2050 and hold warming to about (& (a target the Intergovernmental Panel on
Climate Change says may soon be out of reach).

Getting global cooperation on such a high number is a huge stretch but far from impossible.
"LAK 9 DGL =Z=9KA=J L@9F <=9DAF? OAL@ L@= ; @9 GK
warming to continue with little abatement.

A2021 reportby NGFS provided useful carbon tax curves for@ &arming scenario. With
carbon prices well under $100/tofadmittedly, several times more than the current world
averagekthis warming goal looks far more achievahle

5@9L=N=J FME: =JK QGM HA; C/ll ALAK @9J< LG 9J7?2M=
coordinated transition will . . . be less costly than inaction or disorderly transition in the long

JMFA 9F< L@9L : MKAF=KK 9K MKAMN$ED AXEGADD KDEF< %' G
. GLLGE DAF=J1 9K O=AN= DGF ¥andcdarBod priingldskan L @9 L ; DA
AFN=KLE=FL AF GMJ =; GFGEQ 9F< GMJ >MLMJ=] FGL
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Why Getting U.S. Climate Policy Right Matters So Much for the World
July 2023

"> QGM 9KC E= 0@Q ' AN= <=NGL=< L@= HOKL K=N=1J
HIJA; AF? AF L@= 3FAL-=< 1L 9USgtdhhoAse gas énfisdidns. HJ AE9J
Instead, my hope is that U.S. leadership will rally tbstire world communityo adopt this

powerful, fair, and costeffective approach to global climate mitigation.

In arecent post | quoted the simple but often ignored observation of two prominent U.S.

=F=J?Q =; GFGEAKLK L@9L aL@= GFDQ %&% J=<M; LAG
They focused on the importance of programs that promote the spread cléazhnologies

>JGE JA; @ ; GMFLJA=K DAC= L@= 3FAL=< 1L9L=K LG
climate leaders to spread their successfpbliciesto the global community.

One of the most powerful steps in that directionistieMJ GH=9F 3 FAGFAK | 9J: GF
Adjustment MechanismBYy making preferential access to the huge EU market contingent on

countries adopting domestic carbon pricing, it has created enormous interest around the

OGJD< AF L@AK HGDA; Q KGDMLAGFK "F GL@=J HGKLK
pricing initiatives in countries as diverse aguguayand Thailand.

More good news on this front comes from a new paper publishetl@ture Climate Change

OAL @ L @=Gl&# BendfitA &f Deldternitional Diffusion of Carbon Pricing Poligies

2@= 9ML@GJK =PHD9AF L@9L &a" GE=KLA; ; DAE9L= HG
certain benefits of carbon pricing, and they can create incentives related to trade and

diplomacy that can nudge other countries to adopt the same or similar pas. This latter

process whereby adoption of a policy in one country increases the policy of adoption in other

: GMFLJA=K AK MKM9DDQ J=>=JJ=< LG 9K HGDA; Q <A

Going beyond traditional anecdotal studies, they conducted a systematic global study of the
<A>>MKAGF G> ;9J: GF HJA; AF? HGDA; A=K >JGE pxX
significant evidence showing that the adoption of carbon pricing inenountry can explain

L@= KM: K=1I M=FL 9<GHLAGF G> ; 9J: GF HJA; AF? AF

Thanks to this forcee MDL AHDA=J =>>=; L G> ;9J: GF HJA; AF? F
many countries, decreases in emissions as a result of diffusion could be larger than domestic
=EAKKAGF J=<M; LAGFKgA 2 @arinnovadvE st Rhbiduth 9 DD = DK
Groupon technology diffusion suggesting that the effects of clean tech subsidies in the

Inflation Reduction Act could eventually spill over into emissions reductions abroad that are

two to three times greater than those in the United States.

Although theNaturepaper focuses on carbon pricing, evidence suggests that the Biden
9<EAFAKLJ9LAGFAK : GD< ; DAE9L= AFALA9LAN=K AF
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9:JG9< 9K O=DDgy >L=J AFAAAGI@QDEovislohGhanKUWSAF? L @
trading partners are moving rapidly to follow the U.S. model:

1 In February, the European Commission and its member states began considering a
Green Deal Industrial Plan. As two analysts with the Center for Strategic and
International Studiescommented/] a ' > -tdin@mpad & th€ U.S. IRA in Europe is
to encourage greater investment and incentives for green technologies, then this will
only bring the world to cleaner energy and a more carboautral planet even
KGGF=JgA

T "F +9Q/ (9H9FAK H9J DASEERbsfokhdtiknKAzofinaice Ep f P
ahost of new decarbonization initiatives(Unlike the United States, however, Japan
intends to pay for the program eventually through a carbon pricing mechanism.)

1 Meanwhile in Asiaaccording toTimemagazindl a' F<A9 AK HMJKMAF? 9
HIJG?J9E LG : GDKL=J ALK GOF <GE=KLA; . D=9F

This spring an analyst at the distinguished Spanish thitslnk Real Instituto Elcano
addressedthe issue of policy diffusion as it pertains to U.S. climate leadership:

In climate diplomacy, credibility and legitimacy are key. It is difficult to convince others

to lower their emissions faster and get to net zero earlier when one is unable to showcase
a roadmap on how to get there. While climate change has been a top gorgolicy

priority for the Biden Administration, a lack of concrete domestic action and continued
shortfall in its international climate finance disbursement have limited US climate
diplomacy clout in global forums. . . . The IRA partially changes thajivies the US much
needed credibility in its efforts to encourage others to raise their ambition, makes the US
a stronger partner for the EU in global climate negotiations and, if the law lives up to its
potential, can have positive spHbver effects folindustrial decarbonization around the

world and canhelp put pressure on China, the top global emitter, to step up its game.

His last point highlights what is perhaps the most important message of Neturestudy.
Many U.S. climate skeptics disparage policies to reduce emissions at home because they
insist countries like China and India will just keep in pouring carbon dioxide into the
atmosphereXan issue thatooms large in discussions of U.S. foreign polittyappears

instead that most countrie3keven China and Indiseek to follow international norms. Good
policies, in short, beget good policies. Strengtheningernational cooperation to reinforce
that virtuous cycle should remain a central goal of U.S. climate policy.

Source:

+9FM=D * AF K =GHoBat &=reiis ofthe in@Dagidhal diffusion of carbon pricing
policies/1 Rature Climate Changd 3(2023), 67%584.
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Subsidies or Taxes: The Great Climate Policy Debate
September 2022

Following passage of the Inflation Reduction Act, reporters and pundits remarked on a
seemingly powerful irony. In thevords of economist and New York Times columnist Paul

Krugmanl 9 a@M?= 9JJ9Q G> =; GFGEAKLK 9?2J==< L@9L
>GJE G> 9 ;9J: GF L9PA : ML L@= 'O AFKL=9< als=s
promote clean energy, . . . incentives to buy electric vehicles and make homeag ®ieergy

=>>A; A=FLKA

' - 9DD L@AK AJGFQ GFDQ 4K==EAF?DQA HGO=J>MD
legislators dismissed the advice of economists. Indeed, none other tHangman himself

oncedeclared] &' AE CAF< G> KA; C G> : =pmfhlogywhi K9 F<J 9/,
was doomed to be always right and always ignored.

Perhaps the bigger irony is that hardly any

journalists have taken the time to explain why

economists overwhelmingly agrethat

;' 9J: GF >==KJI FGL KM:  EGKL
cost-effective lever to reduce carbon
emissions at the scale and speed that is
F=; =KK9J QKA %GAF? >G
that proposition will be critical if the United
States and other nations hope to medheir
Paris commitments by 2030 and ultimately
reach netzero emissions.

TobesureL @= AF=>>A: A=F: Q G> E9FQ KM: KA<A=K <G=KF/
O= ; 9FAL EMKL=J H G poldiedikex@bor et iddBidies mayGtll be: = L L = J

much betterthan nahing9 L 9 DDk #; GFGEAKLK @9N= 9-béstJE >GJ
HGDA; A=KKA *AC= 9 : AJ< AF L@= @9F</ L@=QADD <

Subsidies mayevenbe optimal in some cases. When private markets underproduce social
benefits, many economists call for subsidies to encourage more of them, such as R&D-or pre
K education. The challenge is to avoid subsidizing special interests that simply claim to
benefit the public.

But when private behavior creates social costs, such as the public health costs of tobacco
addiction, most economists support imposing a tax to discourage that harm. Sometimes a
stick is the most appropriate tool.

Greenhouse gas pollutiofalls squarely in the second category. Directly taxing the source of
the problem, primarily fossil fuels, leverages the full power of market incentives to discourage
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them. Subsidies aimed at the same goal, on the other hand, almost always involve
compromises:

f 1M: KA<A=K <GFAL <AJ=;LDQ L9J?=L L@= J=9D H
the cost of all energy, encouraging efficiency and conservation even as it also
encourages the substitution of carboffree energy for fossil fuels. Subsidizing wind
and solar, on the other hand, lowers the cost of all energy, discouraging efficiency and
s GFK=JN9LAGFK ! GFKME=JK OADD : MQ LGG EM; @
as much as they would with a tax.

f 1M: KA<A=K MKM9DDQ 9J=FAL >AF=DQ LMF=<gK $GJ
N=@A; D=K <GFAL <AK; JAEAF9L= :SenedGitheF L @=E
heavier EV models today require twice as much energy as more efficient models to
cover the same distance, yet they get the same subsidy. Given how much fossil power
J=E9AFK GF L@= ?JA<J] L@ILAK AF=yimA; A=FLg
proportion to the amount of damage caused by fossil fuels.

1 Subsidies can be wasted when regulatory policies accomplish the same task. In the
short run, for example, EV subsidies may simply help automakers achieve
requirements set by federal fuel economy standardsithout reducing overall fleet
emissiony ! 9J: GF OGJ >M=D6 L9P=K E9Q 9DKG GN=1
the public any money.

1 Without careful calibration, subsidies ofteand up putting public tax money into the
pockets of more affluent households, which can afford to install solar panels and EV
charging outlets in their homes. Two University of California economistsermined
that the top fifth of households by income received 90% of federal tax credits for EVs
in the years 20022012. In contrast, carbon fee and dividend policies are highly
dAHJG?J=KKAN=A AF L@=AJ =; GFGEA; AEH9; LK 02
on many of the subsidies in the IRA.)

1 Finally, subsidies too often end up aiding people who would have done the right thing
without financial encouragementResearch shows thaat leasttwo out of every three
people who received federal tax credits for buying an EV several years ago would have
bought such vehicles anyway. In many cases, taxpayers speore than the price of a
new car for evenadditional EV sold.

ThislastHJ G: D=E AK KGE=LAE=K CFGOF 9K L@= a9<<ALAC
the subject of intense researcéince afamous 1992 studby two MIT energy economists

estimated the social benefits of energy efficiency subsidies. The authors cited utility surveys
suggesting that up to half of claimed benefits of their efficiency programs were achieved by

customers who planned to make the investments anyway and became free ridarthose

programs.
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The authors explained:

A similar problem arises whenever economic agents are to be paid an incentive to do what

they might have otherwise done anyway. This problem is inherent, e.g., in proposals that

emitters of CQbe allowed to offset those emissions (if they are regulated in the future) by
reforestation projects. The cheapest source of reforestation, from the polluter's point of

view, will be from timber companies that would have planted the trees anyway. An otffse
KQKL=E OADD L@MK F==< KGE=MEA; @B FAKE=PFPIGID<IAK
| >J== JA<=JKA 1AEAD9JDQJ] -HadestedGishddstocke G J =< M; =
sometimes include the idea of paying incentives to boat owners to retire from the

business. Such incentives will clearly be most attractivethe marginal producers, i.e.,

those that would have stopped producing anyway.

Since then, a host of studies have highlighted the problem. A few examples:

1 AZ2016 studyof a Maryland program to subsidize installation of heat pumps found
AH=JN9KAN=A =NA<=F; = G> >J== JA<AF?K +GJ-=
advantage of subsidies to replace or upgrade appliances they already deemed
AAF9 <=1 M9 L =gA eybBugh Gdee=efficiedt Kut ligder he@ pumps,
leading to no net reduction in electricity use.

1 AZ2014 studyof federally funded subsidies for efficient refrigerators, clothes washers,
and dishwashers found virtually zero effect on average energy use. Up to 12 times as
many free riders took advantage of the rebates as people who were actually induced
to buy moreefficient models. The cosbf energysaved ranged up to $1.50er
kilowatt-hour, more than ten times the residential rate for electricity.

1 A study ofincentives for energy efficient heating systerirs Europe uncovered so
many free riders that the net cost per metric ton of CO2 reduced by the program often
= P; = =< = < ykfdR &bove thd_cbst of any reasonable carbon tax.

1 Better results were found in 4016 studyof a Canadian tax credit program to upgrade
home furnaces. Although half the subsidies went to people who would have upgraded
anyway, the modest size of the credits kept the cost of the program to between $70
and $110/t CQ a much more reasonable figure.

1 And as a reminder that research findings often van2@L8 studyof an Irish building
efficiency program found that only 7% of subsidy recipients were free riders0AlL
study of a similar program in Norway calculated a freiling rate of just 10%, but also
found that most of the subsidies went to higincome households.

If you want to learn more about tax and subsidy policies, check out thistechnical 2009
article by Gilbert Metcalf, a distinguished economist at Tufts Universiybitmore
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Development.

Sources:
%A D: =J L Tax policiedf@acwitarkEn energy] YoxEU, June 27, 2009.

Ronald SteenblikA Subsidy PrimeGeneva: International Institute for Sustainable
Development,n.d.
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IMFReport Backs Carbon Pricing Over Subsidiasd Regulations
October 2023

With so much attention being paid to implementing the Inflation Reduction Act and
9<<J=KKAF? G: KL9; D=K LG ALK KM; ; =KK ODAC= H=1J
discussion of what should come next for U.S. climate policy. A new report from the

International Monetary Fund provides strong guidand@nd support for ongoing efforts to

enact carbon feeand-cashbackpolicies at the national level
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9: LAGF AK 9F MJ?=FL 2?DG: 9D AEH=J9LAN=/TA AL <
clear, and concerted mix of policy effortsonth H9JL G> 2?2 GN=JFE=FLKgA

But what should that mix consist of? Of great relevance to U.S. policy makers, the report
declares thatmore IRA QH= 2 J == KM: KA<A=K OGFAL 9; @A=N=

a0=DQAF? EGKiibdz€ pdlidies 16 bchidve thefn@ero-emissions goal will lead
to fast-rising debt beyond the currently projected rising path, exacerbating risks to fiscal
KMKL9AF9: ADALQ/JA AL O9JFKHy

+GJ=GN=JJ] AL G: K=JN=KJ] aKM: KA<A=K HJGEGL= GFD

subsidies for wind and solar generation only favor their use; they do not encourage a broad
shift toward sources of lespolluting energy, such as from coal to gastorother
J=F=09: D=KgA

1AEAD9JDQN] LIJ9<ALAGF9D J=?MD9LAGFK aHJGEGL-=

G

aJ=1l MAJ=E=FLK =?29J<AF? K@9J=K G> =D=; LJA; N =

more efficient internal combustion engine vehicles. Regulations are alstikely to generate
fiscal revenue and can be costly for firms to comply with, particularly small and medium
KAR=< =FL=JHJAK=KgA

"FKL=9</] L@= J=HGJL ; @Q9EHAGFK ; 9J: GF HJA; AF?
because it steers private sector investment throughout the entire economy toward cleaner
and more efficient uses of energy.

Figure 1.2. The Green Transition Brings Close Interactions among Fiscal Policies, Climate, and Macroeconomy
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Source: IMF staff compilations.
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raise substantial revenue, which can be used to finance other mitigation insteums and

achieve broader economic and distributional objectives and thereby gain public support.

Carbon taxes are relatively easy to administer and can be integrated into existing procedures
>GJ ;, GDD=; LAGF G> >M=D L9P=K 9F< =PL=F<=< LG

L
J

To achieve net zero emissions by 2050, advanced economies like the United States will need
carbon prices that rise to about $235 per ton by riéntury, a level fully compatible with the
Energy Innovation Act.

The IMF report is too sophisticated to offer just another textbook defense of carbon pricing,
however. Despite growing application of carbon pricing abroad, it remains a politically
challenging policy. As a result, both carbon pricing coverage and strirgyeremain far too
weak globally to put the world on a trajectory to net zero by 2050.

Moreover, relying only on carbon pricing to squeeze emissions would miss emissions from
some sectors, potentially cause some economic dislocations, and run the risk of political
backlash (particularly in the absence of cadlack programs to mitigate the fiancial impact
on households).

2@= '+$ L=9E L@MK ; GF; DM<=K L@9L a; 9J: GF HJA;
=EAKKAGFKKA 'L EMKL := 9;; GEH9FA=< OAL@ &9 ;9
address distributional concerns and cosiFfD ANAF? AEH9; LKgA

These other policies include two built into the Energy Innovation Act: césitk programs to
mitigate the financial impact on households and border carbon adjustments to mitigate the
competitive impacts on energyntensive industries exposed to internaticad trade.

Other familiar policies include carefully targeted public investments in key infrastructure
undersupplied by the market (like higlvoltage transmission lines to access renewable

energy) and support for cleatech research and development. To avoid needlessstly

O9KL=/1 G> ; GMJK=J] KM: KA<A=K 9F< L9P AF; =FLAN-=
presented in budgets under a strong governance framework, and complemented with carbon

HIJA;, AF?y8A 2@= DO9LL=J AK =KH=; /¢ddbep payEoboHGJI L 9 FL
subsidies and prevent fiscal deficits from ballooning.

Finally, advanced economies will need to provide financial support to lovilecome
countries if they expect the rest of the world to follow their lead in mitigating greenhouse gas
emissions.

Source:

IMF Climate Crossroads: Fiscal Policies in a Warming Wockdber 2023.
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Is Joe Manchin Right to Question EV Subsidtes
June 2022

Until a few weeks ago, | never would hataken seriouslyl =F9 L GJ +9F; @QAFAK G: B
extending federal tax credits for purchases of new electric vehicles. Now, having reviewed a
host of economic studies, | think his views at least meeal consideration

Since 2009 the federal government has providedions of dollarsin tax credits to jumpstart

the EV industry and curb auto and truck pollution. House Democrats recently proposed
increasing the maximum credit from $7,500 to $12,500 as one of many climate provisions in
the reconciliation bill. But Manchin, the swing vetin the Senate, shut them down.

dThere's a waiting list for EVs right now with the fuel price afl$ie West Virgira Democrat
huffedin April. 8BBut they still want us to throw [a] $5,000 or $7,000 or $12,000 credit to buy
electric vehicles. It makes no sense to me whatsoever. When we can't produce enough
product for the people that want it and we're still going to pay them to tak¥it's absolutely
ludicrous in my mindy, A

Before you dismiss his point, consider what Senator Sheldon Whitehauseceded; a K

KGE=: G<Q K9A<J] 5@=F L@=J=AK 9 DAF= GML L@= <G
LG : = KM: KA<ARAF? A; = ;J=9Ey 2@=Q ; 9FAL E9C=
really doing a very, very good job of solving the uptake prolE ¥ A

Still, the current supply shortagiand high gas prices that have supercharged demand for
EVSKE9Q FGL D9KLK '> KG/ K@GMD<FAL O= HML AF HD
our Paris climate commitments?

Maybe, but first we should consider some powerful cautionary evidence raised by a host of
studies that lay bare the inefficiency of untargeted EV subsidies. Among other problems,

subsidies are wasted because most buyers would have bought EVs anyway; sefsid

discourage purchases of fuadfficient cars more than gaguzzlers; and EVs mostly displace

" 9JK L@I9L <GFAL ?=L <JAN=F EM; @ AF L@= >AJKL

*=LAK L9C= L@=K= GF= 9L 9 LAE=~n

1. The whole point of EV tax credits is to drive new sales, not to put money into the pockets of
people who would have bought them anyway. Study after study, however, shows that the
credits have motivated well under half of EV sales. A 2016 study foundctiedlits increased

sales of the Tesla Model S by a mere 14 perdéneaning that taxpayers doled out seven tax
credits at a cost of $53,000 for every additional Tesla sold. Accordirgdomprehensive

literature survey in the Annual Review of Resource Econofhiesipirical evidence suggests

that roughly two out of every three PEYfslug-in electric vehiclespurchased would have

been purchased regardless tie federal tax credit. . .This translates into poor cost
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/24551
https://www.annualreviews.org/content/journals/10.1146/annurev-resource-111820-022834
https://www.annualreviews.org/content/journals/10.1146/annurev-resource-111820-022834

effectiveness, with the cost per additional PEV at $30 885,000, greater than the purchase
price of some PEV model&Newer researclsuggests that estimate may in fact be low.

Even in regions with relatively
clean electric generation, such
lavish subsidies cost many
hundreds of dollars per ton of CO2
avoided. In areas of dirtier
generation, like the Midwest and
Southeast, EV subsidies get even
less bang for the buck. Similar
cogts of hundreds of dollars per ton
afflict EV subsidy programs in
CanadaNorway, and Sweden A lot
of low-hanging emissions could be
picked for less money. Source
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2. The picture gets even worse when we examine what kind of vehicles EV buyers might

otherwise have purchasedin other words, how many emissions do EVs really avoid? The bad

news is that comparing emissions attributable to EVs to the emissions ofatverage

combustion vehicle overstates the real environmental benefits of EVs by 39 percent,

according to a 2021 studin the Journal of Environmental Economics and Management2 @9 L A K
because EV buyers have a history of buying relatively-gfétient carsarather than gas

guzzlerdlA L @= 9MIF@GRAKHBGILHFL ; 9N=9Lnp L@=AJ <9L9 <
shift toward larger EVs, which may attract more traditional buyers of SUVs and trucks, like the

Ford F150.

3.EV buyers also tend to drive much less than avep#as little as half as much as people in
gaspowered cars. Kristin Eberhard at the Niskanan Center complainsriacant studythat

a kectric vehicle subsidies are going to the wrong drivers, and we're paying for it in carbon

and cashy A 9 K20 re@@oRby the nonprofit Coltura, Eberhard notes that buyers of

EVs typically to live in urban areas and burn only a tenth as much gasoline as the 10 percent

G> aAaBMHEHIKXKA O@G LGGD 9JGMF< L@= ; GMFLJQKA<= AF
third of all gasoline sold. Finding a wdg motivate SuperUsers to buy EVEfor example,

conditioning subsidies on how much a person usually spends on gasokoeuld reduce
?J==F@GMK= ?29K =Z=EAKKAGFK 9F< 9AJ HGDDMLAGF 9L

alf we want to achieve a 50 percent reduction in climate pollution from cars and ldity

trucks by 2030 wholly by switching out gdmirners for electric vehicledy # : =J @9%de< F GL = |
could get there with just 100 million electric vehicles, if those all go into the hands of Super

Users. But suppose Supdysers are last in line to get EVs. In that case we will need to
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https://www.imf.org/en/Publications/WP/Issues/2021/06/08/Electric-Vehicles-Tax-incentives-and-Emissions-Evidence-from-Norway-460658
https://www.nber.org/system/files/working_papers/w29913/w29913.pdf
https://www.rawpixel.com/image/6080556/electric-car
https://www.sciencedirect.com/science/article/abs/pii/S0095069621000152
https://energyathaas.wordpress.com/2021/02/16/electric-vehicle-owners-drive-less-than-we-thought/
https://www.niskanencenter.org/electric-vehicle-subsidies-are-going-to-the-wrong-drivers-and-were-paying-for-it-in-carbon-and-cash/
https://static1.squarespace.com/static/5888d6bad2b857a30238e864/t/60ff036e15db6a1139195020/1627325296710/Coltura+Gasoline+Superusers+Report+July+2021.pdf

effectively replace the entire U.S. fleet by 2080olling out nearly 250 million vehicles in
eight years, a Herculean feat given thi@wer than 500,00&Vs were sold in the U.S. in 2@2A

Sources:

29 E9J9 1mMs=RinGHeRtricd/ehicle Policy Effectiveness and Edliinnual Review
of Resource Economjasol. 14:66%588 (October 2022)

( GK @M 9 BatadchdEHuitdand Effectiveness for Electric Vehicle Subsijids 0 = KGMJ ; = K
for the Future working paper, January 2022.

Anders Andersomnd Harrison Hond] Welfare Implications of Electric Bike Subsidies:
Evidence from Swedefy A, WorkiAg Paper 2991December 2022.

(A9 FO=A 6VAEDMEs anlEle®iD¥eRicledReplgcdournal of Environmental
Economics and Management 107 (May 2021).

New Studies Point to Carbon Tax Benefits in Transportation
January 2023

One of the best pieces of climate news2022was soaring demand for electric vehicles.
Theirshare of new U.S. vehicle sallast year nearly doubled to 5.8%. sales of
battery electric vehicles soared 73%, making up almost 19% of all new vehicle 3aledd
championNorwayachieved a market share for EVs of more than 79%.

Plenty ofstudiesshowthat EVs produce fewegmissions of greenhouse gases and local air
pollution than traditional gaspowered cars and trucksBut many of them take potentially
misleading shortcuts, according to new papers by economists with the University of
California at Davis and Resources for the Future.

One of the most important conclusions of these careful new studietha not all policies to
promote EV sales are created equal. The best ones encourage EVs in the process

of discouragingthe sale of gagyuzzling cars. That's one reason why a steadily rising carbon
price on fossil fuels remains such an important climate policy tool.

One of the many subtle and difficult questions a serious EV policy analyst must answer

iswhat kind of cars would be purchaséd> ? GN=JFE=FL HJG?J9EK <GFAL
electric. If EV buyers tend to be especially socially conscious and would otherwise buy

traditional cars with much higher fuel efficiency than the fleet average, as @gfél

study found, the emissions benefits of EV sales may be greatly overestimated.

In the|atest issueof the Journal of the Association of Environmental and Resource Econpmists
Erich Muehlegger and David Rapson at UC Davis make clever use of data from California to
show that, in the period 20187, buyers of subsidized EVs would otherwise have bought cars
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https://finance.yahoo.com/news/china-2022-auto-sales-rise-141802723.html
https://electrek.co/2023/01/02/norway-hits-record-ev-share-in-2022/
https://publications.anl.gov/anlpubs/2022/11/178584.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0095069621000152
https://www.sciencedirect.com/science/article/abs/pii/S0095069621000152
https://www.journals.uchicago.edu/doi/abs/10.1086/721374

with an average fuel economy of 35 miles per gallon, compared to the overall state average of
22 mpg.

2@=A) <AK9HHGAFLAF? ; GF; DMKAGF AK L@9L aL@= 9
>JGE #4K LG<9Q AK L@MK KM: KL9FLA9DDQ KE9DD=1J
fuel economy as a baseline standard. Indeed, failing to account for thet could overstate

the savings in CO2 emissions by 50%.

Graphic:Wall Street Journal

Electric vehicle share of total new vehicles 2@= LIJML@ AKFAL | MAL= 9K
soldinthe US. +M=@Db=??2=J 9F< 09HKGF ; G

electric vehicles become a larger share of

the vehicle fleet, we would expect . . . the

fuel economy of the marginal replacement

vehicle to move closer to the fleet

9 N = J G¥en ghdt the share of new car

and light truck sales represented by zero

emission vehicles has growim

Californiafrom 4% in 2017 to nearly 19% in
rRIT ] 9F< L@9L L@= KLO9L-=
; GFLAFM=K LG ?=L ; D=9F=1J
sales are having a bigger emissions impact

than ever.

6%

Equally important is a briebbservation

L@= 9ML@GJK E9C= AF ; GF;
2018 19 20 21 27 wishing to maximize environmental

benefits of EV adoption, these insights

highlight why it might be desirable to pair

electric vehicle subsidies with policies to discourage the ownership or encourage the
retirement of particularly fuelAF=>>A; A=FL ©; GE: MKLAGF ; 9JKe /1A 1
carbon price . . . would make it more expensive to operate fingfficient ve@A ; D=Kg A - J L C
it another way, with a higher price on fuel, owners of gas garziwould be much more likely

to join their ecoconscious neighbors to check out EVs in auto showrooms.

Source: Motor Intelligence

Anew paperon the environmental and health benefits of EVs, released earlier this month by
Resources for the Future, points to similar conclusions. The RFF authors attempt an equally
meticulous but fartherreaching analysis, estimating the dollar benefits of variopsblic

policy alternatives for encouraging EV sales. The alternatives include accelerating the drop in
battery costs, extending purchase subsidies for new EVs, mandating sales requirements for
zero emissions vehicles (ZEVs), and higher gas prices.
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Climate benefit (2020$/vehicle) Health benefit (2020$/vehicle)

Scenario Electric Plug-in hybrid  Electric Plug-in hybrid
Low battery cost 3,080 1,800 835 488

Extended subsidy 3,810 2,230 687 402

ZEV 13,500 7890 1,840 1,080

High gas prices 34,400 20100 3,270 1,910
Combined 16,100 9,390 1,660 969

Average lifetime climate and health benefits, per vehicle. The table reports the net present value of environmental benefits of additional electric
vehicles purchased in 2022, if each respective scenario had been in effect by 2022.

Source:Environmental Benefits of Pluén Vehicles Depend on Public Policy and Market
Forces (rff.org)

As you can see from the chart, higher gasoline prices produce the greatest benefits per EV,
followed by higher sales requirements for ZEVs.

Their finding relates directly to the point made by the UC Davis economists about the
importance of determining what cars people would have purchased otherwise.

In the low battery cost and extended subsidy scenarios, the consumers who buy EVs switch

from relatively fuetefficientgasHGO=J =< ; 9JKg a' F ; GFLJ9KLNA L @-
gasoline prices and ZEV standards cause substitution from less efficiesblgge vehicles to

O#4Kel]l 9F< L@= =EAKKAGFK J=<M; LAGFK 9J= ?2J=9L
subsidy programs, ZEV standards and higher gas prices actively penalize the sale and use of

gas guzzlers.

Sources:

( GK@M9 * AVR&E Arecthe COniatig, JAIr Follution, and Health Benefits of Electric
VehiclesA 0=KGMJ; =K >GJ L@= $MLMIJ= OGJCAF? H9H=IN

( 9 F O= AWI&GiAdBe? #h el@ctric vehicle replacAJournal of Environmental Economics
and Management107 (May 2021).

#IJA; @ + M=@D=7?? =] Codeing FsONtAs<of E=8trd KaBIEIdIEmdsions
Abatement: Implications for Climate Polidy#ournal of the Association of Environmental and
Resource Economist$0:1(March 2024).
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https://www.journals.uchicago.edu/doi/abs/10.1086/721374
https://www.journals.uchicago.edu/doi/abs/10.1086/721374

Are EV Subsidies Worth the Cost?
October 2024

Most climate activists, myself included, were thrilled by passage of the Inflation Reduction Act
(IRA), the most sweeping piece of climate and clean energy legislation in U.S. history. At a
projected cost of roughly a trillion dollars, give or take a fewridred billion, the IRA should
significantly (if still inadequately) ratchet down U.S. greenhouse gas emissions.

But models of future impacts always need to be tested and refined by empirical studies of
actual results, in economics as well as climate science. One of the first major assessments of
the reakworld impact of IRA tax credits on electric vehicles offersced resultskand clear
messages for how such credits could be made more effective in the future.

Five U.S. economists affiliated with the National Bureau of Economic Research (NBER) issued

9 OGJCAF? H9H=J =9J@A=)>>—=@AKK EGF lLa@ MAL DF=<J Aa 9 F
the Inflation Reduction Ac§ A ' GFLJ9JQ LG L@= LALD=/] L@= H9H=
issues than trade effects. It provides credible estimates for the effect of subsidies on vehicle
purchases and climate effects by evaluating prices and sales as eligibility rules changeelru

the IRA.

The first piece of good newkwhich economistshavenot taken for grantedwas that

subsidies primarily lowered costs to consumers rather than giving automakers an excuse to
raise prices. As intended, this buyer incentive stimulated an increase in sales of about 90,000
EVs per year, mostly at the expense of sales of gasoline vehicles.

S3F>GJLMF9L=DQ/1 L @=three-Murtd®@ithe IRA EWH®Bdils Went9o GML a
taxpayers who would have boughtan EVanywy. ' F =>>=; LJ] L@=F/1 L9PH9C
$32,000 (four credits of $7,500) for each additional EV sold. That figure aligns well with
estimatesIcitedim* K ( G= +9F; @AF OA?@L LG / M=KLAGF #14

Is such a big subsidy worth it? To help decide that question, the authors gauged the climate

. =F=>ALK G> DGO=J #4 =EAKKAGFK :9K=< GF 9 ?2=F
' 9J: GFA 9L ETrfp H=J LGF G> ! - I itareHht dfeABF KK . 9J
risks of vehicle accidents from heavy EVs and the loss of gasoline tax revenues. On average,

L @= Q ; Gthe aleMge=E£Y] geaerates $16,000 and the average gasoline vehicle generates
$19,000 in lifetime social costs. 2 @9 L A Karroer gaMtha@| Would have assumed, had

| not previouslyreported research on theocial costof oversized EVs

Although many smaller EVs are climate champions, bigger ones like the FA&sDR ightning

or the Hummer EV that President Biden touted in January 2@€sually impose greater social

; GKLK L @9 F E 9 FBQ@itcling Kot @& Rrius-gasolthel vighicle &b a Cybertruck, for

example, increases climate pollutioR A L @= 9 ML @GJ K Hiftekentigting @= Q ; GF ;
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https://www.washingtonpost.com/climate-environment/2023/01/31/hummer-ev-biden-emissions/

subsidies across E¥&to favor lighter vehicle3acould have substantially increased policy
benefits A

2@= 9ML@GJIJK <GFAL 9<<J=KK 9FGL@=J C=Q AKKM=g
Anotherpaper issued this montloy University of California economists Severin Borenstein

and Lucas Davis, using information from tax returns, calculates that since 2006 the top fifth of
households by income have received more than 80% of tax credits for EV. This is a particularly
stitkAF? =P9EHD= G> L @= &Rakihymdr€yfrod GiddkifcordeGG< A => >:
taxpayers to subsidize the rich.

None of these findings make the IRA bad law, but they certainly suggest it could be improved.

More targeted subsidies (for lighter vehicles and lowiacome households) would help, but
L@=J=AK 9 :=LL=J 9F< >9J ; @=9 Hcodomi§iT&Hherin& HJI GEG
Wolframtold a New York Times reportafter reviewing the main NBER paper discussed

above.

as$J9FCDQN L@QAFC AL @A? @DA? @Lbase®@lbieslth@= <A>>A
9J=FAL >9; =< A> QGM @9N= KGE=L@AF? DAC= 9 ;91

Sources:

Hunt Alcott, et al. AThe Effects ofBuy America Electric Vehicles and the Inflation
Reduction Acfl A &®e@yKlinstitute WP 35QRlovember 2024.

1=N=JAF GJ = F KL =ThéDistributional Bffect Kf U.S 9T BkACledits far Heat
Pumps, Solar Panels, and Electric Vehidle8 & 9 9 K # F WP 248ROttdbdé¢ POR4. ML =
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How the Environmental and Safety Costs of Gas- and Electric-
Powered Cars Stack Up

Measuring the cost to society of carbon emissions from driving and manufacturing, local
air pollutants and the danger of crashes, a new economic analysis finds that some gas-
powered vehicles are less damaging than electric and hybrid vehicles.

The five least and most costly zas- and clcctric-powerad vehicles
$10,000 20,000 30,000
Mitsubishi Mirage
Toyota Prius hybrid
Kia Niro hybrid
Nissan Versa
Nissan Kicks

Infiniti QX80
Nissan Armada
Ford F-250
Ram 2500

Jeep Grand Wagoneer

Mini Cooper EV

Hyundai Kona EV

Prius Prime (plug-in hybrid)

Kia Niro (plug-in hybrid)

Tesla Model 3

Average plug-in hybrid or electric vehicle

Averages are weighted by the number of each model registered within each powertrain category.
Total costs subtract fiscal benefits from gas taxes and electricity bills. - Source: Hunt Allcott,
Stanford; Joseph Shapiro, U.C. Berkeley; Reigner Kane and Max Maydanchik, University of Chicago;
and Felix Tintelnot, Duke University - By The New York Times

Chart:New York Times

For a more thorough discussion of the superiority of carbon pricing over EV subsidies, see my
1 *  O@A LHow O@akhendl fixesdReduce CO2 Emissions in Transport#&ion
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Memo to Biden: Support EVs with a Carbon Fee and Dividend
June 2022

To: President Biden
From: CCL Board of Economic Advisers
Re: How to promote EVs (and decarbonize transportation)

7GMAN= K=L 9 OGJL@Q F9LAGF9D ?2G9D G> =FKMJAF?
have zero tailpipe emissions. The bipartisan infrastructure bill you championed will help get

us there by funding thousands of new charging stations. Howeveyryattempt to raise tax

credits for buyers of new EVs has hit not one but two brick walls: opposition from Senator

Manchin, and the specter of hundreds of billions of dollars in unfunded new costs to the

Treasury.

FGJLMF9L=DQJ/l QGMJ 9DDA=K 9L ! ALAR=FKA ! DAE9L =
to bring effective taxes on gasoline and diesel fuels more in line with those of other developed
nations and the true social costs of pollution. Unlike the cunteemporary spike in prices for

gasoline driven by wartime disruption of world oil markets, a modest but rising carbon

tax coupled with a dividenavould cause little hardship while still sending a strong signal to

drivers to steer toward loweicarbon transportation alternatives.

7GM <GFAL @9N= LG L9C= GMJ OGJ<-reflu@ablesredi a K 9
isaclearsecond @GA; = LG 6feclarcdl@ GGFI K 9BOA; CE9F 9L L @= 3
Tax Policy Center. University of California economist James Bushmelimented] a; MJJ =F L
policies like the $7,500 federal tax credit treat lemileage and highmileage drivers

uniformly. Is there some better policy that would target EVs to higilileage drivers?Why,

yes, there is. It is called a gasoline tax. Making gasoline mgpersive would incentivize EVs

>GJ 9DD <JAN=JKJl : ML L@= :A??=KL AF; =FLAN= OG

Policies like EV subsidies and fuel economy standards touch only the new vehicle market and
do so inefficiently. In contrast, fuel and carbon taxes immediately affect the behavior
of all drivers onmultiple fronts. They encourage owners of traditional cars and trucks to

1 drive fewer discretionary miles (bundling errands, carpooling, and so forth);

1 conserve fuel while driving (sticking to the speed limit can save as much as 20% of fuel
on the highway); and

1 leave their truck in the garage and take a more figfficient vehicle or alternative
means of transportation (bus, train, bicycle, foot).

Even more important in the long run, higher fuel prices encourage car owners to buy more
efficient vehicles (used as well as new) and even to avoid long commutes by moving closer to
work or transit stations.
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Taxes Reduce CO2 Emissions in Transportafjoh  AL= FME=JGMK =; GFGE-A
confirming that fuel demand in the United States and Europe is surprisingly sensitive to tax
D=N=DKg ' | MGL= GF= %=JE9F =; GFGEAKLAK >AF<AF

powerful climate policy instrumentimplemented to date. . . . Had the whole OECD instead
had fuel (gasoline and diesel) prices like the US then consumption would be . . . 30% higher
L@9F 9; LM9D ; MJJ=FL MK=gA

Countries with Higher Fuel Taxes Tend to be Less Emissions Intensive
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In a recent forum podi HGAFL LG ; MJJ=FL =NA<=F; = L@9L L
depressing demand for gasoline, despite all tpent-up demand for travel unleashed by the

easing of pandemic fears. | also cite some of the myriad stories about soaring consumer
interest in EVs.

The positive impact on the EV market should come as no surprise. Three economists-at UC

Davis reported this year from past data that an increase of just 40 cents per gallon in

Il 9 DA> GJ F A®ppDeE5< pelc@A 9AR; J=9K= AF KL9L=0A<= <=E9I
demand for EVs increases 6 percent for every 10 percent increase in the price of gasoline and

diesel, according to aecent study
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Unlike subsidies, moreover, gasoline taxes come out of the pockets of polluters, not of people

O@G L9C= : MK=KJl LJ9AFKJ/T 9F< :A; Q; D=K LG L@=AJ
unnecessarilyintoL @= HG; C=LK G> 9>>DM=FL @GMK=@GD<K/J] =/
deficit.

Remember those considerations as your staffers ponder innovative proposals like one from

the nonprofit Coltura/l O@GK= L9? DAFF=AK B>BA; 95 R 9'KIGDRHWEH
the current untargeted tax credit for purchases of new EVs with an incentive payment equal

to $10 for every gallon of gasoline the buyer consumes annually. The clever (and goodisidea

to induce highmileage drivers of gas guzzlers who emit the most pollution to switch first to

EVs.

K | GDUnMedBtAKed] @GO=N=JJ & EpP H=J ?9DDGF ?29KG
of roughly equal value to a $100/ton carbon price. In essence, a carbon tax charges drivers
$100 to emit a ton of carbon, and the $10/gallon displacement incentive pays drivers $100 not
toemL 9 LGF G> ; 9J: GFgA

For all the reasons stated above, most economists would choose the carbon tax as the better

option. Certainly your Treasury Secretaryanet Yellenand Transportation Secretangete

Buttigieg, have been eloquent and outspoken supporters of carbon taxes, but | respect the

>9; L L@L KGE= G> QGMJ HGDALA; 9D 9<NAK=JK E9Q
L@= ?7GG< 9F< 9DD L@9L#Hy ML ' @@Hexpress&édl L @= K9C
support for a carbon tavas you develop a fresh and bold new legislative agenda for 2023.

See also my two previous forum posts on EV pdiieiesand here
Sources:

( GF9L @9 F Ho9 CKb@ITPeIRedice CO2 Emissions in TransportAtdn | AL AR=F K /
Climate Lobby, May 2022.

*M; 9 K AlZhhadédp, o Place to fF#aas Energy Institute Blog, November 5, 2018.

(9E=K MKS@Er B /b tha Oil Price CloldA & 99K #F=J?2Q ' FKLALML
2022.

Lasse Fridstrgnand Vegard @sthi Diréct and cross price elasticities of demand for gasoline,
diesel, hybrid and battery electric cars: the case of Nornfl#Buropean Transport Research
Review 13 (January 2021).
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https://www.coltura.org/
https://static1.squarespace.com/static/5888d6bad2b857a30238e864/t/60ff036e15db6a1139195020/1627325296710/Coltura+Gasoline+Superusers+Report+July+2021.pdf
https://www.axios.com/2021/01/22/yellen-biden-carbon-pricing-energy-emissions
https://www.crfb.org/blogs/pete-buttigiegs-climate-change-plan
https://www.crfb.org/blogs/pete-buttigiegs-climate-change-plan
https://transcripts.cnn.com/show/se/date/2019-09-04/segment/05
https://transcripts.cnn.com/show/se/date/2019-09-04/segment/05
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/24921
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/24956
https://static.prod01.ue1.p.pcomm.net/cclobby/content/resources/economics/Transportation-Paper-FINAL.pdf
https://energyathaas.wordpress.com/2018/11/05/all-charged-up-no-place-to-go/
https://energyathaas.wordpress.com/2022/03/14/a-silver-lining-to-the-oil-price-cloud/
https://etrr.springeropen.com/articles/10.1186/s12544-020-00454-2
https://etrr.springeropen.com/articles/10.1186/s12544-020-00454-2

2. TheU.S. Experience

9 ¢ i Rn Y| ddii-drade BrBgea: How Does it Stack Up?
April 2023

Thefourth biggest economy in the worl@lso has one of the broadest carbon pricing policies
in the world, covering about 80% of all its carbon emissions. But until last month, no rigorous
study quantified the overall emissions impact of its program.

"AE J=>=JJAF?J]1 G> ; GMIK=IIP <L=G\ 'HIDF>I®@IERA 9 MLFIG JA
KL9L=AK %DG: 9D 59JEAF? 1GDMLAGEFK L AF F'PPIjJ'l,
beat back greenhouse gas emissions to their 1990 level by 202Go€adi later committed to

slashing emissions 40% below 1990 levels by 2030.

The capand-trade program makes power plants, major industries, and fuel suppliers acquire
allowances to emit greenhouse gases. They can buy or sell allowances in a market to set an
effective price on carbon emissions. The system is more complicated thaarbon tax but it
<A<FAL J =thirdsActeto pass thedGalifornia legislature.

By ratcheting down the number of allowances over time, the state sets a declining cap on
carbon emissions. As allowances become more scarce,dhéon price has growifrom just
over $12 per ton of CO2 in 2014 to just over $27 per ton in February 2023.

California Carbon Allowance Prices

Auction Reserve Price A Current Auction Settlement Price - Secondary Market Price

Source:Carbon Allowance Prices
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/29449
https://www.gov.ca.gov/2022/10/24/icymi-california-poised-to-become-worlds-4th-biggest-economy/
https://ww2.arb.ca.gov/sites/default/files/2020-08/results_summary.pdf
https://ww2.arb.ca.gov/sites/default/files/cap-and-trade/carbonallowanceprices.pdf

Along with other climate programs launched earlier, California achieved its 2020 emissions
?G9DK K=N=J9D Q=9JK =9JDQ OK== a$A?MIJ= pAdy

Figure 1. Compares Annual Statewide GHG Emissions to the 2020 GHG Limit.
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This graph shows California’s annual GHG emissions from 2000 to 2020 in relation to the 2020 GHG Limit required by
the California Global Warming Solutions Act (Assembly Bill 32) [1]. Emissions were 431.5in 2013, and in 2014,
California’s GHG emissions dropped below the 2020 GHG Limit and have remained below the 2020 GHG Limit since
that time.

Source: California Air Resources Boatthlifornia Greenhouse Gas Emissions for 2000 to 2020
Trends of Emissions and Other Indicators

At the same time, it achieved robust economic growth (GDP), except for recessions in 2008
and 2020. Emissions per resident and per dollar of economic output have steadily declined,
proving that climate actioncan go hand in hand witlgrowth and prosperity.

But how much of this result can be attributedtothe cagnd-L J 9 <= HJG?J9EY 2 @9 L A
tough question. It requires, first, estimating how fast emissions would have grown in the

absence of any programs. Next, it requires estimating the impact of ofligrams, such as

L@= KL9L=AK J=F=09: D= HGJL>GDAG KL9F<9J< >GJ
emissions. Further complicating the picture is the possibility that California simply shifted

some of its carbon emissions to other states or cdres through its imports of power and
carbonrintensive goods.
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https://ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-2020_ghg_inventory_trends.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-2020_ghg_inventory_trends.pdf

Figure 2a. Change in California GDP, Population, and GHG Emissions Since 2000.
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Metric Associated 2020 Value
GDP 2.7 trillion (2012 §)
Population 39.5 million
GHG Emissions 369.2 MMTCO:ze
GHG Emissions per Capita 9.3 metric tons COze per person
GHG Emissions per GDP 139 metric tons COze per million $

Source: CARE alifornia Greenhouse Gas Emissions for 2000 to 2020 Trends of Emissions and
Other Indicators

Wading through this thicket of tough methodological issues, two academic economists from

Dresden, Germany of all places have just provided the first sgetlunded answersTheir new

paper9 LLJA: ML=K 9 BHByroé <=; DAF= AF LGL9D =EAKKAGTF
pricing program, with the effects most pronounced in the electricity and building sectors.

That may not seem like a lot, butwhenyouGFKA<=J L@9L L@= KLO9L=AK ;
Epr LG Epp H=J LGF >GJ EGKL G> L@9L H=JAG</ A
potential impact of the program now that prices are running double those levels.

F< L@=J=AK EGJ= ?GG< F=ZOKng AFKL=Z9< G> J=L9J«<
AaHGKALAN=DQ 9>>=; L=< E9;JG=; GFGEA; GML; GE=KgA
- GGKL=< ! 9DA>GJFA9AK =; GFGEQ/l AF; DavMelong ? BG: K]
predicted.
Source:

, ACD9K )J9E=J 9F<The @EdsKLCABIR Tradnd KVEIONERrdm a
| 9 DA > G J/FPéchnis¢he Wniversitat DresdeMarch 2023.
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https://ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-2020_ghg_inventory_trends.pdf
https://ww2.arb.ca.gov/sites/default/files/classic/cc/inventory/2000-2020_ghg_inventory_trends.pdf
https://mpra.ub.uni-muenchen.de/116796/1/MPRA_paper_116796.pdf
https://mpra.ub.uni-muenchen.de/116796/1/MPRA_paper_116796.pdf
https://mpra.ub.uni-muenchen.de/116796/1/MPRA_paper_116796.pdf
https://mpra.ub.uni-muenchen.de/116796/1/MPRA_paper_116796.pdf

9 ¢ dRnNYI GiRkdriade BIogta: Good for Environmental Justice
June 2022

At leastsince 2020, when presidential candidate Joe Biden introduced his $2 trillion climate

HJ GH GK ®Bn t®S€cur@ Ervironmental Justice and Equitable Opportunity in a Clean

Energy Futurdl A ? J GOAF? FME: =JK G> E=JA; 9FK @9 N= K=:
justice as intertwined issues. The environmental justice movement has focused long overdue

national attention on the disproportionate levels afinhealthy pollution faced by poor and

minority communities, among other issues.

Fortunately, strong and effective climate policidbat discourage the burning of fossil fuels
will almost always be good fasuchdisadvantaged populations, which are especially
vulnerable both to the immediate health impacts dbcal air pollutionandto growing threats
created byextreme weather and other effects afimate disruption.Carbon feeand dividend
Is strong medicine for both illand a remarkably progressive way to protect lowarcome
households from the costs of transitioning to a zeoarbon economy.

But some progressive activists, distrustful of markbased solutions, have accused

|l 9DA>GJFA9AK KQKL=E G> :9J: GF HJA; AF? G> KAEH
and minority neighborhoods. Some of these critics raise the specter thaboarpricing is

KAEHDQ 9 &4DA; =FK= LG HGDDML=A J9L@=J L@9F 9F
Addressing this clainkand rectifying any problems with carbon pricinis essential to the

credibility of our advocacy of carbon fee and dividend as a pa#tl climate policy.

| 9DA>GIRAe AR <EA9HIG?JI9E/l O@A; @ CA; C=< G>> AF
gas polluters to acquire permits, which they can buy and s&éhe number of permits is slated

to decline over timeThe market for these permits determinessdatewide price for emissions

of carbon dioxide.

-F= C=Q >=9LMJ= G> ! 9DA>GJFA9AKsoKeQfthei=E AK L @=
emissions, and thus require fewer permits, by investing in aitstate climate projects, such

as forest protection. Critics have raised legitimate questions about the effectiveness and
permanency of such offsets. Many environmental justice advocates also see them as a way to
continue polluting inside thestate at the expense of disadvantaged communities.

An oftcited 2016 papeby several Californidbased scholars reported thahe stateA K
programindeedfailed to discourage many of the worst greenhouse gas polluters from
curbing their emissions. It thus allowed dangerous-pollutants, such as fine particulates, to
continue harming resident¥particularly those in communities of color. But the paper failed
to prove a causeand-effect relationship between the caand-trade program and the
conditions it described.
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https://www.nytimes.com/2020/07/14/us/politics/biden-climate-plan.html
https://www.nytimes.com/2020/07/14/us/politics/biden-climate-plan.html
https://static.prod01.ue1.p.pcomm.net/cclobby/content/contents/training/Economics/How-Carbon-Fee-Dividend-Economic-Environmental-Justice.pdf
https://static.prod01.ue1.p.pcomm.net/cclobby/content/contents/training/Economics/How-Carbon-Fee-Dividend-Economic-Environmental-Justice.pdf
https://dornsife.usc.edu/PERE/enviro-equity-CA-cap-trade

Since then, several economists have taken a much deeper dive into the data. Their
sophisticated methods help to tease out what changes in the geographic composition of
pollution were caused by the capand-trade program, versus those caused by unrelated
economic trends.

1 AZ2018 papeby University of Oregon economist Ryan Walch examined emissions data
>JGE NAJLMO9DDQ 9DD HGO=J HD9FLK AF L@= 3FA
specific policies. His findings all pointed towastate reductions in harmful air
HGDDML9FLK OAL@ aFG ; GEH=DDAF? =NA<=F; = >G
for co-pollutants in low-income or highminority-K @9 J = ; GEEMFALA=K AF !

T AZ2019 papeby Kyle Meng, an environmental economist at University of California,
Santa Barbara compared emissions from all covered facilities in California by zip code.
&= J=HGJL=< L@9L &' > 9FQL@AF?J/] L@= =NA<=F;
may have expdaenced on average a greater decline in emissions since the start of the
capand-LJ9<= HJG?J9E L@9F GL@=J ; GEEMFALA=KKA

1 An even moresophisticated2022paperby Meng and a colleaguat Arizona State
Universityfound that over a period of five years (202217),! 9 D A > G Jandidde K ; 9 H
program cut emissions from covered facilities of deadly particulates and $amoung
gases by 15 to 45 percedust as strikingly, it showed that previouslyideninggaps
between disadvantaged and other communities begamarrowingas carbon pricing
drove down air emissions. Figure 3 of their paper, reproduced below, shows the sharp
break in relative exposure to four air pollutants starting in 2013, after the program
took effect.

Concluding remarks

2@= ! 9DA>GJFA9 #FNAJGFE=FL9D .JGL=; LAGF ?=F;
cap-and-trade program had saved significant numbers of lividisproportionately among
people of colodKby reducing exposure to fine particulate pollution (see chartlow).

Nonetheless, nany environmental justiceactivists legitimately complain that carbon prices

in Californiaremained far too lowfor many yeardo make a substantial dent in either carbon
emissions or local cgollutants.2 @9 LAK 9F AF<A; LE=FL G> L@= HJIG"
than carbon pricing itself. To avoid such problem@t KL9L=AK #FNAJGFE=FLO9L
Committeerecommendedin 2017 thatcapand-L J 9 <= : = J=HD9,; =< OAL@ 9

' 9J: GF L9P GJ >== 9F< <ANA<=F< HJG?J9EHKA

For all ths good news about carbon pricing, deep inequities continue to plague too many
communities even in California and much work remains to be done to address environmental
justice concerns. Continuedialogue with members of frontline communities is essential @n
will lead to better policy.

46


https://www.dropbox.com/s/5s9rrhd2d493mjg/Walch_CA_CAT_copollutants.pdf?dl=0
https://www.perc.org/wp-content/uploads/2019/02/Distributional-Effects-of-Environmental-Markets.pdf#page=29
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4041857
https://rhg.com/research/the-footprint-of-us-carbon-pricing-plans/
https://ww2.arb.ca.gov/sites/default/files/classic/cc/scopingplan/2030sp_appa_ejac_final.pdf

Figure 3: Environmental justice gap before and after the cap-and-trade program
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https://oehha.ca.gov/media/downloads/environmental-justice/impactsofghgpoliciesreport020322.pdf
https://oehha.ca.gov/media/downloads/environmental-justice/impactsofghgpoliciesreport020322.pdf

New Report Calls on California to Strengthen Carbon Pricing
January 2023

Environmental activists look to California to set an example for national and even global

climate policies. Mew report: Q L @=nokH D1LI=AKI F * =2 AKD@AO)N = FOD
@GO=N=JJ] >AF<K ! 9DA>GJFA9AK Db bpatigular,theDAE9I L= JG
urges the state to rely more on carbon pricing to achieve its ambitious goal of cutting

greenhouse gas emissions at

least 85percent below the 1990

level by 2045.

LAO=x

Assessing California’s Climate Policies State law requires the California
The 2022 Scoplng Plan Update Air Resources Board (CARB) to

GABRIEL PETEK | LEGISLATIVE ANALYST | JANUARY 2023 < .
- - <=N=DGH 9 aK; GHAF? H

statutory emissions goals every five years. lisest plan, issued in November and covering

F=9JDQ PP H9?=KJ] G>>=JK 9 O=6ePrhot@er@GifywhitcDA; Q G
KH=; A>A,; HGDA; A=K AL OADD AEHD=E=FLNOA L@= * -
regarding how much the state will rely on financial incentives, seegmecific regulatory

programs, or capand-L J 9 < = g A

( MKL 9K HJG: D=E9LA; N1 9;; GIJ<AF? LG L@= * -] az
sufficient informationXsuch as about coseffectiveness, distributional impacts, or other
environmental impactskto evaluate the merits of new policies that might beeeded to

E==LA ! 0 AK HJGHGK=< TPrP ?2G9D G> J=<M; AF? =
seven years from now.

-> KH=; A9D AFL=J=KL LG E=J] 9F< ' AE9?AF= LG G
D9E=FL L@9L ! O <A< FGL J=; GEEanBtade? J=9L=J J=

program, which prices about 75% of all greenhouse gas emissions in the state, imgudi
those from transportation fuels, electricity, natural gas, and indugttCARB simply promised
to report back to the legislature at the end of 2023 any suggested changes to the program.

2@9LAK 9 DGKL GHHGJ L MFEcon@ny®ide;caubrphding polici€s, L @= 9 F
such as capand-trade, generally have been found to be the most caxftective approaches

LG J=<M; AF? %&% =E AK Kpe@dukdpdts, LA@+ashoted that manp 9 J = K i
other state climate programs cost much more per ton of reduced CO2 emissions than cap

and-trade.

2@= * - ; J AL hlabbpand-t@de pragfaM évgredantities face a choice to
either (1)purchase allowances or offsets to be able to continue to emit,(@)reduce
emissions. As a result, the program senalsce signals to householdand businesseso
encourage them to identify and undertake lowost emission reduction activities.. .
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/27788
https://lao.ca.gov/reports/2023/4656/2022-Scoping-Plan-Update-010423.pdf
https://lao.ca.gov/About
https://ww2.arb.ca.gov/sites/default/files/2022-11/2022-sp.pdf
https://lao.ca.gov/Publications/Report/3912
https://lao.ca.gov/Publications/Report/3911

4 DKGJ] AF L@=GJQJ] LG

State Would Meet GHG Goals oo
emissionskwhich controls

Under CARB's Scoping Plan Scenario

Millions of Metric Tons of Carbon Dioxide Equivalent emissions by limiting the .
number of allowances issuet
600 can serve as a backstop to

other programs and policies to

ensure the state meets certain

goals. Strict enforcement of
O this cap can thereby reduce
= uncertainty about whether the

e,

AT state will meet its overall

‘*. ."*.. Reference Scenano . . .
-— S e, emission reduction goals, even

T if other factor9Ksuch as

‘s. 40 percent below

4, 1960 lavel fry 2030 unsuccessful policy
= implementation or changing

“ economic conditionskdrive
100 emissions higher than

?Sm".ff:f:.‘b":;':;. expected. As a result, we think
using capand-trade as a key

2010 2015 2020 2025 2030 2035 2040 2045 policy tool for achieving the
KLO9L=AK %&% ?G9DK A
J=9KGF9: D= 9HHJIGY9,; @

GHG = graanhause gas and CARE = Califormia Air Resounces Board.

Unfortunately, the program as currently administered is not cranking up carbon prices fast
enough either to curb emissions at the necessary pace or to raise additional revenue the state
could use to fund other climate programs. The LAO warns that withowtdifications to the
cap-and-trade program, the emissions it covers will fall only 29% below the 1990 level in

2030, far short of both statutory and CARB goals.

aWe find that, although the program can be a cesffective way to achieve GHG goals, eap

and-trade is not currently positioned to make up for any significant shortfall in emissions

J=<M; LAGFK >JGE GL@=J HJG?J9EKI/A ditaestate - J=HG
D=?AKD9LMJ= @GD< @=9JAF?K GF L@= HJG?J9E 9Fc<
programmatic changes would address concerns about program stringency and help the state
meetitsnearL =J E %& % ? GO9DKy A

Source:! 9 DA>GJFA9 * =72 AKDOK=ANEA F 2F 9 DOQKAL > G J>F>AAQ; A=K 1ED A
2022 Scoping Plan UpdaffA ( 9 FM9J Q T PRI T K
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https://lao.ca.gov/reports/2023/4656/2022-Scoping-Plan-Update-010423.pdf
https://lao.ca.gov/reports/2023/4656/2022-Scoping-Plan-Update-010423.pdf

Washington State Joins the Carbon Pricing Parade

January 2023

A couple of months ago, New York Times columnist Paul
Krugmanpronouncedthe politics of carbon taxes
AHGAKGFGMKA 9F< 34@GH=D=KKgA &AK
least. Six weeks later, at the start of 2023, Washington state

began implementing an ambitious carbon pricing program

that will go a long way toward achieving its maated goal

of net-zero emissions by 2050.

5 9 K @A F @h-aBdidvést program was established by
passage in 2021 of the Climate Commitment Act, after thiéire of two carbon tax ballot
measuresin 2016 and 2018. Like 9 D A > G J-dndtadelprogran it will issue a limited
number of greenhouse gas emissions allowances to major climate polluters, ratcheting down
the total about 7% each year. Polluters can buy or sell allowances on a trading market. The
carbon price it establishes will create the sanpewerful incentives as a carbon tax for
producers and consumers to shift toward cleaner energy.

The entities initially covered by the progrararge industrial facilities, electricity producers

and importers, natural gas distributors, and fuel supplieéaccount for about threequarters

G> L@= KL9L=AK %&% =EAKK A GF-kownefgpfaciitids, lan@its, HJ G? J
and railroads. Fuels used for agriculture, aviation, and marine vessels are exempt.

Projected Emissions Cap Over Time
* million metric tons of CO, equivalent
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/28220
https://www.nytimes.com/2022/11/15/opinion/biden-climate-change-ira.html
https://ecology.wa.gov/DOE/files/26/26a23125-3016-4416-99b7-5361c30ac343.pdf
https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000076
https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000076
https://ww2.arb.ca.gov/our-work/programs/cap-and-trade-program
https://ecology.wa.gov/Air-Climate/Climate-Commitment-Act/Cap-and-invest

The details

Thefirst quarterly auctionof emissions allowances will be held on February 28, withriae
floor of about $22 per metric ton of G@quivalent. (Onemarket modelcommissioned by the
state assumes a 2023 price of $41to $68.) Annual revenue from the auctions could top a
billion dollars. The funds will support aariety of climate mitigation and adaptation
initiatives, such asnature-based programs to enhance forest lands and the electrification of
buildings and transit.

0=>D=; LAF? L@= D=?2AKD9LMJ=AK KLJGF? AFL=J=KL
J=N=FM= AK 32@uEetndd=xGEBMFALA=KJ/] OAL@ 9L D=9KL
benefit native tribes. Additional measures in the law specifically target local air pollution in
overburdened communities.

Washington will let carbon polluters acquire a very limited number of allowances using

doffsetsTA KM; @ 9K >GJ=KLJQ GJ DAN=KLG; C HJGB=; LK
programs are highly controversial because of their poor record of permanently reducing

carbon. (Forest fires have sent a lot of offsets up in smoke.) Unlike Califdmiagver,

59 K@AF?LGF OGFAL 9<< G>>K=LK LG L@= GN=J9DD =
equal to the number of offsets it grants.

Like many carbon pricing jurisdictions, Washington will also give a limited number of

9DDGO9F; =K 9L FG ; @9J°?==-RIKGCR=€EA KKRGCWKL ALkt K FIKAS
otherwise relocate out of state to take advantage of cheaper fossil energy. Fregvaloes

will also be granted to electric and natural gas utilities, presumably to hold down bills for

consumers and prevent a political backlash. Like every other covered entity, these

beneficiaries will still face strong incentives to cut their carbon esisns. They can make a

profit by polluting less and selling their allowances on the trading market.

How will consumers (and voters) react?

The issue of consumer cost is sure to loom large in future political debates. In late January,
just three weeks after the new program took effect, an analyst for a conservative state think

tankblamedd 5 9 K@AF? LGF KL9L=AK F=0 L9P GF ! -T =EAKK
cents per gallon compared to other West Coast states. Governor Insleegwas to blame oil
companies> GJ HJA:; = ?GM?AF? 9F< L@= KL9L=AK " =H9JLI

soon to implicate the carbon pricing program.

All of this points to a potential problem: The program allocates no revenue back to

households in the form of dividends, so consumers have no financial cushion against rising
energy prices. In contrast, New York Gov. Kathy Hochul has proposed a statenchjmvest
programwithEp : ADDAGF AF &A DiE#&d censuner coAt§SRidies shovd L = K
time and again the power of dividends to enhance public suppfot carbon pricing. The

coming months will provide a test of how committed Washington state residents are to
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https://apps.ecology.wa.gov/publications/documents/2302007.pdf
https://apps.ecology.wa.gov/publications/documents/2202060.pdf
https://apps.ecology.wa.gov/publications/documents/2202060.pdf
https://apps.ecology.wa.gov/publications/documents/2202038.pdf
https://ecology.wa.gov/Air-Climate/Climate-Commitment-Act/Auction-proceeds
https://ecology.wa.gov/Air-Climate/Climate-Commitment-Act/Auction-proceeds
https://ecology.wa.gov/Air-Climate/Climate-Commitment-Act/Overburdened-communities
https://app.leg.wa.gov/WAC/default.aspx?cite=173-446-505
https://www.washingtonpolicy.org/publications/detail/washingtons-gas-prices-have-jumped-25-cents-per-gallon-since-co2-tax-took-effect
https://mynorthwest.com/3785981/gas-prices-have-been-creeping-up-but-whos-responsible/
https://mynorthwest.com/3785981/gas-prices-have-been-creeping-up-but-whos-responsible/
https://subscriber.politicopro.com/article/2023/01/hochul-advances-cap-and-trade-program-to-reduce-emissions-with-rebates-00077208
https://twitter.com/GovKathyHochul/status/1612886051286093825
https://static.prod01.ue1.p.pcomm.net/cclobby/content/contents/training/Economics/Carbon-Tax-Political-Research-Guide.pdf
https://static.prod01.ue1.p.pcomm.net/cclobby/content/contents/training/Economics/Carbon-Tax-Political-Research-Guide.pdf

spending more to reduce carbon pollution even if they see no direct climate benefits.
O59K@AF?LGFAK ; GFLJA: MLAGFK LG ?DG: 9D :9J: GF

Improvements in local air pollution will be more tangible but may not be enough to mollify
consumers and voters. | hope state legislators stay closely attuned to their constituents so
L@AK AEHGJL9FL F=0 ; DAE9L= HJA;;ghpodrddsignrcThd 9E <G
DO9KL L@AF? O= F==< AK >MJL@=J =NA<=F; = L@9L ;

Postscript

As | predicted, there are loud rumblings of discontent in Washington state as price shocks
>)J GE Adn&kARN=OKHL A HJIJG?J9E <JAN= MH ?29KGDAF= HJA;
pocketbook relief. Here are excerpts from a recent article in Beattle Times

5 AK :-@iding 8uEtions collect nearly $1.5 billion as allowances reach record

price

9/6/2023

2@= HJA: = G> 59K@AF?LGFAK ; 9 J tinkekigharEtle K KAGF 9 D

KL9L=AK >GMJL@ 9M; LAGF D9KL O==CJ] OAL@ J=N=F
first year.

The revenue hagr outpaced early estimatesand now a group that helped advocate for
and pass the legislation that created the carbegricing market is calling on lawmakers to
get more of the collected money back in the hands of Washingtonians.

The program, which was designed to make it costlier to pollute, has been linked to an
increase in prices at the gas pump as refiners, suppliers and other businesses may pass
along their compliance costs.

The group, Clean & Prosperous Washington, is advocating for lawmakers to infuse the
extra revenue in programs to lower the cost of transportation, reduce-tai fees for two
years and increase incentives for electiehicle purchases.

State Sen. Mark Mullet,-Bsaquah, who voted for the program and is running for
governor, also released a legislative proposal aimed at reining in any impact of the climate
policy on fuel prices and reducing cdab fees.

&' J=9DDQ 0GJJQ O= OGFAL == GL@=J ?GN=JFE=F
, DAE9L= A> O= ;9FAL K@GO L@9L ALAK HGKKA: D=
OAL@ 9>>GJ<9: AeDANDQRA @= K9IA< AF 9

Lawmakers this year budgeted abodt billionin anticipated revenue from the carbon

allowance auctions over the next two years for projects intended to reduce emissions and
improve air quality.
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https://www.seattletimes.com/seattle-news/environment/was-carbon-pricing-auctions-collect-nearly-1-5-billion-as-allowances-reach-record-price/
https://www.seattletimes.com/seattle-news/environment/was-carbon-pricing-auctions-collect-nearly-1-5-billion-as-allowances-reach-record-price/
https://www.seattletimes.com/seattle-news/environment/was-carbon-pricing-program-nears-1-billion-in-revenue-far-outpacing-early-estimates/
https://senatedemocrats.wa.gov/mullet/2023/09/06/mullet-proposes-bill-to-lower-gas-prices-improve-transparency-continue-climate-action/
https://www.seattletimes.com/seattle-news/environment/wa-budgets-2b-to-cut-greenhouse-gas-emissions-heres-where-money-will-go/

That money is destined to help overburdened communities and people with lower
incomes electrify their homes, provide rebates and incentives to people buydigrtric
bikesand cars, and help the trucking and freight industries decarbonizejong other

Clean & Prosperous also pitched expanding sales tax exemptions, eliminating fees for
electric vehicle purchases and establishing rebates low-income people buying EVs or
medium- and heavyduty zeroemission vehicles.

Anew articlein Grist reports that hedge fund manager J A9 F &=QO0OGG< a@9K >MF:
drive to repeal the Climate Commitment Act, over its effects on gas prices, along with other
H=LALAGFK LG KLJAC= <GOF L@= KL9L=AK g©9HAL9D
N=@A; D=KJ] 9F< 2?2J9FL H9J=FLK 9;; =KK LG L@=AJ C
= @=9<=< LG NGL=JK 9K 9 :9DDGL AFALA9LAN= L@
AFALA9LAN= OGMD<FAL BMKL ; 9 Fatefrbmdre@mganyDAE9L= D
other cap-and-trade systemAF L @= > ML MJ =g A

"L 9<<KJ] a2@= >9L= G> L@= ; DAE9L= D90 ; GMD< @
state to adopt a cap on carbon after California. New York, for example,jostiled plansfor

a capand-invest program in December. Officials in New York aresely monitoring the

backlash in Washingtostate, and, in turn, other Northeastern states are watching New York

LG == 0@9L AL <=; A<=Kp ' > B59K@AF?LGFAK D90 ?
enshrining similar carborcutting laws. But if it survives the backlash, it could boost other
PGDALA; A9FKA ; GF>A<=F; = AF HMLLAF? 9 HIJA; = GF

a%J AKL KHGC= OAL@ =PH=JLK AF 59K@AF?LGF 9: GML
program. They suggested that advocates for any stringent carbon price should be ready to

play defense right awayKand should work to make its benefits tangible fgeople around

L@= KLO9L=gA

Remarkably, the experts surveyed by the reporter don't seem to have learned any lessons
about the benefits of a climate dividend. They need to get real. Providing more incentives for
expensive home heat pump installations and the like isn't going to perdadhe average

state resident whose gasoline prices have jumped upwards of 50 cents per gallon that this
sacrifice is worth making. Nor do wetheaning efforts to direct revenues toward programs
helping disadvantaged communities prevent this from havinggressive economic impacts

on most lowerincome households. A dividend would do more to alleviate both the political
and economic effects of higher fossil fuel prices.

Note: Spending many millions of dollarg wide coalition of climate activists beat back the
AFALA9LAN= LG GN =addinvestprodiadnkn@eavermberQa24A Konethless,
the experience demonstrated the perils @noring public concerns about affordability when
introducing policies that drive up the cost of energy.
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https://www.seattletimes.com/seattle-news/environment/e-bike-rebates-borrowing-program-on-the-horizon-for-wa-riders/
https://www.seattletimes.com/seattle-news/environment/e-bike-rebates-borrowing-program-on-the-horizon-for-wa-riders/
https://www.seattletimes.com/seattle-news/environment/wa-budgets-2b-to-cut-greenhouse-gas-emissions-heres-where-money-will-go/
https://www.seattletimes.com/seattle-news/environment/wa-budgets-2b-to-cut-greenhouse-gas-emissions-heres-where-money-will-go/
https://grist.org/politics/washington-carbon-cap-investments-gas-prices/
https://letsgowashington.com/i-2117/
https://capandinvest.ny.gov/
https://washingtonstatestandard.com/2023/12/13/the-future-of-cap-and-trade-carbon-markets-could-hinge-on-washington-state/
https://washingtonstatestandard.com/2023/12/13/the-future-of-cap-and-trade-carbon-markets-could-hinge-on-washington-state/

3. International Experience

New International Study Supports Adoption of Carbon Pricing
August 2024

Modelsshowing that national carbon pricing would be the ideal next step to help the United
States meet its Paris climate pledge win broad empirical support froimajor new study of
climate policy effectivenespublished in the prestigious journabcienceéy a team of German
researchers.

The German team harnessed techniques from machine learning to evaluate the impact of
1,500 climate policies implemented in 41 countries from 1998 to 2022. These policies ranged
from market-based carbon pricing to subsidies and nanarket regulations, mandées, and
bans. Their feat of data analysis identified 63 successful policy interventions that produced
meaningful reductions of carbon dioxide emissions and shed light on potiuyxesthat

proved especially favorable.
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In most cases, they found, individual policies had greater effect when implemented in

tandem with others, suggesting the existence of synergy. The one (favorable) exception was

: 9J: GF Litstarkid oAt@d-the ordy policy instrument that achieves near equal or
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$ MJ L @= JnEnGsl cadégs paicing is the complement that enables effective emission
reductions[from other policies] For example, in the electricity sector all mixes that were

associated with large emission reductions have pricing elemantd. ' F<==< RgentthD A; AF ?
to half of all successful policy mixes they uncovered.
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/37426
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/34687
https://www.science.org/doi/10.1126/science.adl6547
https://www.science.org/doi/10.1126/science.adl6547
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E A Bsdfldistudy ceauthor Nicolas KochdThe most frequently used policy tools, which are

KM: KA<A=K 9F< J=7?MDY9 LKoGEXKIANODED iGEHewd J A - ADIQMAFA ;
combination with price-based instrumentsd such as carbon prices, energy tax@san they
<=DAN=J KM: KL9FLA9D =EAKKAGF J=<M; LAGFKgA

1'9J: GF L9P=K HJGN=< KGE=0@9L D = BoKsisténlyith = KK > MD
claims that the lack of liberalized markets and existence of other price distortions can limit
the effectiveness of pricdased instrumentg, A

2@= 9ML@GJK K9Q LI@thaoly ofpdlieyseylieckg, Whidirsth@d that irdal
first stage of climate policymaking, regulations and subsidies are effective in building
economic interest in green technology and reducing the cost of technologies | argKed in

a CCL blogthe IRA represented exactly such a first stage for the United States. As its
incentives take increasing effect, they should pave the way for more powerful carbon pricing
to propel adoption of cleaner and more efficient uses of energy here at home.

Major New Study Supports Effectiveness of Carbon Pricing
May 2024

#;, GFGEAKLK GN=J O@=DEA Rt cos9NéEive levBrdoire@dee L 9 P = K
carbon emissions at the scale and speed that is necessaf§j A : ML KH=; A>A; =EHA
for the benefits of carbon pricing in realorld applications is surprisingly sparse and uneven.

'"LAK LGM?@ LG <=L=JEAF= ; 9MK9DALQ O@=PK EQJAQ9K
changes in GDP, new technology, the shifting mix of industrial production, variations in

international trade, and even the weather. The same problem afflicts a widege of

empirical assessments, ranging from the clinical value of new drugs to the effectiveness of
anti-poverty programs. Thousands of empirical economists spend their time developing and
implementing sophisticated statistical methods to measure the trumpact of key inputs on

outcomes of interest. Their answers, unfortunately, are rarely cut and dried.

Amajor new study published inNature Communicationsffers reassurance that carbon taxes
J=9DDQ 9J= =>>=; LAN=K 2@= O0J9L @=ldamikg@a&stteds H9 H=
systematic review and met® FO DQKAKA G> XP =N9DMI9LAGFK G> TInp
the world. It finds atleast 16> L @GK= HGDA; A=K aQA=D<=< AEE=<A
J=<M; LAGFKA 9F< A4KL9LAKLA; 9DDQ KA?FA>A; 9FL =E
despite low carbon prices in most cases.

One promising finding is that emissions appear to fall more as years go by, likely as new
investments and new technologies take root in response to carbon prices. Evidence also
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https://apnews.com/article/climate-change-price-hike-policies-emissions-1d211ff66f7ab768a69466b9af281c79
https://www.newscientist.com/article/2445014-most-climate-policies-do-little-to-prevent-climate-change/
https://citizensclimatelobby.org/blog/policy/why-we-still-need-a-national-carbon-fee/
https://citizensclimatelobby.org/blog/policy/why-we-still-need-a-national-carbon-fee/
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/36159
https://www.econstatement.org/
https://www.econstatement.org/
https://www.nature.com/articles/s41467-024-48512-w
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lower emissions.

Average emissions change by scheme
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Source:Systematic review and metanalysis of expost evaluations on the effectiveness of
carbonpricing | Nature Communications

Until now, policy makers have had to draw mostly from unsystematic literature revidvs
laundry lists of empirical papers offering brief synopses of ofteonflicting results. One of the
first systematic attempts to summarize the empirical literature on canb pricing
effectiveness wagublished in 2021 by the Canadian political scientist Jessica Green.

%J = = ; GF; DM<=< L@9L ;9J: GF HJA; AF? @9< GFDQ
J=<M; AF? L@=E D=KK L@9F I'd H=J Q=9Jy 2@9L >AF
relate the effectiveness of the policy to the price. That was be akinutigjng the

effectiveness of drugs without noting the dose.

Nonetheless, her study was highly influential. According to the publist&ryironmental
Research Letterser article has been downloaded 77,626 times, cited by other scholars 194
times, picked up by 41 news outlets, posted by 644 X users, and cited in 6 Wikipedia pages.

In other forums, Green has waged a campaign against carbon pricing. In the socialist

journal Jacobin she declaredL @9 L ? GN=JFE=FLK K@GMD< &49: 9F<GF/
9;; MK=< G> HJGEGLAF? a; D9KK <ANAKAGFKNA AF >9

<=DAN=J AEE=<A9L = EO9L ofkénteipolifical AcleristslinGhe O@GddC = J Ky A
States cied her claims in their owmfluential critiques of carbon pricing , which likely

AF>GJE=< L @= A<=F : 9EH9A?FAK <=; AKAGF FGL LG
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https://www.nature.com/articles/s41467-024-48512-w
https://www.nature.com/articles/s41467-024-48512-w
https://iopscience.iop.org/article/10.1088/1748-9326/abdae9
https://jacobin.com/2019/09/carbon-pricing-green-new-deal-fossil-fuel-environment
https://www.bostonreview.net/articles/trouble-carbon-pricing/
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studies as they appear.

MoreovepKand this is no criticism of Greekmany relevant studies have appeared since she
pulled together the papers for her article. Time and again they support the overall
effectiveness of carbon pricing, particularly when prices rise to meaningful levels

Below | list several of these recent papers, in rough chronological order. Some, like the first
one mentioned, draw on data from dozens of countries over many years; others deal with
specific countries, such as Great Britain and Finland. Together, theyukhpersuade any
serious analyst to put carbon pricing high on their list of effective climate policies.

Recent relevant empirical studies of carbon pricing effectiveness:

Niklas DobbelingHildebrandt, et al.,aSystematic review and metanalysis of expost
evaluations on the effectiveness of carbon priciiddature Communicationss. 15, Article
number: 4147 (2024).

0G@9 F = Kdrbhn Priting firgefl Cra<sountry Evidenc# Bnvironmental and
Resource Economicg7 (June 2020), 94.

+GBL9: 9 ) @Bdvld®@3 carbdn ta@dlfast/socel welfare and emission reduction in
Finlandy Energy Report$ (November 2020), 73644.

) D9 MK %M EDest¥enesd of @iraige flolides: Carbon pricing vs. subsidizing
renewabled] Journal of Environmental Economics and Managem&@aé (March 2021).

0 Q9 F 09 > LhripA Prsihg a®d thg Aastdity of CO2 Emissigid 0 =KGMJ ; =K > GJ
Future Working Paper (2B3), October. 25, 2021.

2GJ: =F +PErisimg @Ka9CHoledPlanet: An Empirical Analysis of the Effect of Taxing
CarbonA ' #1 A>G 5GJCAF? .9H=J/ , GK xpplJl +MFA: @
(9F : J HbvDEffective 19 @arpdh Pécing® Machine Learning Approach to Policy

Evaluation] A -8efbBiz Centre for European Economic Research, Discussion Pap@821
April 2021.

#E9 FM=D ) G @DKfea®@»f=CErbon Prici®yRmgl Dthed Climate Policies on CO2
EmissiondlA ! #1 A>G 5GJCAF? .9H=J ,Gg XrfgplJ] -;LG: =1

+9JAGF * GalbGMtichgahdlpovéer sector decarbonization: Evidence from the
UK/ Journal of Environmental Economics and Managemémil (January 2022).

$ADAHHG " A JEstOnBiR=2 GO2 emiksio” dnak révendie effects of carbon
pricing: New evidence from a large cressuntry datasetA - #! " #: GFGEA: K " =H9J
Working Papers, no. 173Rlovember 14, 2022.
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https://www.nature.com/articles/s41467-024-48512-w
https://www.nature.com/articles/s41467-024-48512-w
https://link.springer.com/article/10.1007/s10640-020-00436-x
https://www.sciencedirect.com/science/article/pii/S2352484719302690
https://www.sciencedirect.com/science/article/pii/S2352484719302690
https://www.sciencedirect.com/science/article/pii/S0095069620301285
https://www.sciencedirect.com/science/article/pii/S0095069620301285
https://www.rff.org/publications/working-papers/carbon-pricing-and-the-elasticity-of-co2-emissions/
https://www.econstor.eu/bitstream/10419/245353/1/cesifo1_wp9172.pdf
https://www.econstor.eu/bitstream/10419/245353/1/cesifo1_wp9172.pdf
https://ftp.zew.de/pub/zew-docs/dp/dp21039.pdf
https://ftp.zew.de/pub/zew-docs/dp/dp21039.pdf
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3943030
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3943030
https://www.sciencedirect.com/science/article/pii/S0095069621001285
https://www.sciencedirect.com/science/article/pii/S0095069621001285
https://doi.org/10.1787/39aa16d4-en
https://doi.org/10.1787/39aa16d4-en
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) D9 MK %M?@bdnfiriciagland®EDigsins:&ausal effects of Britain's carbon
tax/] Bnergy Economicd21 (May 2023).
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the EU ETS on CO2 Emissions and Performfr@Bastainability 15 (2023).

FLGAF= " =; @=RB pikt Infdctbizthe ElropehDUniAn ednissions trading
system on carbon emissions and economic performagdournal of Environmental
Economics and Managemeri18 (2023).

Bertrand Candelon and Jean 9 HL A K L Fest&®@ft Kamshlity@etween climate policies
and carbon emissions reductiodFinance Research Letteiday 2023.

The Power of Carbon Pricing Reaffirmed by a Major New Study
December 2022

In arecent Forum poson the effectiveness of carbon pricing in Scandinavia, | quoted a

declarationby the IntegovernmentalPanel on Climate Change @9 L a EGF? L @= OAK<
of climate policy instruments, pricing carbon such as a carbon tax or an emissions trading

system has been one of the most widely used and effective options to reduce GHG
=EAKKAGFKgA

That conclusion still remains controversial in some quarters, so | was delighted to sez\a
study by the Organization of Economic Cooperation and Development (OECD) on the effects
of emissions pricing in 44 major countries from 2012 to 2018.

2@= -#!" H9H=J =KLAE9L=K L@9L =N=JQ AF; J=9K=
carbon price decreases CO2 emissions from fossil fuels by nearly 4% on average over the long
term. A global carbon tax of just EUR 60 would cut emissions aboutfdtterelative to 2018

levels.

2@= KLM<Q 9DKG FGL=K L@9L L@AK =KLAE9L= AK DA
technologies and alternative energy sources are becoming increasingly available and
, @=9H=JA KAF; = L@= Q=9JK AF O@A; @ <9L9 0O=J= ;

Carbon Tax Impacts
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increase, along with other measures many European nations are taking taicedheir
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https://www.nber.org/system/files/working_papers/w31260/w31260.pdf
https://www.nber.org/system/files/working_papers/w31260/w31260.pdf
https://doi.org/10.1016/j.eneco.2023.106655
https://doi.org/10.1016/j.eneco.2023.106655
https://www.mdpi.com/2071-1050/15/8/6394
https://www.mdpi.com/2071-1050/15/8/6394
https://www.sciencedirect.com/science/article/pii/S0095069622001115
https://www.sciencedirect.com/science/article/pii/S0095069622001115
https://doi.org/10.1016/j.frl.2023.103878
https://doi.org/10.1016/j.frl.2023.103878
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/27358
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/26960
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_Chapter02.pdf
https://doi.org/10.1787/39aa16d4-en
https://doi.org/10.1787/39aa16d4-en
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emissions reductions.
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increase, along with other measures many European nations are taking taicedheir
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The study may be the most comprehensive analysis ever conducted. It uses a huge cross
country dataset that includes fuel taxes and other implicit carbon prices across multiple
economic sectors. It covers 80% of worldwide emissions from energy use.
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The study refutes any lingering claims that carbon pricing barely moves the needle on
emissions. That only appears to be true because many countries have implemented low
prices in just a few sectors of their economies. In other words, weak policies proeezk
results.

2@= F=0K AKFAL 9DD ? @&ctdiget@BGA050Mih=carigon @iGng) =9; @ 9
aloneXassuming no significant improvements in technology or other measures to increase

emissions responsivene$kOGMD< J =1 MAJ= a4KL==H 9F< H=JKAKL-=F
carbon prices to more than EUR 1,000 per ton by the late 2030s.

Fortunately, even a gradual improvement in responsiveness driven by technology or
policiesXKfor example, faster adoption of electric vehiclé¥could keep the required carbon
price to a much more reasonable EUR 220 by 2040.

a2@=K= J=KMDLK HGAFL LG L @=

importance of additional OECD Economics Department Working Papers No. 1732
policiesdsuch as green

technology support Filippo Maria
measures, regulations, D’Arcangelo,
standardsato Mauro Pisu,
complement emissions Anasuya Raj,
HIJA; AF? E=9K Kurt van Dender
IML@GJIJK FGL=, « o] .

these policies can reduce abatement costs and ease the substitution of clean energy sources
>GJ >GKKAD >M=DKJl AF; J=9KAF? =EAKKAGF J=KHGFK

Other experts have also recognizede potential synergy between future carbon pricing and

recent legislation subsidizing clean energy and R&D. As the Rhodium Group observed last
Q=9J/71 a ;' 9J: GF HJA; = ; 9F 9EHDA>Q L@= AEH9; L
term signal forinvestors to shifttowardsaneR=J G =; GFGEQy A

Source:

$ADAHHG +9JA9 Edmaling & @02 Br@sAion=uid re9eDus Affedis of carbon
pricing: New evidence from a large crossuntry datasefl] A - #! " #; GFGEA; K " = H
Working Papers, no. 1732, November 2022.
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&=J=AK 9 : AL G> ?GG< F=0OK LG CA;C G>> L@= F=0
from fossil fuels fell 22% yeasn-Q=9J AF T PRI LG L @z=ccdd®@= KL D=N-=|
CarbonBrief a British organization focused on climate change and policy. Or as the headline
intheTimesG> * GF<GEBEKXKAD<AE MEDK >9DD LG ®AG G> JALO9

Since electricity generation in the UK from fossil fuels peaked in 2008, generation from coal
has virtually disappearead down 97%- and gasfired generation has plummeted 45%.

2@= !'9J: GF JA=>AK 9F9DQKAK 9LLJA: ML=K L@=K= <
energy (up sixold since 2008, some 113TWh) and by lower electricity demand (down 21%
KAF; = TRPRXJ] KGE= Xr25@6kA ML L @GKyobfeM&: =J K <

what took the place of fossil fueled generation.

2G 9HHJ=; A9L= GF= G> L @= EGKL @BbHGdIch®@dkhd MF<=]
power sector decarbonization: Evidence fromthe QKW 9 T RT I Jodr@atbt J AF L @=
Environmental Economics and ManagemgHEEM). Economist Marion Leroutier

demonstrates that acarbontaxAEHD=E=FL=< AF L@= 3) AK HGO=J K=
greenhouse gas emissions by 20% to 26&6 yearfrom 2013 to 2017 (the years studied). Over

that period, the tax rate grew from £5 to £18 per ton of equivalent carbon dioxide on top of

L@= #3AK ;9J: GF HJA; = 2GL9D =EAKKAGFK GN=J L
Leroutier estimates.

By making all polluting fossil fuels more expensive, carbon taxes have strongly encouraged

AL@= J9HA< =PH9FKAGF G> J=F=09: D= =F=J?QNA O@
L@= 3) AK =D=; L JaR02A4riQe iKXEEN GJIGE HIRI<AF=2<J] JAL9 AF AK
%=JE9FQAK @=9NQ KM: KA<A=K >GJ OAF< <&bon KGD9J

HJA; AF? AK KMH=JAGJ LG KM: KA<<ARAF? OAF< GJ KG
achieved much steeper reductions in emissions at much lower cost per ton of CO2.

F< :Q J9AKAF? =F=J?2Q HJA; =K EGJ= ?2=F=J9DDQ/]
9<GHLAGF G> =F=J17?2Q =>>A;nA=FEuecQictiythe ¢hdstgy=K/TA 9; ; G
. GFKMDLAF? >AJE '!$J]] LALD=< a2@= AEH9; L G> ;9
HGL=FLA9DKA 2@9LAK 9L D=9KL GF= AEHGJL9FL <JA
by CarbonBrief.
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https://www.carbonbrief.org/analysis-uk-electricity-from-fossil-fuels-drops-to-lowest-level-since-1957/
https://www.thetimes.co.uk/article/fossil-fuels-fall-to-35-percent-of-britains-electricity-supply-t97053bmr
https://www.sciencedirect.com/science/article/pii/S0095069621001285
https://www.sciencedirect.com/science/article/pii/S0095069621001285
https://www.gov.uk/government/statistics/environmental-taxes-bulletin/environmental-taxes-bulletin-commentary-june-2022#:~:text=With%20effect%20from%201%20April,rate%3A%20%C2%A3102.10%20per%20tonne
https://www.sciencedirect.com/science/article/pii/S0095069620301285
https://www.icf.com/insights/energy/carbon-pricing-impact-energy-efficiency-potential#:~:text=Carbon%20tax%3A%20A%20fixed%20fee,piggybacked%20on%20existing%20fuel%20taxes.

UK electricity from fossil fuels drops to lowest level since 1957
Annual electricity generation by source and demand, terawatt hours

— Fossil fuels — Renewables -— Demand
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Source: DESNZ, BM Reports and Carbon Brief analysis carbonBrief

-

Bottom line: When more than 3,600 U.S. economigtslareL @9 L 9 a; 9J: GF L9P G
most costeffective lever to reduce carbon emissions at the scale and speed that is

F=; =KK9JQNA L@=Q 9J=FAL BRMKbrdaveEdQghomthe B&F L @=GJ
and other countries consistently points to the power of econommide price incentives to

accelerate the transition to cleaner energy and less climate pollution.

Sources:

Marion LeroutieraCarbon pricing and power sector decarbonization: Evidence from theJ &
Journal of Environmental Economics and Managemét (January 2022).

) D9 MK %M ?Hdectivéhess af clididdeypdicies: Carbon pricing vs. subsidizing
renewabled] Journal of Environmental Economics and Managem&@a6 (March 2021).

DA GRGJ? A 9TFRximpad & taAdah prici@GG endrgyafficiency program
potential/J]A ' ! $/71 , GN=E: =J T RITIg§
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https://doi.org/10.1016/j.jeem.2021.102580
https://doi.org/10.1016/j.jeem.2020.102405
https://doi.org/10.1016/j.jeem.2020.102405
https://www.icf.com/insights/energy/carbon-pricing-impact-energy-efficiency-potential
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Do Carbon Taxes Work in the Real World? (Spoiler Alert: Yes!)
November 2022

Most economists support carbon taxexs a key policy for climate mitigation, but
embarrassingly few studies of carbon pricing in the real world, as opposed to models, show
unambiguously strong impacts on greenhouse gas emissions.

Aliterature reviewlast year inEnvironmental Research Lettedts: K=J N=<J] a$GJ 9 HGI
dominated much of the discourse in climate politics, . . . we know relatively little about its ex

post performance, and what we do know is concentrated in a few jurisdictions. The available
information indicates thatitse H9 ; L GF =EAKKAGFK AK DAEAL=< 9L

Thelnternational Monetary FundHML 9 EGJ= HGKALAN= KHAF GF L @=
studies find that carbonrpricing programs implemented so far, even though quite modest,

have led to significant reductions in emissions. . . . Empirical analyses find that despite low

carbon priees, emissiortrading markets and carbon taxes have led to sizable reductions in
=EAKKAGFKgA

Similarly, the IntegovernmentalPanel on Climate ChanggeclaredL @AK Q=9J L @9L a
wide range of climate policy instruments, pricing carbon such as a carbon tax or an emissions
trading system has been one of the most widely used and effective options to reduce GHG
=EAKKAGFKgKA

1LADDN O@=L@=J QGM L@AFC L@= AEH9; LK 9J= : =KL
EG<=KLA GJ aKAR=9: D=A 9F< a=>>=; LAN=1A ; 9J: GF
any country on a clear path toward net zero emissions.

There are two main reasons for this disappointing result. One, which the IMF alluded to, is
that very few countries have had sizeable carbon prices covering most of their economic
sectors for very long. Globally, carbon prices covered aohibypercent of carbon emissions in
2020and the priceaveraged only a few dollars per ton of €&not enough to move many
needles.

2@= GL@=J HJI GhabEeliaAlKmeAdurA e idp=@f Batb@n pricing

independent from business cycles, other taxes and regulations, changes in technology,
HGHMD9LAGF ?2JGOL@/1 9F< GL@=J >9; LGJK 9>>=; LAF
for new studies that use best available statistical methotisevaluate the true impact of

carbon pricing.

A focus on Finland and Sweden

Several highquality studies caught my eye because they concern two countries with the
DGF?=KL @AKLGJQ G> ;9J: GF HJA; AF?n $AFD9F</ O
and Sweden, which followed in 1991. Over time, tax rates in both cousthave grown high
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https://iopscience.iop.org/article/10.1088/1748-9326/abdae9
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https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_Chapter02.pdf
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https://carbonpricingdashboard.worldbank.org/map_data
https://www.imf.org/en/Blogs/Articles/2022/07/21/blog-more-countries-are-pricing-carbon-but-emissions-are-still-too-cheap
https://www.wifo.ac.at/jart/prj3/wifo/resources/person_dokument/person_dokument.jart?publikationsid=66813&mime_type=application/pdf

by world standards: $6€685 in Finland, depending on the sector, and $130 in Sweden. In both
countries, unfortunatelythese taxes for many years covered only about 40% of their
economies

1L9JLAF? OAL@ $ 22D SE oAl ManRikbasddiCerfer fer EcoBomic
l1LM<A=K ; GF; DM<=< L@9L aL9PAF? ;9J: GF J=<M; =K
KL9LAKLA; 9D EG<=D G> 0O@9L L@= ?JGOAF? ; GMFLJQ
pricing, economist Torben Mideksa estimate L @9L $AFD9F<AK ; 9J: GF LO9F
emissions in the transport sector about 16% by 1995, 25% by 2000, and 30% by 2004, a major

9; ; GEHDAK@E=FL AF<==<K -N=J L@9L H=JAG<J]] $AFD
US$23.39 per metric ton of CO2.
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(a) CO2 Tax in Finland. (b) CO2 Emissions from Transportation
Activities.

Figure 1: Carbon Tax and the Impact on Emissions in 1970 — 2005.

Mid= CK9 AK H9 H =irdportdi@ t8\Dirltive BriericarFEconomic Journatbhich found

L@9L 10=<=FAK AFLJG<M; LAGF G> 9 :;9J:GF L9P AF
11 percent. Together their findings are significant because marnitics still maintairXin the

face of growing evidence to the contra¥that carbon taxes do little to affect the behavior of

drivers.

Looking at the bigger picture in Swedefiom 1990 to 201 managed tocut CO2 emissions
27%even as its<SDP grew more than 78%weden cut its greenhouse gas emissions 65% per
capita over that periog compared to just 13% for the United States. Much of the credit goes
LG 10=<=FAK ;9J: GF L9Pg

Sources:

2GJ: =F +Prieing ®Ka9CHoleaPlanet: An Empirical Analysis of the Effect of Taxing
CarbonA ! #1 A>G 5GJCAF? .9H=J/ , G xpplJl +MFA: @/

Andersson, Julius 2019."Carbon Taxes and GEmissions: Sweden as a Case
Study." American Economic Journal: Economic Polidy(4): $30.
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https://www.econstor.eu/bitstream/10419/245353/1/cesifo1_wp9172.pdf
https://www.econstor.eu/bitstream/10419/245353/1/cesifo1_wp9172.pdf

US and Swedish greenhouse gas emissions

Greenhouse gas emissions have declined by about 25 percent in the past three decades in Sweden, which taxes carbon.
In the U.S., which doesn' tax carbon, emissions are declining but were higher in 2016 than in 1990.

= Swedish emissions =— US emissions

100%

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Source:https://theconversation.com/with-the-right-guiding-principles-carbon-taxescanwork-109328

How Carbon Pricing Cuts Manufacturing Plant Emissions
September 2024

Many studies attempt with limited success to measure the impact of carbon pricing on
greenhouse gas emissions from entire national economies. Such estimates are hard to nall
down because carbon prices vary so much from sector to sector between countriegjmg
broad national comparisons really tough.

An alternative approach is to look at national economies through a microscope and analyze
the impact of carbon pricing in specific sectors, where pricing is more consistent. A good
place to start is manufacturing emissions. Two new papers taking that agmto find

significant evidence for strong positive impacts of carbon pricing on dampening piaviel
emissions.

Anew paperin The Review of Financial Studeesamines the case of Sweden, which pioneered
carbon pricing in 1991. The authors compiled datacking CQemissions from Swedish
manufacturing firms ovemore than two decadeso estimate the impact of carbon pricing on
firm-level emissiors. By tracking emissions across firms and over time, as tax rates and
special firmlevel exemptions changed, they were able to credibly estimate the true impact of
carbon pricing on emissions.

Over the period 1992015, CO2 emissions from Swedish manufacturing plants decreased 31

H=J; =FLJ] O@AD= GMLHML J=E9AF=< 9DEGKL ; GFKL9F
pricing accounted for at least a third and possibly all of that drop. ThelfacL @9 L 1 O=<=F AK
manufacturers were able to thrive in a competitive world market in the face of some of the
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/37646
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OGJD<AK KL==H=KL ;9J: GF L9P=K AK 9 L=KL9E=FL
signals.

Another new papefl AKKM=< : Q L@= -#!"AK =; GFGEA; K <=H9
heavy cement and steel plants in 140 countries from 2015 to 2021. Over that period, carbon

prices rose dramatically in some countries while remaining zero in others, giving the

economids a handle with which to estimate the impact of pricing on emissions.

Their data show that emissions from plants in these carbmrensive sectors increased more
than 10% over the period in the absence of carbon pricing but remained stable (on average)
in jurisdictions that imposed some form of carbon price (see chart belo@j average, a $1
increase in the price of carbon price per ton of CO2 cut emissions from cement and steel
plants by 1.3%, a really big effect.

2@= AEH9; L O9K <9EH=F=< 9 : AL :Q a;9J: GF D=9C
increased imports from cement and steel producers in countries without carbon pricing.

However, such leakage offset emissions reductions by only about 13 percEm European

Union is taking steps to minimize such leakage by taxing imports of kighbon goods from

- GMFLJA=K L@9L <GFAL HJIA; = ;9J: GFg GlJ<=J ; 91
Washington these days, and are a key feature of the Energy Inimmvand Carbon Dividends

Act.
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How carbon taxes affect spur building electrification

$GJ =P9EHD=/1] 10=<=FAK J=KA<=FLA9D K=;LGJ J=9;
the early 2000s, according toZ019 papelby two economists in Germany. Compared to other
countries without a carbon tax, per capita household emissions of CO2 in Sweden fell at least

800 kg (about 1,760 Ibs.) per year in that period.
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Figure 2. Development of CO2 Emissions by Swedish Residential Buildings (in million tons of COg, right hand axis) and
Development of Swedish Carbon Tax rate (in SEK/ton CO2, left hand axis)
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One important contributor to those residential emissions reductions was widespread
adoption of low-carbon heat pumps. Annual sales jumped from about 23,000 to 60,000 after
the year 2000, when carbon taxes began rising steeply. Advocates of building die&tion

and efficiency should take note.
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Yetanother studyby three German economists, which appeared this January, concluded that
10=<=FAK ?2J== LO9P J=>GJE <JGN= E9FM>9; LMJ=JK
transport patents by 71 percent.

Figure 12: Disentangling the Tax Components 1 GMJ |,2I’IVIIH] a
InnovationA OT RT T 6

Carbon tax, VAT
————— No carbon tax, VAT

A new studyissued by a
----------- No carbon tax, no VAT i
team of Swedish

economists in October

takes a close look at
10=<=FAK E9FM>9; L
sector over the period

19902015, during which

its CO2 emissions fell

31%. The study takes

advantage of numerous

changes in tax rates,

exemptions, and other

factors to help pin down the effects of carbon taxation. The economists conclude that carbon

taxes caused at least a third and possibly all of that substantial drop. They added, however,

L@9L 10=<=F &; GMD< @9N= 9; @QA=NEA @NLFALAEGIFLD
exempted many firms from the full impact of the tax (see chart below).
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Even before these studies appeared, &N\ =J NA=0 G> 1 0=<-=F Adythe 9J: GF L
international energy consultancy Ecofys and climate think tank Adelphi concluded in 2018

L@9L AL aJ=9>>AJEK L@= D=KKGF >JGE GL@=J ; GFL
and efficient instruments to drive emissions reductions. . .vetall, the Swedish carbon tax

@9 K : == 9 @A?@DQ =>>=; LAN= AFKLJME=FL AF J=<

In other words, carbon pricing works in the real world after all.
Sources:

(=3JG=F N9F <=F Fndp@cdf @afmen PricN@oR Lotz oriddA IRnGvatén
and Deep Decarbonisation: Controversies and Path Forwhd # FNAJGFE=FL9D 9F<
Economics, 2021.

( = KK A ; 9Do0és tarborFpfcing reduce emissions? A review cpest analyses] A
Environmental Research Letteris:4 (2021).

IMF . World Economic Outloploctober 2022.

#E9FM=D ) G @D EKffe@s=ot@aon Piicind@abBdOfheraClimate Policies on CO2
Emissiond$] BESifo Working Paper No. 9347, October 2021.
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Economic Journal: Economic Poligy:4 (November 2019);3D.
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matters - Evidence from the Swedish residential secjAifh Working Paper, No. 19/2019,
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The Impact of Carbon Pricing on Global Emissions to 2050
October 2023

Just how much difference would carbon pricing make to global efforts to keep climate
disruption in check? A comprehensive analysis by four economists and energy analysts at the
Massachusetts Institute of Technology offers striking confirmation that makalignate

polluters pay is the key to keeping greenhouse gas emissions in check.

Their study published in the journaEconomics of EnergyEavironmental Poligyconcerns

trends in the global electrification of passenger cars through 2050, based on the stringency of
climate policies in major markets such as the United States, Europe, and China. Buried in
their analysis, however, are bigggicture estimates of hav such policies could affect GO
emissions and global economic growth.

Using an enhanced version of the MIT Economic Projection and Policy Analysis model, a
sophisticated tool uses historical data from 34 different sectors to forecast economic trends,
they examine three different scenarios:

1 TheirReferencescenario assumes expanded use of renewable energy for electric
power generation and a strengthening of fuel efficiency standards for liglty
vehicles.

1 TheirParis Forevescenario models a limited increase in global climate mitigation
=>>GJLK GN=J LG<9QAK D= #eveDcEmmitments @etigék ME = K L
MF<=J L@= .9JAK ?2J==E=FL 9J= E=L :Q TIPrR

1 TheirParisto2°®; =F9JAG a9KKME=K L @= WR&iEForeleALA?9LA
scenario up to 2030, but more aggressive policy action thereafter to reach the global
emissions trajectory needed to limit global average surface temperature warming to
Fre! g A

From a U.S. perspectiv®aris Foreveis more aggressive than current U.S. policy. The

Inflation Reduction Act at best gets us only to about a 40% reduction in carbon dioxide

emissions relative to 2005. To meet our Paris commitments, the United States must ratchet
emissions down 50% by 203 other words, this model offers helpful insights into what

HGDA; A=K EMKL ; GE= F=PL >GJ L@= 3FAL=< 1L9L=K
'Pf PgA

Their model indicates that thé”aris to 2°@ajectory will require economies around the world

to impose carbon prices that climb to $140/t G® 2040 and about $200/tGAF T Pf Pg & =J -
a depiction of how carbon prices in the United States would need to rise, first to meet the

2030 Paris Commitment, and then to hold warming in check by 2050:
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Global CO2 emissions in different scenarios.
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Their model forecasts that a full $200 carbon tax would cost the global economy about 3% of

GDP by 2050 relative to thReferencescenario. No one should lose sleep overthéa L AK =1 M9 D
to just one or two years of economic growth over several decades. People in 2050 will still

enjoy far higher levels of output than they do tod#and with far less disruptive warming and

air pollution than they would otherwise.
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Postscript

Anew studyissued by Resources for the Future sheds light on what many economic models
of climate policy miss-the avoided damages from minimizing global warming and climate
disruption.

_ ) Holding global temperature rise to 1.5°C instead of

Figure 3. Cumulative Expected Present Value of . X

Total Climate Damages from the Baseline GIVE 2.5°C would prOduce roughly $605 trillion in present

Model Through 2300, Along with Models That H

B e e e Below 250 Pathways value benefits (reduced damages) through 2300, the
study finds. These benefits, which total about $6.8
trillion per year, are equivalent to 2 percenfo

AT projected global GDP between 2020 and 2300. (Keep
in mind that these numbers are huge in part because
$605T the time period is extremely long.)

reduction

Sources:

f;gﬁzﬁon 1=37?2=Q . 9 Dboha=ENCcirfdatiodoDl4oit a

duty Vehicles: Impacts of Economics and Climate
Policy/l Bconomics of Energy and Environmental
Policy 11:1 (January 2022).

(GJ<9F 5AF?dirEGho@c Bebefit9dy /1 a
Achieving the Paris Agreement GoAIA 0 =KGMJ ; =K
GIVE model  2.0°C 15°C the Future Issue Brief, October 16, 2023.

Damages (trillion $)

72


https://www.rff.org/publications/issue-briefs/the-economic-benefits-of-achieving-the-paris-agreement-goals/
http://www.iaee.org/en/publications/eeeparticle.aspx?id=408
http://www.iaee.org/en/publications/eeeparticle.aspx?id=408
http://www.iaee.org/en/publications/eeeparticle.aspx?id=408
https://media.rff.org/documents/IB_23-08_v2.pdf
https://media.rff.org/documents/IB_23-08_v2.pdf

The State of Carbon Pricing Around the World
May 2024

1'9J: GF HJA; AF? @9K L@AK AF ; GEEGF OAL@ GL @=1J
helping to control greenhouse gas pollution, but not nearly enough to stave off unacceptable
disruption of the global climate.

2@9LAK L@= E=KK9?= "' L9C= 909Q >JGEstale@= D9L=K
Trends of Carbon Pricing 202tprovides invaluable data charting the progress of this most

powerful climate policy in the face of daunting political obstacles that confront virtually all

efforts to put a lid on emissions of carbon dioxide and other hegtpping gases.

On the bright side, carbon pricing now reaches a quarter of those emissions, up from only 7%

a decade ago. The number of countries and other jurisdictions adopting carbon pricing grew

by two last year to 75, with more plans in the works in such importaotictries as Brazil,

| @AD=J] ! GDGE: A9J] ' F<A9J] 9F< 2MJC=Qg F< L@= #
Mechanism will provide strong incentives for these and other trading partners to join the

carbon pricing bandwagon.

FIGURE 4

Map of carbon taxes and ETSs

@ ETS and carbon tax implemente d
@ ETSimplemented
@ Carbon taximplemented

ETS or carbon tax under consideration

As global emissions rose, carbon pricingvenuesset a new recoraf $104 billion last year.
More than half went to fund climate and environmental programs. Only about 10% of
revenues were redistributed to households in the form of dividends or the like, with Austria
and Canada as leaders in that policy.

Effective carborprices however, slipped in some countries, including the UK and the
European Union, in the face of voter discontent with high energy prices. In virtually all
. GMFLJA=K/J] ; 9J: GF HJA; =K J=E9AF a>9DD K@GJL G
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?J==E=FL ?G9DKNA L@= J=HGJL FGL=KK 2@9L K@GJ
global warming to2°C above prendustrial levels

K L @= J=HGIhR01% tbedHiglEel&l Comiigsioraon Carbon Prices concluded
that carbon prices needed to be USD-80/ton of carbon dioxide equivalent (tCO2e) in 2020
and reach USD 5000/tCO2e by 2030 to be on track to limit temperature rises to well below
2°C. 47 In @24, only seven carbon pricing instruments, covering less than 1% of global GHG
emissions, reached price levels at or above the inflatadjusted minimum level of USD 63
per tCO2e (in 2024 USRA).

The bottom line should come as no surprise: the world needs to do more, and quickly:

d =KHAL= L@= HGKALAN= LJ=F<K L@9L 9J= GMLDAF=«<
coverage are going to be essential to really unlock the potential of carbon pricing. This will

require political commitment, stronger global frameworks, and irgtiives to share best

practices that can help drive ambition. Time is not on our side as countries will need to move

further, faster to decisively bend the emissions curve and safeguard a livable planet.

FIGURE 2
Global total carbon price for the period 2015-2021 (USD 2023)
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FIGURE 7

Prices and coverage across ETSs and carbon taxes, as of April 1, 2024
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2 @= 5GJDc< 9FCAK 9FFM9D J=HGJL GF ;9J: GF HJA;
directpricing programs in the form of explicit carbon taxes or emissions trading systems but

fails to credit many countries around the world, including the United States, thatirectly

HIJA; = =EAKKAGFK L@IGM?@ HGDA; A=K KM; @ 9K ?9KG
linked to carbon content.

E9BGJ F=0 5GJD< Me®BFiQ TOGEJa®MPACAY KK=J=/TLKa LG H9 A
fuller picture of global carbon pricing. It estimates indirect taxes without straying into more
nebulous territory of trying to assign price equivalents to nguice policies such as
renewable portfolio standards or clean energy subsedi The common denominator across
?=FMAF= HJA; AF? HGDA; A=KJl] AL HGAFLK GMLJ] AK L

One result of this sophisticated study of 142 countries from 1991 to 2021 is to demonstrate

that carbon pricing is far more widespread and robust than previously reported. Many
<=N=DGHAF? F9LAGFKJ] AF H9JLA; MD9J Aslyseceied] N= EM
for their fossil fuel taxes. As of 2021, 87% of the global total carbon price consisted of indirect

pricing, mostly of transportation fuels.
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Unfortunately, the study also reports relatively little progress over the past three decades in
growth of total carbon prices (TCP). One culprit, it explains, is the prevalence of offsetting fuel
subsidies that undercut the benefit of direct and indirecaudbon pricing (DCP and ICP).

Figure 1. Global TCP and its components in 2021 dollars. Only the ICP is shown when it
identically overlaps with the TCP. The list of countries belonging to each of the four groups is
shown in Appendix C.
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. 9GDG ? F GIDeMsurinA TotllCar9oD BrifjfipA 5 GJ D < 9FC %JGMHIJ
Working Paper 10486, June 20223.

Will the Real Carbon Price Please Stand @p
October 2022

If you want to gauge the impact of carbon pricing in the 43 countries and 32 subnational
jurisdictions that have it, you need to look not only at the level of the price but its coverage.
Many countries exempt entire industries to avoid political backlashtade issues. The result
sometimes looks more like Swiss cheese than true econewige price incentives to reduce
dependence on fossil fuels.

2@= 5GJDc< 9FC @9K DGF? =Z=EH@IKAR=<Stat@AK AFL=1J
Trends of Carbon Pricing A K L@AK ; @9JL L9C=F >JGE L@= TPRT
like Sweden and Switzerland have heroically high carbon prices but only middling coverage.

Others, like Canada, have modest tax rates but exempt fewer sectors of their economies.

A newWorld Carbon Pricing Databasteveloped by Resources for the Future and researcher
Geoffroy Dolphin offers an online tool that lets you see at a glance not only what countries

and jurisdictions have carbon pricing, but what their effective, or emissiemsighted, prices

really are. Tht is to say, the average carbon price across all sectors, weighted by each

K=; LGJAK K@9J= G> L@= =; GFGEQAK LGL9D ; 9J: GF
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Absolute emissions coverage, share of emissions covered, and prices for CPIs across jurisdictions
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**This is a composite presantation representing total emissions coverad by carbon pricing instruments under the Pan-Canadian Framework. It includes a

combination of ETS-liks and carbon tax-like instruments, implementad at both provincial and federal levels.

2@= 0%$% <9L9: 9K= HIGNA<=K AFKA?@LK QGM ; 9F GF
$GJ =P9EHD=/1] AL J=HGJLK L@9L ! @AaBc8rddmissions> =; L AN
trading scheme was a mere $0.37 per metric ton of CO2.

Sweden, which introduced a carbon tax in 1990, has long boasted of a carbon price of nearly
$130 per metric ton. Because of its many exemptions, however, RFF reports an effective
carbon price of only $56.57 in 2020 (still one of the highest in the world).

K 9 '9DA>GJFA9 J=KA<=FLN ' O0O9K AFL=J=KL=< LG
was $13.63, thanks to the fact that our camd-trade market covers 82% of emissions. That

JO9L= ; GEH9J=K >9NGJ9: DQ LG %3)BBRFOAK=zbAN=LAD
EppykfFPRN] 9F< | 9F9<9AK G> EppypXy .JA; =K AF 9DD
since then, so this tool is already a little dated.

0$$ AKFAL L @= GF DUECR Bak OdatkbGdd &ffective @axbdnidded foldhe ¥
E9BGJ =; GFGEA=K AL ; GN=J KEff&iive @hhRatesROBA ? DGKKQ

Earlier this year, the journallimate Policy published an analysby three scholars of

a; GEHJ=@=FKAN= ;9J: GF HJA; =K G> F9LAGF9D ; DAE
carbon prices reflected by a broad range of ngmice policies that reduce carbon emissions.

Their analysis tells a rather different storyhewn in the chart below:
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Figure 2. Country-Level Comprehensive Carbon Price by Country in 2019 USD
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Measuring comprehensive carbon prices of national climate polidi2822)

They report that their comprehensive measure shows a meaningful rise in global climate
mitigation efforts over the past decade:

Figure 1. Global Comprehensive Carbon Price from 2008 to 2019
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Source:

+9JC ! 9J @9ehdudhg corlopredeDgivE cadon prices of national climate polidleA
Climate Policy22:2, January 2022.
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1 6 ¢ dhe Matterwith Canada?
November 2022

Ever since Canada enacteccarbon fee and dividend policAF T Ppx/l ' AN= : ==F 9
(Other enthusiasts includélobel Prizewinning economistsWilliam Nordhaus and Joseph

Stiglitz and thelnternational Monetary Fund Its benchmark fee started at C$20 per metric

ton of CO2 and is programmed to rise to C$170/t by 2030, which will make it the highest in the

world. The law also returns 90 percent of the revenue to individuals, making it highly

progressive and helping tghield it against ongoing political attacks.

So | was distressed to read thatanada ranks dead a8 EGF? L @= OGJD<AK pP E
developed countries in terms of meeting its greenhouse gas emissions targets for 2030,

according to Corporate Knights, a sustainable economy research firm. In 2019, the last pre
HOF<=EA,; Q=9J >GJ O@A; &misHohsIverd down o@lN3MHlioM : D=7 !
metric tons (Mt) from the 2005 baseline. It will neadnualcuts of about 30 Mt to reach its

goal of a 4845% reduction by 2030. (The United States aims for a reduction e63%.)

Greenhouse gas emissions, Canada, 1990 to 2020
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1G O@LAK L@= E9LL=J OAL@ !'9F9<9Y ' KHGC= OAL
economists, Nicholas River§anada Research Chair in Climate and Energy Policy at the
University of Ottawa and followed up by reading a variety of studies. In brief, the problem
OAL@ ! 9F9<9AK ;9J: GF L9P K==EK JGGL=< AF L@J-=

f 'L @YKFAL :==F AF =>>=;L DGF? =FGM?@J] 9DL@
programs that predate it. The national policy setting a minimum price only passed in
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2019 aftermany years of relative inaction by the former governmefhe tax also
started at a low level and only this year climbed to C$50/t.

T ' 9F9<9AK ; 9J: GF HGDA; Q H=JEALK ; GFKA<=J9:D
?G=K =9KQ GF E9FQ E9BGJ AF<MKLJA=KJ]] AF; DM<
a problem sincezmissions from oil and gas productiohave increased 74% since 1990
and now account for 27% of national greenhouse gas emissions, more than any other
sector.

1 The impact of the carbon tax has been blunted by ongoing uncertainty over its
political future. The Conservative Party continues to inveigh against it, much as
Republicans vow to overturn Obamacare. That discourages investment by businesses
and householdsn longerlived equipment that would reduce emissions.

Oil and gas sector greenhouse gas emissions, Canada, 1990 to
2020
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Too many loopholes

To avoid political brawls with provinces like petroleusrich Alberta and with major industries

. GF; =JF=< GN=J L@=AJ AFL=JF9LAGF9D ; GEH=LALAN
DGGH@GD=K/JJA OAN=JK =PHD9AF=</J] pAfcidM<AF? OA<-=
9<EAFAKLJ9LAGFK 42@= ?GANEAKEZFIL AKGEHQA@SKTHAQAR |
OGJC GF LA?@L=FAF? AL GN=J LAE=/A : ML L@9L E=
D=FA=FL L@9F O=A< DAC= LG K==§gA
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https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/greenhouse-gas-emissions.html#oil-gas

Thefirst independent reviewof carbon pricing last year by the Canadian Institute for Climate

Choices identified weak and inconsistent provincial pricing of emissions from major industrial
HDO9FLK 9K GF= C=Q <J90:9;Cks ab= 0=J= KMJIHJAKS=
to large emitters both across and within jurisdictions, ranging between $1.80 and $26 per

LGFF= OAL@ 9F 9N=J9?-=i@porteBif sa2h@AK= J9 N.=GIFF?>== A FG KL
=P; =HLAGF9DDQ DGOKA

A major climatepolicyrepot AKKM=< =9JDA=J L@AK Q=9J :Q !/9F9«<
' JALA; AR=< a0O=9C EAFAEME F9LAGF9D KL9F<9J<K >
HI9AK=< ;9JJ: GF HJA; AF? 9K aGF= G> L@= EGKL =>
greenhousegas EAKKAGFKA : ML FGL=< L@9L ALK =>>=;LAN:
:JG9<DQ 9F< HJGEHLDQ 9F< : =; GE=K AF; J=9KAF?DQ

Exemplifying the problem with provincial exceptions to national policy, the Alberta

government earlier this year used revenue from its provincial tax on industrial polluters

purchase ads promoting an oil sands pipeline expansgppn 2 @= HJ GNAF; =AK EAFAK
previously worked for the Canadian Energy Pipeline Association.

Too much uncertainty

OAN=JK LGD< E= >MJL@=J L@9L a9bDL@GM?@ L@= ; 91
finance some lowcarbon investments because of the political risk that the tax will be
OAL@<J90FK 2@AK <G=KFAL 9HH=9J) AR; RB@=MEG=<3DRA

The Canadian Climate Institute addressed that issue head on in a report issued this October,
&Closing the CarbotPricing Certainty Gafy

Decarbonizing Canadian industry requires billions of dollars in privatector

investments today to achieve our 2030 targets. In order for those investments to make

sense for firms and investors, they must be confidenttha® F9 <9 AK ; 9J: GF HJA
actually increase as scheduled. . . .

Thisis areal problemKAL AKFAL L@=GJ=LA; 9Dy -N=J L@= ;G
with industry, business associations, commercial investors, and other stakeholders, the

authors heard again and again that the carbepricing certainty gap is inhibing

investment and needs to be addressed urgently in order to accelerate industrial

decarbonization.

One of its recommendations, which is undeerious official considerationis for the federal

government in effect to guarantee the future carbon price through contracts with firms

undertaking major carbonrreducing investments. If the price rises as expected, the

government would pay nothing. If a future government reneges onrpiad price increases, it

OGMD< := ; GFLJY9; LM9DDQ G: DA?9L=< LG E9C= MH L
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https://environmentjournal.ca/first-independent-review-on-carbon-pricing-in-canada/
https://climatechoices.ca/wp-content/uploads/2021/06/State-of-carbon-pricing-report-English-FINAL.pdf
https://www.oag-bvg.gc.ca/internet/English/parl_cesd_202204_05_e_44025.html
https://www.desmog.com/2022/04/19/alberta-spending-carbon-tax-on-oil-campaigns/
https://www.desmog.com/2022/04/19/alberta-spending-carbon-tax-on-oil-campaigns/
https://cleanprosperity.ca/wp-content/uploads/2022/10/Closing_the_Carbon-Pricing_Certainty_Gap.pdf
https://financialpost.com/commodities/energy/oil-gas/liberals-carbon-tax-climate-change

Too muchmisinformation

The Liberal government is listening to constructive critics and working to reform carbon

HJA; AF? 9F< GL@=J F9LAGF9D HGDA; A=K LG @=DH E
political future of its carbon fee remains uncertain owing to relentless opgasi by the rival
Conservative Party. Its leaders have taken advantage of rising energy prices to condemn the

cost to consumers, without acknowledging either the offsetting dividend or the benefits of

climate mitigation.

Prime Minister Justin Trudeauented this Septembeagainst one such critic, the

l GFK=JN9LAN= HJ=EA=J G> +9FALG: 95 a5@9L L@= H
seem to be honest about with Canadians is in the places like Manitoba, where the federal

price on pollution applies, average families getore money back from the price on pollution

than the extra price on pollution costs them. We found a way of fighting climate change while
supporting families who need that support, and that's something that we are going to

. GFLAFM= LG <GyA

Some of the biggest Conservative talking points were provided madiamentary report
AKKM=< AF +9J; @1 O@A; @ ; D9AE=< L@9L aEGKL @GM
program owing to its negative impact on economic growth.

There were twdiuge problemsOAL @ L@= J=HGJLgK -F= AK L@9L ALK
accord with realworld studies, which shovwagainand againand againthat carbon taxes have

no meaningful negative impact on economic growth.2821 studyG > JALAK@ ! GDME: /
=PH=JA=F; = OAL@ ; 9J: GF L 9 eutkal cirli#doR taxatiof lRARFK < =; D9

negative impacts on GDP. We thus conclude that implementing agmaounced policy of

revenueneutral carbon taxation . . . contributes to lowimg harmful greenhouse gases into

L@= 9LEGKH@=J= OAL@GML @MJLAF? L@= GN=J9DD =;

The other problem with the report is it examined only the costs and not the potential benefits

of carbon pricing. Any investment looks bad under such esided scrutiny. Indeed, a

scholarlystudy published in Environmental PoliticB 9 KL Q=9J ; GEHD9AF=< 9: C
., GFKMDL9FLK @AJ=< :Q L@= H=LJGD=ME AF<MKLJQA
O@AD= A?FGJAF? HGDA; Q :=F=>ALKA LG aMF<=JEAF®S
the US over a span of decades, iiDM< AF? ; 9J: GF HJA; AF?KA

The Parliamentary Budget Office was not hired by the petroleum industry, of course, but it
ignored facts about theeconomic harm to Canada from climate chandike thosereported
recently by the Canadian Climate Institute

T Q IPlrfJl] ; DAE9L= AEH9:; LK OADD KDGO ! 9F9<9A
which is equal to 50 per cent of projected GDP growth.
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https://community.citizensclimate.org/discuss/viewtopic/1840/26320
https://www.cbc.ca/news/politics/trudeau-premiers-carbon-tax-1.6571042
https://www.pbo-dpb.ca/en/publications/RP-2122-032-S--distributional-analysis-federal-carbon-pricing-under-healthy-environment-healthy-economy--une-analyse-distributive-tarification-federale-carbone-dans-cadre-plan-un-environnement-sain-une-eco
https://www.cbc.ca/news/politics/house-of-commons-pbo-report-carbon-tax-1.6625612
https://ideas.repec.org/a/gam/jjrfmx/v15y2022i9p404-d912454.html
https://www.rff.org/publications/reports/lessons-from-the-literature-for-state-carbon-pricing-policy-design/
https://www.econstor.eu/handle/10419/231459
https://doi.org/10.5547/01956574.42.3.jber
https://www.tandfonline.com/doi/full/10.1080/09644016.2021.1947636
https://institute.smartprosperity.ca/EstimatingImpact
https://climateinstitute.ca/news/canadas-economy-already-hurt-by-climate-change-households-hit-hardest/
https://climateinstitute.ca/news/canadas-economy-already-hurt-by-climate-change-households-hit-hardest/

1 Low-income households could see income losses of 12 per cent in a low emissions
scenario and 19 percent in a high emissions scenario by the end of the century.

T Job losses could increase to 2.9 million by enéi-century.

1 Proactive adaptation measures combined with global mitigation measures would cut
costs to Canada by threquarters.

Climate change will harm Canada’s economy
and Canadian households across multiple dimensions.

Economic drag indicators

Real GDP Exports Job losses
l....'.. ...'.'. -.......
-10% .

Median
-20%

Low |

-30% emissions scenario
-40%

1 G MJ Damage @ontrol: Reducing the Costs of Climate Impacts in Caflafla I' RT' T

|l 9F9<9AK HJ=KLA?AGMK #; G>AK; 9D ! GEEAKKAGF/ AF
equation andreportedL @9 L a; 9J: GF HJA; AF? LGHK L@= DAKLA
reduction target:

a'L <=DAN=JK L @= DGO =AKdteadjly@Gisng carb@iptic&K darisdefevel = < M; L
l 9 F 9 < 9 Aahd naitair?strdng economic growth. It can also generate revenue that can

be returned to Canadians to maintain affordability. . . Our modelling shows that carbon

pricing will grow Canadian incomes on average by $3,8@drein 2030 relative to a policy

approach that relies on a mix of subsidies and indus®F DQ J =? MDO9LAGFKgA

Amen to that.

P.S.l recently came across this interestingojection by the International Energy Agencg
20200f the impacts of various climate policies in Canadés too soon to know whether

carbon pricing is setting Canada on track to meet that prediction. Here's a chart showing the
full range of policies that IEA considered:
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https://climateinstitute.ca/wp-content/uploads/2022/09/Damage-Control_-EN_0927.pdf
https://ecofiscal.ca/reports/bridging-gap-real-options-meeting-canadas-2030-ghg-target/
https://www.iea.org/reports/implementing-effective-emissions-trading-systems/defining-the-role

Estimated cumulative emissions reductions due to carbon pricing in
Canada compared with other federal policies

Sources:

Jean2 @G E 9 K =JF9J< 9R<impt@ 9 Bevenhulleu@AIBIh Tax on
GDP Dynamics: The Case of British ColuniBhe Energy Journa#2:3 (2021). 233.

Source: |[EA

AngelaKoppl, &Effects of environmental and carbon taxation: A literature reviByA  5°' $ -
Working Papers 619, 2021.

) 9L @) QF = ! IssOnd f@m thé LitdDuke flor State Carbon Pricing Policy Deidn
Resources for the Future report, January 2022.
HGGJ N9 %MdiktsMns RdducBob Roliciesiand Their Effects on Econidy +" . ' J1 pF

(September 2022),-17.

1 9F9<A9F | DAB&ng ConfoK ReAluciMiLire fJostd of Climate Impacts in
CanaddlA T RTT
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https://journals.sagepub.com/doi/10.5547/01956574.42.3.jber
https://journals.sagepub.com/doi/10.5547/01956574.42.3.jber
https://www.econstor.eu/handle/10419/231459
https://www.rff.org/publications/reports/lessons-from-the-literature-for-state-carbon-pricing-policy-design/
https://ideas.repec.org/a/gam/jjrfmx/v15y2022i9p404-d912454.html
https://climateinstitute.ca/wp-content/uploads/2022/09/Damage-Control_-EN_0927.pdf
https://climateinstitute.ca/wp-content/uploads/2022/09/Damage-Control_-EN_0927.pdf
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October 2024
If Conservative Party demagogues in Canada succeed inthéirEH9 A? F Ixfandi 9 P L @=
J=H=9D L@= ; GMFLJQAK EG<=D ;9J: GF >== 9F< <AN

with the nonpartisan and ostensibly expert Parliamentary Budget Office (PBO).

In 2022, the PBO issued a seemingly authoritative but deeply flawed economic and financial
9F9DQKAK G> ;9J: GF HJA; AF? AF5 @9FAKIK@O$EGIL EG.
Canada® 6

Although the PBO conceded that most households would get back more in rebates than they

paid in higher energy prices (the fiscal impact), it emphasized that most Canadians would
KM>>=J]J DGKK=K >JGE a4L@= GN=J9DD= F=GMEIANGAK §
economy. By 2030, it estimated for example, the shortfall in potential growth would cost

many middleincome households in Alberta more than 1% of disposable income (see

Summary Figure 1).

Summary Figure 1 Household net carbon costs in 2030-31 under HEHE carbon
pricing
AR, §7,402
$8,000 Alberta (2.8%)
$6.000 Household net carbon cost — fiscal impact only
B Household net carbon cost — fiscal and economic impacts
- $3,409
$4,000 (2.4%)
$2,282
(1.9%)
$2,000 1,116
(1.1%
100 : :
o [N
$0 - —
-$660 -$725 -$663 c
6 -$967 a1 -$84
-$896 (-1.9%) PR -$1,017 (-0.5%) (-0.3%) (-0 T-'-"
$2,000 - (-2.6%) -1.5%) (-1.0%) E (-0.7%)
15t quintile 2nd guintile 3rd quintile 4th quintile 5th quintile  Provincial average

A Distributional Analysis of Federal Carbon Pricing under A Healthy Environment and A
Healthy Economyd PBO 2022

While antigovernment Conservatives and media jumped on those estimates as proof that
NGL=JK 0O=J= :=AF? >D==; =<J] E9FQ =; GFGEAKLK <=
<GAF? FGL@AF? LG ; MJ: L@= D9J7?= 9F<ecchdngOAF? A
If businesses adopted such a methodoloddooking at only one side of the cost/benefit

equationXthey would never invest a dollar in anything.
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/38297
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/38297
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/37847
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/27056
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/27056
https://distribution-a617274656661637473.pbo-dpb.ca/6399abff7887b53208a1e97cfb397801ea9f4e729c15dfb85998d1eb359ea5c7
https://distribution-a617274656661637473.pbo-dpb.ca/6399abff7887b53208a1e97cfb397801ea9f4e729c15dfb85998d1eb359ea5c7

Economists also criticized the PBO for serious technical errors. Earlier this month, as a result,
the PBO issued a revised report fixing those errors. The report still fails to estimate the
benefits of climate action, but now it concedes that costs to halmwlds will be much lower

than previously reported. In the case of Alberta, for example, the PBO now estimates the
average net cost per household at $697 in 2030, down from $2,773.

But both PBO reports suffer from another structural failing: the critical assumption
embedded in their economic model that taxing fossil fuels while recycling revenues will curb
economic growth.

In my previous pos§ ' FGAEK £@GEGHEBA; EG<=D -woldksidiea, L 9; ; G
which showagain and again and again that carbon taxes have no meaningful negative

impact on economic growth. 2021 study G > JALAK@ ! GDME: A9AK =PH=1J.
KAF; = T PP < =nelral&abonTaxation-has ndnktmative impacts on GDP. We

thus conclude that implementing a pre@nnounced policy of revenuaeutral carbon taxation

... contributes to lowdang harmful greenhouse gases into the atmosphere without hurting

L@= GN=J9DD =; GFGEQ G> L@= 9KKG; A9L =< =?2AGF§

-F= G> L@= OGJD<AK D=9<AF? 9ML@GJALA=K GF L @=
economist Gilbert Metcalf, last yeasummarized the result®f many empirical studies in a

review essay foOxford Review of Economic Palg@]nce [business] creation and technology

adoption are incorporated into modellingd @= G :&ckirbod tdxesnfhy lead to modestly
HGKALAN= AEH9; LK GF =; GFGEA; GMLHML OAF 9<<AL

A new papecirculated by two economists at the University of California Los Angeles and

Wake Forest University reports success in replicating a landmark 2023 study by Metcalf and

famed Harvard economist James Stock. Metcalf and Stock analyzed data on carbon pricing

and macroeconomic growth in 31 European countries from 1990 through 2018. In addition to

finding that carbon pricing significantly reduced carbon dioxide, they demonstrated that

acarbon taxes have no adverse effects on GDP growth or employment. In.factarbon

LO9P=K E9Q @9N= 9 R=JG LG EG<=HRHebDew redliGatiohL AN= =>
study strengthens that conclusion through additional tests using different statistical

specifications.

In short, the only major finding worth believing from the updated PBO study is that most

Canadian households would come out significantly ahe#ty as much as 1% of disposable
incomeXkfrom the combined carbon tax and rebate in 2030. (See Table 1 below, gdtiat
F=?29LAN= FME: =JK J=HJ=K=FL 9F AF; GE= ?29AFK0OH

|l 9F9<9AK >D9?K@AH ; DAE9L= HGDA; Q J=E9AFK GF L

86


https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/27056
https://ideas.repec.org/a/gam/jjrfmx/v15y2022i9p404-d912454.html
https://www.rff.org/publications/reports/lessons-from-the-literature-for-state-carbon-pricing-policy-design/
https://www.econstor.eu/handle/10419/231459
https://doi.org/10.5547/01956574.42.3.jber
https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/29850
https://www.econstor.eu/bitstream/10419/303905/1/I4R-DP167.pdf

Table 1 - Average household net cost of the federal fuel charge in 2030-31 by income
quintile in dollars and as a percentage of disposable income (fiscal impact only)

Backstop province 1st quintile 2nd quintile 3rd quintile 4th quintile 5th quintile Average
Newfoundland and Labrador -$893 -$971 -$642 -$606 -$467 -$713
Newfoundland and Labrador -2.8% -1.8% -0.8% -0.5% -0.2% -0.7%
Prince Edward Island -$491 -$404 -$317 -$123 $302 -$204
Prince Edward Island -1.6% -0.7% -0.4% -0.1% 0.1% -0.2%
Nova Scotia -$598 -$549 -$222 -$249 $50 -$313
Nova Scotia -2.0% -1.0% -0.3% -0.2% 0.0% -0.3%
New Brunswick -$472 -$336 -$240 -$178 $22 -$241
New Brunswick -1.5% -0.6% -0.3% -0.2% 0.0% -0.2%
Ontario -$642 -$472 -$243 -$277 -$28 -$331
Ontario -1.9% -0.7% -0.2% -0.2% -0.0% -0.3%
Manitoba -$793 -$636 -$611 -$537 -$126 -$537
Manitoba -2.5% -1.1% -0.7% -0.4% -0.1% -0.5%
Saskatchewan -$1,424 -$1,385 -$1,298 -$1,185 -$733 -$1,205
Saskatchewan -4.5% -2.2% -1.4% -0.9% -0.3% -1.0%
Alberta -$768 -$888 -$856 -$339 -$782 -$725
Alberta -2.1% -1.3% -0.8% -0.2% -0.2% -0.5%
Source

Office of the Parliamentary Budget Officer.

Note

Net cost (fiscal impact only) is calculated as the federal fuel charge and related GST paid (that is the gross cost), less the Canada
Carbon Rebate received. A negative cost is a “net gain”, meaning the amount of the Canada Carbon Rebate received exceeds the gross
cost to the household. The 1st quintile represents the lowest household income quintile; the 5th quintile represents the highest

household income quintile.

PBO 2024\ Distributional Analysis of the Federal Fuel Chaéddpdate
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At the end of his official visit to Ireland last year, President .
BidenremarkedL @9 L KLGJA=K G> @AK
' =; GE= H9JL G> EQ KGMDKA &:
to heart in his next term: how Ireland is meeting its climate *
obligations with a national carbon tax.

MFLJQ -
LGJQ @

Most Americans have no clue that neighboring Canada has
FOLAGF9D ;9J: GF L9P L@9L J¢ @AK

KMIHJAKAF? L@9L 'J=D9F<AK DALLD
among climate activists.

To the average Irish resident, however, the tax is real enough. On May 1, it increaged by r P

L G E fnigtrickion df CO2 (about US$60). Theerage household will pagbout $125 per

Q=9J AF ;9J: GF L9P=K =E: =<<=< AF L@= =F=J7?7Q 9
now one of the highest in the worldiccording to World Bank data

Figure 1 International comparison of carbon prices for ETS and tax measures in 20233

Under leadership ofts Green Party, and with strong support from economisisa time of

fiscal turmoil, Ireland introduced its carbon tax in December 2009 at a ratE @f f  mitric)

ton. It was soon levied on all major fossil fuels but exempted sectors like power generation

. GN=J=< :Q L@= #MIJGH=9F 3FAGFAK #EAKKAGFK 2J9
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https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/35994
https://apnews.com/article/biden-ireland-ancestor-president-9da89a36f944a6103f7bae5d91103671
https://www.rte.ie/news/business/2024/0501/1446656-carbon-tax-increase/
https://openknowledge.worldbank.org/entities/publication/58f2a409-9bb7-4ee6-899d-be47835c838f
https://read.oecd-ilibrary.org/environment-and-sustainable-development/ireland-s-carbon-tax-and-the-fiscal-crisis_5k3z11j3w0bw-en#page33

proposed U.S. caqand-trade law passed the House but died in the Senate, leaving the United
States as one of the few advanced industrial nations today without carbon pricing.

Following intense public debat ' J=D9F<AK $AF9F; = L G> TPRIPR
AF L@= ; GMFLJQAK ; 9J: GF pHIPAgicPn d@¥9n 2830A% KDI L =
that rate, the tax will have sharp teeth. In 2011, a consumer paid &ly krscabon taxes to

fill a 60 liter tank of gasoline. By 2030, filling the same tank will ot ' i d4rbon taxes.

Figure 1: Carbon Tax Rates 2010-2050
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Source: Department of Finance's Tax Strategy Group (TSG) and

Note: rates marked in blue represent shadow carbon prices to be used for estimating future
costs of infrastructure projects, but are not legislated increases in carbon taxes.

''J=D9F<AK ; 9J: GF L9P @%Kgh 20D/t 6ufenidsiodsfrony ; L=< : = @
agriculture and the residential and commercial building sectors by about 23% relative to

1990, though it failed to suppress transport emissions. Even so, the planned tax increases

OGFAL : = =FGM? @ LG E = =rgetdf rddudng greedhBusemas? 9DDQ : AF
emissions reductions 51% by 2030. Thevernment estimateghat its carbon tax and other

existing climate programs will reduce overall emissions only 29% by then.

Recycling revenues for equity and political buy-in

In Ireland, as everywhere, strict climate policies run up against voters who are loathe to pay
@A? @=J HJA; =K >GJ =F=J?Qy 2G @=DH E9C= L@= ; G
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https://www.irishtimes.com/news/politics/oireachtas/debate-on-carbon-tax-increase-divides-climate-action-committee-1.3786104
https://studenttheses.uu.nl/handle/20.500.12932/35530
https://data.oireachtas.ie/ie/oireachtas/parliamentaryBudgetOffice/2024/2024-02-29_carbon-tax-series-part-1-of-3-what-is-the-carbon-tax_en.pdf

47=DDGO 4=KLA HJGL =KL KIP stto@tyconsidefeK i@ouGN=J FE=F L
universalcarbon dividends* AE N=JQ EM; @ G> L@= NA=0 L@9L L @:-
from households should be given back to househo)dsaid Prime Minister Leo Varadkar

His view did not carry the day, however. Instead, the government opted for a hybrid recycling
program. In 2020 it began earmarking new revenues from the tax for a variety of popular
d?J==FA HJG?J9EK 9F< KG; A9D O<amixmddérate-incdtfe<K L G
households. Forexampl& f : @BDAGE9JE9JC=< > GidotorbeslyJ G>ALK G
energyinefficient homes particularly in lowerincome neighborhoods. Such a program, if

administered efficiently, could reduce energy bills and carbon emissions in one go.

2024 Carbon Tax Allocations by Department & Programme?

Retrofitting & Energy
Efficiency Upgrades: €380m

Just Transition: €6m

DECC: €388m ~ODA Green Climate Fund: €2m

Fuel Allowance: €99m

Qualified Child Payment: €103m
Living Alone Allowance: €45m

2021-2024 3

licradses: Vs ~ Working Family Payment: €16m

€718m ACRES: €110m
DAFM: €113m Green Agriculture Projects: €3m

2020 & -

increase: ; reenways: €9m
€70m DeE200.. EV Grants: €8m
EV Charging: €3m
DHLGH: €5m

— Peatlands Restoration: €5m

Department of Public ExpenditureéBudget 2024: The Use of Carbon Tax Funds

Thanks also to increases in Qualified Child Payments and Working Family Payments, both
programs aimed at reducing poverty, the net effect of the carbon tax and earmarked
spending programs in 2024 will lift family incomes in the bottom half of the income
distribution, the Department of Public Expenditure reporis

Because the government rejected a universal dividend, however, the benefits of carbon tax
J=N=FM=K 9J= MF = hiMatdhe QottomAiktHe ihndomevlistributipn aae%o

driven by large changes for a relatively small number of househdjds 9 ; ; GJ<AF? LG 9
report by the Parliamentary Budget OfficéFor instance, our estimates indicate that 31 per

cent of bottom decile households receive revenues from the recycling package, falling to 18

per cent in the second decile and decreasing further to 14 per cent by the fifth dgdile

0=>GJEK G> L @= ; MJJ =F Lcoudbe\usekuNtrordédr tofaQlitaiza-? HJ G?
equitable transition to a lowcarbon economyl]A L @= J=HGJL ; GF; DM<=<
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https://www.irishtimes.com/news/ireland/irish-news/robinson-backs-varadkar-on-carbon-cheque-initiative-1.3797843
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For all their limitations, decisions by the Irish government to allocate carbon tax revenue for

?2J== HJ G?J 9 EK difectly add@ssAdtHe expresbed praferences of the

public and those of powerful interest groups, such as business associations, to secure

political support for reformM A F GL =< : Q rkc@rF at=l@®n Ecolddiod EAoRomigs

which analyzes the political economic implications of carbon tax revenue recycling. Cases like

' J = DderRronstrate that a hybrid use of revenue can simultaneously serve the objectives of
enhancing public acceptability, reversing negative distributional impact, and furthering

climate change mitigation effortsd 2 @9 LAK 9 KLGJQ . J=KA<=FL A<=

2t ql Rekt WOOGRAGCcqJW7ZYUet W |1 R21IJt Wse
November 2022

2@= @ADDK 9J= 9DAN= OAL@ L@= KGMF< G> ¥ ¥ ¥ E
L@=AJ : 9FC Xima@®MHFL K¥ DAEAK =9 :36FMKS6 H9A< GML : Q

from expected carbor> == J =N=FM=K 9K H9dchso@btaxfefoih ; GEHJ = @=
enacted last year(Update: For 202425, theclimate bonus amountst€ p F £ /1 Epxf J1 ET Ff
EKP <=H=F<AF? GF L@= HJAEQ9JQ HD9: = G> J=KA<=

As of Nov. @22 about 8.7 million people had received climate bonus payments totaling
9DEGKL EF : ADDAGF¥

Contrary to theclaims of a certain prominent U.S. columnikt@9 L aL @= HGDALA; K G
9J= HGAKGF GMK fle&panddiKdrhbAmicin@¥ikually tdentire economy,

including fossil fuels used in transportation, buildings, agriculture, and small industries. The
Klimabonus is the spoonful of sugar that helps the medicine go down (sorry).

The new pricing scheme etk R LA B
applies to upstream fuel ¢ Y ofa ' il
KMHHDA=JK 9Fc<
per metric ton (t) of CO2. It
will rise each year to
ErfdL3! -T AF
which prices will be
determined in a yetto-be-
established market for
emissions allowances.

Austria is following in the :
footsteps ofGermany, which began pricing the carbon content of fusled in the building
and transportation sectors last year. Its price is scheduled to rise more modestly, from
EpRPRA3L!-T AF I'PI'p LG ErfdL AF TPIfg
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GL @ MKLJA9 9F< %=JE9FQ H9JLA; AH9L= AF L@= #
which prices emissions from electric power, large industry, and domestic aviation. The
effective price@9 K JAK=F K@9JHDQ AF L@= D9KL ; GMHD= G>

Austrians and legal residents are getting an unusually large climate bonus this year to offset
the effects of high inflation. Starting next year, Austria will also adjust the size of the annual
bonus based on whether people have access to convenient putbbasportation.

&=J=AK @GO L @= MKLJA9F ?GN=JFE=FL =PHDY9AFK L

Every euro earned through CQiicing goes directly back to the people in Austria. The
entire revenue is reimbursed in such a way that climdteendly behavior and climate
friendly production pay off more and more. The principle behind it: The less CO2 is
consumed, the more remains of the climate bonus. In this way, climate protection also
pays off financially and the climate bonus will provide important support, especially for
low incomes. At the same time, Austria is assuming its responsibility for dénpaotection
and at the same time implementing European requirements.

7GM ; GMD<FAL 9KC >GJ 9 :D=9J=J =PHD9F9LAGFN 9
Sources:

Austria, Federal Ministry of Climate Action, Environment, Energy, Mobility, Innovation and

2 =; @QF GGy A

"FL=JFO9LAGFO9D ! 9J: GFKL JANGF E DQIAGFERNK GAHUIG=AE D = |
2022.

How Carbon Pricing Would\ccelerate Building Electrification:
Lessons from Japan

July 2023

The huge task of electrifying American homes and office buildings is off to a great start thanks

to subsidies for heat pumps and other solutions provided by the Inflation Reduction Act. But

we should never forget thexpert opinionof the American Council for an Energy Efficient

#, GFGEQ L@9L 9 F9LAGF9D >== GF ;9J: GF =EAKKAG
LG <JAN= : MAD<AF? =D=; LJA>A; 9LAGF >GJO09J< GF

Ina previous posl cited convincing evidence from Sweden that sales of heat pumps soared
after 2000, when carbon taxes began rising steeply, leading to a dramatic fall in carbon
emissions from residential buildings.

Also relevant is 2022 studyby University of California economist Lucas Davis of what caused
the growth of residential electric heating in the United States over the past seven decades.
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a Q >9JN1 L@= KAF?D= EGKL AEHGJLY9FL >9; LGJ AK
national carbon fee could strongly induce a shift from natural gas to efficient electric heating.

The other day | stumbled on a remarkable demonstration of the power of carbon pricing to
promote electrification and efficiency improvements in the huggfice building sector It
. GE=K AF 9DD HD9; =K >JGE (9H9F/ L@= OGJD<AK >

Japan has generally been slow to adopt carbon pricing; earlier this yeénitlly approved a
national emissions trading programbut it will not begin to bite for several years.

However, in 2010, the city of Tokyo adopted theGJ D < A K > Aahdktiade rdgragnF  ; 9 H
aimed at lowering carbon emissions from large commercial and industrial buildings. Its

emissions trading scheme imposed carbon prices on about 1,000 office buildings and 300

factories, which accounted for about 40% of all CO2 emissions from the metrap®liF 9 J = 9 AK

. GEE=J; A9D 9F< AF<MKLJA9D K=; LGJKgK 02GCQG 9; ;
greenhouse gas emissions in 2012, according tmae studyof the program.)

5AL@ ; 9J=>MD EGFALGJAF?/] @Go&GdaKemarkahledl GHGDAL9F
reduction in carbon emissions from covered offices and factories, as shown in this figure:

M Transition of total COz emissions from facilities under Tokyo Cap-and-Trade Program

First Compliance Period Second Compliance Period
Million t-CO- (Compliance Factor: 8% or 6%) (17% or 15%)
s 13%22%| 22%|24%|25%| | [26% [26% [27%
¥ l
13 4 T + | 27%

Base-yea

;2010 2011 2012 2013 2014; 2015 2016 2017 2018

*1 Base-Emission is the average emissions of three consecutive fiscal years selected by facilities between FY2002-FY2007.
*2 Aggregated value as of February 7, 2020 resulting from emission factors for electricity, etc. in the second compliance period

Since 2018gmissions have fallen 33%elative to the baseline average set in the years 2002

Widespread adoption of high efficiency heating and cooling systems, as well as of super
efficient LED lights, helped drive these results.
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d42@= HIG?J9EAK <=KA?F 9F< AEHD=E=FLY9LAGF J=>D
policies to increase market payoff, maximize flexibility in compliance and boost the ability to
implement new knowledge in building$ all ways to nurture market sucess of eceriendly

L=; @QFGDG?Q 9F< EAL As2i9Ving Hup ®Cbrnel Bniver§itpftofess@ Wiko /] A
co-authored a201® F 9 DOK A K G> inthejournal Buildihg ReSearéhmand
'"F>GJE9LAGFK a4'LAK 9 MFAI M=/ =>>=; LAN= E9F<9L

A more recent and sophisticated ;. GFGE=LJA;: 9F9DOQKA Kpublishedin@= HJ G~
Environmental Economics and Policy Studies, found that half the measured emissions

J=<M; LAGFK 0=J= <M= LG L@= ; ALQAK =EAKKAGFK L
electricity prices triggered by the forced closure of the Fukushimuclear plant in 2011.

2@= KLM<Q ; GF; DM<=< L@9L ;9J: GF HJA; AF? AF 260G
LGGDy A

In the United States, a national carbon fee, unencumbered by the complexity of emissions
trading systems, could be even more effective at lowering emissions in the building sector
and every other part of our economy. The IRA was a good start, but wasglli a serious

price on carbon to create the cleaner and more sustainable economy we so urgently require.

Sources:

2 GK @A JAEMJ9 T9dAmpac? @ tKeMOkyo emissmoifik trading scheme on office
buildings: what factor contributed to the emission reductio&Environmental Economics and
Policy Studies23 (March 2020), 5%533.

7MCG , AK @#ternativesblildi®g@migbiorieduction measure: outcomes from the
Tokyo Capand-Trade Progranf] Building Research & Informatipa4:5 (2016), 64859.

2GCQG + =L J GHGD ARedIlE of%@&MN=LdpRETafelPibgramn in the'9Fiscal
YeallA +9J; @ '/l T RIPg

* M; 9 K Th8BeéAnKnflcs & Building ElectrificatidhA ) D=AFE9F ! =FL=J >GJ
June 29, 2022.
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BAM: Europe gets ready to pull the trigger on a carbon border
adjustment

December 2022

Proponents of a national carbon price in the United States may soon enjoy welcome support

from allies across the Atlantic Ocean. Members of the European Parliament on Tuesday

reached aprovisional agreemento levy import duties on goods from countries outside the
#MJGH=9F 3FAGF O#306 L@9L <GFAL @9N= ;9J: GF HJ

Thelong-discussedeUCarbon Border Adjustment Mechanis(€CBAM), part of enuch larger

setof policed G KD9K@ #MIJGH=AK ?2J==F@GMK= ?29K =EAKKA!
paid for EU products operating under theU Emissions Trading Systg8TS) and the one for
AEHGJL=< ?GG<K/BAMIGH =K A Fo2JolEonBEnRF=E R K@AK OADD : -
achieved by obliging companies that import into the EU to purchasecsdled CBAM

certificates to pay the difference between the carbon price paid in the country of production

and the price of carbon
ODDGO9 F - = K AF Chart 1: EU imports of products covered by proposed CBAM regulation “~

from 15 most exposed countries, 2019

The goal of the CBAM is two B ionandsteel WM Fertiisers [ Electricalenergy MM Cement [ Aluminium
fold: to encourage norEU 9 —
. GMFLJA=K LG

. DAE9L= 9E: AL
=FKMJ= L@9L L 7
EALA?9LAGF HG
undermined by production

being relocated from the EU Z °
to countries with less =, I
ambitious polA ; A=Ky A
3
Studiessuggest that the I
latter issueKsometimes :
CFGOF 9K X¥Xab=9 —
undercuts the effectiveness . =
G > L @: # 3 A K ’ q,_\)‘;;\,b S‘\&‘\ ('}-\\Qb o (35\7' *9@? \(‘&’b \3‘& 5@5\(&0 @&e Q,@\é& ‘)‘-9?' %@6\ \'b‘& \D?I‘@
much as 20%. That is to say, A N S5 & L L
%é\o \}0

for every 10 tons of carbon
dioxide reduced in the region, emissions go up 2 tons in the rest of the world.

Fear of leakage has led the EU ETS to charge very low effective carbon prices for-carbon
intensive industries that face international competition. In exchange for protection against
unequal competition, EU producers will gradually pay higher carbon pricese a CBAM

takes effect in 2026. If granted formal approval by the European Parliament and member
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states, the CBAM will mainly cover iron, steel, cement, aluminum, fertilizers, electricity, and
hydrogen.

Mohammed Chahima member of the Progressive Alliance of Socialists and Democrats in the
#MJGH=9F . 9JDA9E=FLJ] K9A< al! + OADD := 9
of the only mechanisms we have to incentivize our trading partners to decarbonizér the
manufacturing industry. On top of this, it is an alternative to our current carbon leakage
measures, which will allow us to apply the polluter pays principle to our own industry. A-win
OAF KALM9LAGFgKA

Not everyone will consider it a win. American exporters may have to face new tariffs to enter
the EU market, unless the Biden administration negotiates exceptions based on the
stringency of U.S. climate policies. Russian, Chinese and Turkish exporteifs tlétr higher
average emissions rates and much higher share of EU imports (see)harill face the

greatest disadvantage.

The leverage exercised by the EU by virtue of its huge market could encourage the United
States to reconsider carbon pricing and

. . Imports
China to put more force behind itsascent e
emissions trading system Embodied

. . . Emissions in
But critics outside the EU haweontended Origin Country Imports;

that new tariffs instituted by a CBAM would (MtCO,)
simply representdiscriminatory and unfair

i 1 China 201
trade barriers.No one knows how the World 9 Russ) 154
Trade Organization, which adjudicates ussta
disputes under international trade law, will 3 Other Asia and Pacific 125
rule. European leaders insist the border fee 4 Middle East 110
Egal:g becau;\ej IZU mdustgef Wllg(a;:eE the 5 United States 63
= , = = 5 . .
HIGL =; L A GF=ANKED] HAD_MA 6 United Kingdom 46
L@= @=9< G> L@= #MJC 7 Other Europe 45
=FNAJGFE=FL ; GEEALL= 8 India 39
saying to Turkey or China is just: Put a 9  South Africa 30
' 9J: GF HJA; =3 A
Climate Leadership Council (2022) 10  Africa (Excl. South Africa) 30

1A?FA>A; 9FLDQJ] @= <A<FAL AF; DM<= L@= 3FAL=<

parliamentariantold another reporterthat the EU might work out a special deal with

; J M

1

59 K@AF?LGFKy a5= F==< LG 9NGA< >JA; LAGFK 9EGEF?

L@9L 9J= OADDAF? LG EGN= >GJO0O9J< GF ; DAE9LS=

His comment reflects the realities of global power politics. In a New York Tioogsmn this
week, Paul Krugman remarked (not disapprovingly):
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alGE= G> L@= L9JA>>K 2JMEH AEHGK=< 9J= KLADD
Organization, which is supposed to enforce rules for global commerce, declared that the

official rationale for these tariff$Kthat they were needed to protect U.S. natiahsecurity>k
wasillegitimate. And the Biden administration, in turn, told the W.T J&in startlingly blunt
languageXXto take a hike

a2@AK AK 9 N=JQ : A? <=9DJ] EM; @ : A??=J L@9F 21
has turned remarkably tough on trade, in ways that make sense given the state of the world

but also make me very nervous. Trump may have huffed and puffed, bueBid quietly
K@A>LAF? L@= : 9KA; >GMF<9LAGFK G> L@= 0OGJD< =

Postscript:

The impact of a pending BCBAM on developing countries has been the focus of
considerable study and debate.

In deference to obvious equity issues, the European Parliamemntposedin March 2021 that
a*=9KL "=N=DGH=< ! GMFLJA=K 9F< 1E9DD ' KD9F< "
treatment in order to take account of . . . the potential negativepacts of the CBAM on their
<=N=DGHE=FL§KA

Thefinal proposal9 < GHL=< L@9L (MDQ K9A< GFDQ L@9L L @= /1
strive to engage inaneve@9 F<=< EQ9FF=JA OAL®@ LJ9<AF? H9JLF=
**" 1T K GJ 1'""!' Ky 'L <A< D=9N= GH=F aHGKKA: ADALA
and countries affected by the CBAM. The proposal clearly favored cooperatitmpoor

nations outside the context of a CBAM, however:

aAs the CBAM aims to encourage cleaner production processes, the EU stands ready to work
with low and middleincome countries towards the de&arbonization of their manufacturing
industries. Moreover, the Union should support less developed countries with tlecessary
technical assistance in order to facilitate their adaptation to the new obligations established
by this regulation. . .

aFurther, the introduction of CBAM certificates based on actual emissions would protect
against the risk of carbon leakage while incentivizing third country producers to move
towards cleaner production processes, with the support of Official Development Assistance
O@=F 9HHDA; 9: D=y A

Inanissue brieM 9 KL Q=9J GF &aHAL >9 bbbsed\Ceri@re forlE@opeah +J] L
0=>GJE 9; CFGOD=<?=< L@= #! AK ; GF; =JF L@9L &aHG
be hard to legally justify. . The Commission also worries that exemptions could undermine

L@= J9AKGF <ASLJ= G> L@= J=?MD9LAGFn HJ=N=FLA
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However, the Centre argued that the economic impact of a CBANdoor countries far

outweighed the relatively small carbon leakage that would result from exempting their

exports. By its calculation, some $16 billion in exports from developing countries could be
Chart 2: EU imports of carbon-intensive products L e subject to CBAM duties.

Hl Value of imports from develop‘mgcounm'es (left axis) _ 2 @9 L A K F G L 9 D A? |
. B Imports from developing countries as a proportion of total imports (right axis) ., - ML AL A K KAR= 9 - D=
to the GDP of some poor
nations. Atechnical paper
" issued by the IMF in March

offered further simulation

results, including

estimates of the impact of
. a European CBAM on the

GDP of various trading

partners. Some rich
[ nations like the United

[ States and Japan would

experience almost no
impact, but Mozambige,
Egypt, Indonesia and
Ukraine would suffer
notable setbacks.

from developing countries, 2019

$ billion

pbrief_cbam_sl_21.4.21.pdf (cer.eu)

a5@AD= <=KA?F=< OAL@ 9 ?GG< AFL=FLAGF LG 9;; =
GHG emissions, the CBAM may worsen the income distribution between rich and poor

economies and erode the capacity of some lemcome countries to decarbonize their

e GFGEA=K/JA L@= 9ML@GJK ; GF; DM<=<g 2@=Q HJGHGK
<=N=DGHAF? ; GMFLJA=K LJ9FKAL LGO9J< DGO ;9J: G
economic development and the cause of climate mitigation.

Two Swiss economistgyriting this November in the journal Energy Policgxamined

numerous alternative policies to alleviate the impact of a CBAM on LDCs. They rejected calls

to exempt those countries on grounds that increased carbon leakage would harm the

environment. Insteadkd F< AF DAF= OAL@ L @= Kthehr siduratibfs] L AK J -
K@GO=< L@9L J=<AKLJA: MLAF? ! + J=N=FM= aLG H

=>>A; A=F; QA OGMD< KA?FA>A; 9FLDQ AEoAsI GN= *" 1 K

leakage. Europe could do this through existing climate finance channels including additional

lending from the European Investment Bank.
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5=AJ= 9DJ=9<Q K==AF? KGE= HJGEAKAF? KL=HK 9DG
and international lenders have recently inked mulhillion-dollar deals withIndonesig South

Africa, andVietnamto encourage their rapid phaseut of coal and increased utilization of
J=F=09: D= =F=J?7?Q¥ 1M, @ KL=HK 9J= DGF? GN=J<M=
<AKHJGHGJLAGFY9L= ; GFLJA: MLAGF LG ; MEMD9LAN= ?
# 3 A Kcie$] @&Bhay evolve with respect to both CBAM and broader climate policy, place

increased emphasis on such wAmwin outcomes.

FIGURE 8 Impact of CBAM on GDP (% change from baseline, 2030)
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Sources:

#DAK9: =LL9 ! GJF 2®iGng9nE Ritfalls ®fEn BUGEE o] Boader Adjustment
Mechanistdl]A ! =FLJ= >GJ #MJGH=9F 0=>GJEJ/J (MDQ TPl pi
&= 6 A9 G: ThAGIohdl Im®ad gf A Caibon Bordadjustment Mechanism: A

Quantitative Assessmeff A 29 KC $GJ; = GF ! DAE9L=J] "=N=DGHE=
Monetary Fund, March 2022.

1A?AL . =J<9F 9 M&iRothe £19 GarbondBArdeDAdmsiinerd Mechanism

acceptable and climate friendly for least developed countrig@®nergy Policyl70 (November
2022).
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4. How to Win Public Support for Carbon Pricing

How a Climate Premium Can Build Support for Carbon Pricing
January2024

An importantnew studyby four international economists adds a surprising new twist to past
findings that that recycling of revenues can significantly boost public support for carbon
pricing. Indeed, it shows that public support can rise well above levels estimated by most
experts.

K ' AN= HJ=NAGMKDQ <AK; EKd&g SuppdfEforTaroh PricinlyA K=9 J ;
a great deal of social science research, based mostly on public opinion surveys, confirms that
earmarking revenues either for umiK ME A < ANA<=F<KA GJ LG >MF< ; DA
carbon pricing a popular policy option in many countries.

2@= F=0 H9H=JJ] OAL@ L @=ow®@KnMEabeAULACGNIKAXQ@r KAEAD9 J

Carbon Pricingl A G>>=JK 9 E9BGJ KM: KL9FLAN= ; GFLJA: ML
demonstrating that a novel revenugecycling option garners even more support. That

GHLAGF/] O@A; @ L@= 9ML@GJK <M: 9 a! DAE9L= .J=E
dividend. L a; GEH=FK9L=K ; ALAR=FK 9L L@= LAE= 0O@=F
>AP=< H9QE=FL =1 M9D LG L@= =PH=; L=< J=N=FM=K

The paper also breaks new methodological ground by combining a large population survey

(of a representative sample of German adults) with monetary incentives to help ensure

MF: A9 K=< J=KHGFK=Kyg 2@= D9LL=J ; GFlgdeGD AK AEH
insincere responses that sound moral if nothing is at stake. For example, people

overwhelmingly tell pollsters they love green energy, but few are willing to spend more than a

small premium for it when given the choice by their utility.

&=J=MK @GO L@= KMIN=Q G> p/lpPP %=JE9F 9<MDLK
purchase decisions about a valuable but C@2nerating product. The first decision involved

a low price per unit, while the second decision had an additional carbon pride€6ros per

ton). Following these decisions, the participants voted to determine whether to implement

the purchase decision with or without the carbon price. Importantly, all decisions in the
=PH=JAE=FL @9N= J=9D ; GFK=1 Mcshonsrekujfedhh@= HOJL A;
monetary payoffs and real CO2 emissions. By voting, each participant had an equal chance to
determine whether purchase decisions with or without a carbon price were relevant to their

GOF 9F< GL@=J H9JLA; AH9FLKA H9QG>>KgKA

Participants also voted on how to use carbon pricing revenues. They could choose to
replenish the German Treasury (presumably lowering deficits), fund additional climate
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projects, redistribute revenue as casback dividends (to everyone or just to the poor), or to
AEHD=E=FL 9F AEE=<A9L= 4! DAE9L= .J=EAMEA H9QG

The experiment showed a strong impact of these various choices on public support for
carbon pricing. The budget option garnered support from only 47% of participants.
Earmarking revenues for climate projects or poor relief bumped support slightly above 60%
The two favorite options were a universal dividend, with 69% support, and the Climate
Premium, with commanding support of 73% of surveyed adults. Only 4% of respondents
declared the Climate Premium to be the worst policy, suggesting that it could avoid
polarizing political battles.
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Fig. 2: Share of participants voting in favour of a carbon price under five revenue recycling schemes.

a-N=J9DDJ] L@=K= J=KMDLK K@GO L@9L L@= ! DAE9L =
OIML@GJK G: K=JN=J] a9F< L@=Q ; GF>AJE L@9L J=N=F
support for carbon prices. Choosing the right mechanism can increase suppynnore than

s H=J; =FL9?= HGAFLKgKA

A parallel survey of 369 academic economists determined that they underestimated public
support for carbon pricing by almost 18 percentage points, and wrongly assumed that kump
sum dividends would be the most favored recycling option. Imagine how much tgethe

gap between expectations and reality would been if those responding were political
scientists!

3FD=KK ' EAKK=< ALJ L@= 9ML@GJK <GFAL <AK; MKK
O9K KG HGHMD9Jyg ' XaKataysaryeys havahdwdiic GHD:=9 MKAEHD Q <
trust governments to follow through on their promises. (See my research guided above.)

An immediate Climate Premium in the hand is thus worth two future dividends in the bush, if
QGMADD H9J<GF E= : ML; @=JAF? L@= GD< ; DA; @$¢
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Postscript: FGL @=J F = O Indd@dity BeypndlinAdmB guantilés: Distributional
effects of climate mitigation policieA EcOlogical Economigc&ebruary 2024), offers further
confirmation that dividendtype rebates of carbon pricing revenue are both economically just
and politically pragmatic for building public support. It goes beyond many past distributional
research papers by analyzing a vaty of advanced inequality measurements at a detailed
household level in seven European countries.

a2z@= C=Q >AF<AF?K 9J= L@9L 9 ;9J: GF L9P AEHDS=
always has a negative impact on inequality. However, the magnitude of the negative impact

across measures and countries varies considerably. Moreover, a housesiakspecific

lump-sum refund is highly effective in limiting the negative distributional effects. In the

overwhelming majority of scenarios, inequality is actually reduced compared to the baseline

scenario with no tax at all. This is of great importance fbetoverall political feasibility of a

; 9J: GF L9PKA

Meanwhile, an article in the latest issue Beview of Environmental Economics and Pplicy

L A L The Rovedty and Distributional Impacts of Carbon Pricing: Channels and Policy
Implications/TA  ; GF>AJEK L@9L &4AF EGKL ; 9K=KJl L9J?=L-=
and targeted assistance to particularly affected workers could fully protect koveome and

vulnerable populations from carbon pricing reforms, while leaving a significanaisi of

; 9J: GF J=N=FM=K LG AEHJGN= =; GFGEA; =>>A; A=F;

Note, by the way, that most climate mitigation policies have regressive effects (falling hardest

on the poor) because they raise the cost of energy or push people to buy cleaner

technologies. Carbon fees are unique in that they raise revenue at they same they

EALA?9L= ?2J==F@GMK= ?29K =EAKKAGFKK 2@9L J=N=F
AF; GE= 9F< NMDF=J9: D= HGHMDY9LAGFKA OAL@GML =P
one reason why many smart progressives have traditionally supported-éee-dividend

policies.

Addendum, January 2024:

Here are a couple of other important discussions of the concept of a Climate Premium. In the
HIG>=KKAGF9D DAL=J9LMJ=71 AL MKM9DDQ ?G=K :Q L
L J 9 F Kthat i3, adyments madéeforemembers of the public start feeling the tax. You

may be surprised, as | was, to learn that Iran has something to teach us about this strategy:

$IGE %GJ9F " GEAFAGF ABeRaFiaural"EAcdoticRarndPERAINKpp@td L A; D=
for Carbon Pricing: A Revenue Recycling Scheme to Address the Political Economy of Carbon
TaxatiorA BAifepean Journal of Risk Regulati@eptember 2019:
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First, distributing cash before people start feeling the tax incidence could reduce
opposition due to risk aversion. Many benefits of carbon pricing can appear to be
uncertain for the public. The public may fear that the government may not follow
through with any promises of reimbursing citizens for the carbon tax burden via cash
transfers, for instance as revenues might instead get lost to corruption, inefficient
government administration, or the influence of interest groups. Others may be sceptical
of the climate mitigation effects and the cdoenefits of carbon pricing. Low general trust

in the government further fuels these fears. Expected payoffs from reform become more
certain for transfer recipients after the distribution takes place. When the disttiba of
cash is antedated, payoffs become more certain at an earlier stage than if revenues were
disbursed after collection. More certain payoffs will reduce opposition due to +isk
aversion.

Second, anticipating compensation can address opposition due to discounting. Since a
more substantial proportion of the benefits than of the costs of environmental taxation
are spread out over time, discounting makes carbon tax reforms less appealingéo th
population. Exante transfers can reverse this pattern. This effect is further amplified if,
as it is sometimes the case, delayed financial gains are discounted more than delayed
losses. Also, concrete benefits tend to be discounted less than more abstaes.
Arguably, a cash transfer is a less abstract gain than the health benefits that may derive
from, for instance, earmarking revenues for additional climatelated expenditures.

Third, timing the distribution of compensation payments to coincide with the onset of
the environmental taxj.e. distributing revenues on the first day the tax is applied, helps
to communicate the logic of a fiscal shift, as this practice would highlight the link
between the increased fiscal pressure and the distribution of benefits.

From Miria Pigato's report for the World Barikiscal Policies for Development and Climate
Action(2019):

Traditionally, the costs of [environmental taxes] accrue before most of the benefits.
Paying compensation to households before, instead of after, the environmental tax is
introduced can overcome several biases (such as discounting, lack of trust in the
government, and risk aversion). The Islamic Republic of Iran, for example, formally
locked compensation payments into personal bank accounts that were unfrozen on the
day of energy price increase (box 1.6). As a result, the reforms were perceived as more
credible and personally valuable. . .

Box 1.6: Antedating of Benefits: The 2010 Iranian Strategy

In 2010, the Islamic Republic of Iran embarked on a significant energy price reform. In
one day, the government increased the consumer price of diesel by about 2,000 percent.
At the same time, the government provided significant compensation to househohis.
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least 50 percent of the revenues were earmarked for household compensation, initially in
the form of bimonthly cash transfers. In addition, 30 percent of the revenues were
earmarked to support firms during the transition phase toward less eneigiensive
production, and the remaining 20 percent were retained in the public sector.

Uniquely, the reform used antedated benefits: cash transfers were visible on bank
accounts before and then released to citizens on the day of the price increase. Iranians
were allocated frozen personal bank accounts in their name, which were visible via a
website and publicized in the media in advance of the reform. Having already paid, or
9HH=9J=< LG @9N= H9A<Jl ; GEH=FK9LAGF AFLG ; Al
stronger signal of its commitment to compensation. In addition, while the lock was in
place, the government communicated that, if it had to abandon the fuel price increase
because of opposition, it would not unlock the accounts. Because the compensation in
these locked accounts amounted to very significant sums for most Iranians, the cash
transfers and the locking mechanism provided a strong incentive for the population to
KMHHGJL L@= J=>GJEAK AEHD=E=FL9LAGFH}

Public support for this reform was also raised by a larggale informational campaign.

Different types of media and a diverse set of communicators (politicians, business

people, clerics, and researchers) were employed to reach different sections of societ

2@= 9ML@GJALA=K 9DKG AFKLALML=< H@GF= @GLDAI

For more fascinating details on Iran's successful strategy for selling its controversial
=F=J?2Q HJA; AF? J=>GJE fanKseChrbn@=s of threSubOBJ CAF ? |
ReformM A ( MDQ T Pppk

Sources:

F<J=B 5 G=HoWKto hcreade P BUppod for Carbon Priclhdd " AK; MKKAGF
No. 489, December 21, 2023.

DanielRub/ Ingguality beyond income quantiles: Distributional effects of climate mitigation
policies/1 Becological Economicg16 (February 2024).

9 GHAF ? THe ®8v&rty dhd Eistributional Impacts of Carbon Pricing: Channels and
Policy Implicationd] Review of Environmental Economics and Ppligyl (Winter 2023), 636.
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CED and Public Approval
November 2023

AF=0 H9H=J : Q LOG K; @GD9 In&ea9rg thd s@=ptediFvoN=J KAL Q (
carbon taxation: The role of social norms and economic reasonfig J = HGJ LK L @= KA?I
positive effects on public attitudes among people exposed to one (or two) short videos
explaining 1) the policy and 2) the facts about public opinion toward climate mitigation.

Below | excerpt sections of the paper, deletinfine references

We investigate how acceptability of carbon taxes is jointly influenced by economic
J=9KGFAF? GF L@= HGDA; QAK >MF; LAGFAF? 9K O=D
neutrality. We do so by conducting a representative survey experiment in the U.S. and

testing how different combinations of information videos affect individual policy

preferences, both immediately after exposure and several months later, in an obfuscated

follow-up survey.

"F GF= G> L@= NA<=G AFL=JN=FLAGFKJZ O= :JA=>D
including how it can help the economy transition to carbon neutrality . . . and how

redistribution of revenues (via uniform cash transfers) can ease the burden oneralole

households. [Previous research shows that] clear and transparent policy communication

may be essential to dispel misconceptions and doubts about its effectiveness and

distributional impacts.

At the same time, climate policy support is strongly related to general climetéated
beliefs and concerns. Thus, growing political polarization over climate issues may
undermine broad acceptability of carbon taxation. In fact, . . . representations aftigan
dividesafor example in the media can cause the public to systematically underestimate
the level of climate concern and policy support in the general population by large margins.
K ¥ -F= EA?@L L@=J=>GJ= 9J? Mofoppadtibnaad®; e GJ J =;
decoupling policy evaluation from identity concerns would help overcome [...] seemingly
AFKMJEGMFLY9: D= :9JJA=JK LG : AH9JLAK9F KMHHGJ
intervention highlights the remarkably broad societal corasus on climate action by
truthfully informing individuals that, according to a recent poll, a clear majority of
E=JA; 9F 9<MDLK Op%606 KMHHGJL L@= ; GMFLJOQAK

Finally, we include an experimental condition that combines the nofmased and the
policy-centered information videos, as these two perspectives may be intricately linked.

For instance, stressing the societal agreement on carbon neutrality may also inereas
H=GHD=AK J=; =HLANALQ LG >MJL@=J AF>GJE9LAGF
taxation. . . To the best of our knowledge, we are the first to study the joint causal effects

of economic reasoning and social norm perceptions on policy actzee.
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Our study design proceeds in three steps. In the first step, we conducted an initial survey
experiment in August 2022 with a representative sample of 2,688 U.S. adults . . . Subjects
were randomly assigned to be exposed to different information videos focusing either

on explaining how carbon taxation works (Policy), informing about climate action support
in the U.S. (Norm), the combination of both (Norm + Policy), or a placebo video of similar
length but on an unrelated topic (Control). We then invigmte the effects of different
information conditions on attitudes toward carbon taxation after video exposure . . .

Several findings emerge from our study. First, we confirm that, prior to receiving any
information, most individuals underestimated general support for carbon neutrality in the
U.S.8 consistent with previous studies that document pluralistic ignorancetime climate
domain and that most subjects displayed considerable knowledge gaps about carbon
taxation as a policy tool.

reduces CO2 emissions 4 —

harms the economy -
Mo paolicy info
financially benefits richer HHs + = Policy info
+95% Cls
financially benefits yourself
financially benefits poorer HHs —
30 40 50 ' 60

Agreement to statements about the carbon tax policy (0-100)

Figure 7: Impact of policy explanation on reasoning about carbon taxation

Second, providing information through video interventions resulted in a significant
increase in the share of participants who support carbon taxation (with uniform
redistribution) by around . . . an 8% increase relative to 63% in the control group. We find
similar positive effects no matter whether information focused more on explaining the
policy or on norms toward carbon neutrality, although point estimates are highest in the
combined treatment. . .

Overall, our study finds thapolicy-specific economic reasoning and general social norms
can play a joint role in fostering public acceptability for ambitious climate measures like
carbon taxes. . .

Source:

Ximeng Fangnd Stefania Innocentjdncreasing the acceptability of carbon taxation: The
role of social norms and economic reasonify 3 FAN=JKALQ G> -P>6J<

25, Novembef023
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Major International Survey Highlights Value of Carbon Tax Education
October 2022

One of the most ambitious international surveys ever conducted of public attitudes toward
climate mitigation policies sends a powerful but nuanced message on carbon taxes: On first
hearing they are among the least popular policies, just as detractors clawot public support
jumps markedly with a little education.

The study covered more than 40,000 respondents in 20 countries, which account for nearly
three-quarters of global CO2 emissions. Although the Organization of Economic Cooperation

and Development (OECD) released a workihgit AF D9 L= ( MF=J] E@tngD9L =KL
climate change: International attitudes toward climate policids O9 K GFDQ HGKL=< G
3FAN=JKALQAK KAL= D9KL E G&gu@e melia coveageof this @9 N =
impressive report.

The six authors, all eminent in the fields of climate economics and politics, show that three
factors best explain support for climate policies: effectiveness, fairness, andis&dfrest.

That is to say, public acceptance goes up when pedpéievethat policies reduce emissions,
spare lowincome households undue burden, and avoid crimping their own budgets or
lifestyles.

The study also goes beyond most previous surveys in demonstrating that education about
how climate policies work and who may benefit often has a large impact on public support. In
contrast, simply frightening people about impending climate risks does kttio arouse more
support for action. These findings should provide important direction and motivation for
grassroots climate activists involved in public education campaigns.

Aside from the scope of the study, and the detailed demographic information it reports, one
key innovation was its random exposure of people to short informative videos on climate
impacts and climate policies (see links and script below). The goal wasetive reliable
experimental evidence of how information changes perceptions, and how those perceptions
in turn drive policy support.

Without any exposure to these videos, people in higitome countries who had an opinion
responded most favorably (87% support) to using government to subsidize-tmsbon
technologies. A modest majority (56%) backed a carbon tax with cash transfers. 4By
supported a $45 carbon tax with no provision for revenue distribution. At least carbon taxes
did better than a proposal to tax beef, which garnered a mere 39% support.

ML L@9LAK >9J >JGE L@= =F< G> L@= KLGJQK 1MH
the revenue is used. More than seven in 10 respondents who had an opinion (71%) backed a
carbon tax with cash transfers to the poorest households, showing the imiance of
perceived fairness.
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85% of those with an opinion supported carbon taxes when revenues are earmarked for low

; 9J: GF L=; @QFGDG?Ql . J=NAGMK KLM<A=K KM??=KL L
taxes themselves encourage decarbonization. They see taxes mainly as a wayseomoney.

They approve only when the revenue is put directly to use for environmental causes.

The charts below show baseline public support by country for various carbon tax policies as a
percentage of all respondents, including those with no opinion.

Support for different types of carbon tax
In %, by country

Carbon tax with:

Cash transfers to the poorest households
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International attitudes toward climate policies - OECD

One of the most encouraging findings was that a carb@x-and-dividend was the most
responsive of all tested policies to the two brief educational videos about general climate
impacts and policy alternatives.

The climate policies video described the advantages and drawbacks of a ban on the sale of
most new combustionengine cars; a carbon tax with equal cash transfers (dividends); and
extensive public investment in green energy, transportation, and agriculture.

Regarding carbon taxes, the video disclosed the impact on gasoline prices, explained how a
$45 tax would discourage fossil fuel consumption and CO2 emissions, and informed viewers
that an equal distribution of revenues would make lowdmcome earners bette off even after
the tax.

The fiveminute policies video boosted support by nearly 10 percentage points. Watching a
three-minute video on climate impacts bumped up support another three percentage points.
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The combined impact was double or more the effect of education on most other policy
alternatives. Across all countries, it was enough to bring public support to nearly 60% of all
respondents who saw the videos.

How does informing citizens affect support for climate
/ / change?

Change in level of support

“ Private Behaviours Support for Other Climate Policic Support for Main Climate Policie

@ Informed about climate policies @ Informed about impacts of climate change
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International attitudes toward climate policies - OECD

This chart shows changes in the share of respondents out of the entire sample who somewhat
or strongly support climate change policies after seeing the videos.

2@= KLM<Q ; GFL9AFK DGLK G> GL@=J JA; @ <=L9ADN
KMHHGJLA AF EGKL ; GMFLJA=K >GJ &4HGDA; A=K H=1J;
AF; DM<AF? &a; 9J: GF L9P=K OAL@ KLJGF?DQ HJG?J=K

It also demonstrates that explaining to people why a policy is both effective and fair
significantly increases support. In other words, grassroots education campaigns can have a
powerful impact on public attitudes.

Source:

A.Dechezleprétre, et al. (2022);ighting climate change: International attitudes toward
climate policies" OECD Economics Department Working Pap&ys1714July 2023.
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Carbon Dividends: New Experiment Shows Potential for Carbon
Pricing Support
August 2022

Canadians, like Americans, are suffering the slings and arrows of global energy inflation.
Unlike Americans, however, they began receiving quarterly Climate Action Incentive
Paymentskwhat we call carbon dividenddin July. Over the course of 12 months, thgpical
family of four will receive dividends ranging from $745 to $1,101 depending on what province
they live in.

For a family of four, total annual CAI payments for 2022-23 will be
as follows:

Family Member m Saskatchewan | Alberta

First adult $373 $416 $550 $539
Second adult $186 $208 $275 $270
First child $93 $104 $138 $135
Second child $93 $104 $138 $135
Total $745 $832 $1,101 $1,079

Amounts do not reflect the 10 per cent supplement for residents of small and rural
communities.

Source:Department of Finance Canada

2@= J=N=FM= >GJ L@GK= <ANA<=F<K ; GE=K >JGE !9
metric ton of CO2 this year. Ideally, those payments should build political support for a model
;. DAE9L= HGDA; Q L@9L >9; =K GF?GAFE? 9LL9; CK >JG

Welcome as those payments should be to most households, however, the government has
consistently missed opportunities to make them a political asset. In the past, it disbursed

them as refundable tax credits, which many Canadians failed to notice or contwthe

carbon tax. Starting in July, the government switched to a much smarter system of quarterly

direct payments. Even so, it blundered by sending many of the dividends through cryptic

=D=; LIGFA,; LIJI9FK>=JK D9: =D=< 23 >=)<=<JMLD ! HOFPE<=9FKLA

In other words, at least some of the bureaucrats in charge were marketing dunces. That
matters>ka lot.
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AsNational Observecolumnist Max Fawcettommented/] wh&n you combine this sort of

consistently confusing communication with the longtanding conservative campaign to

mislead and misinform Canadians about the carbon tax and rebate, it amounts to gross
HGDALA; 9D E9DHJ9; LA; =g thdt ekeally ReeddFon&Sthattec 9 L = J =
=KL A<=9K AF L@= OGJD< A9F >9AD A> L@=QAJ= F

dMake no mistakfl A @= ; GELRAEM=QF B@= ; 9J: GF L9P/N 9F< !
policy, is still very much in question..And because the current federal government has failed

to establish a clear connection in the minds of enough Canadians between the tax and the
J=:9L=J] ?=LLAF? JA< G> AL OGAIlNdnkish &Bdemi©OAL @ E M;
=F<GJK=E=FLK AF L@= OGJD< OGFAL E=9F 9FQL @AF?
something and how it benefits them personalli.

That was also a key lesson ofrauch-heralded studypublished this January ifNature Climate

Changd] L Alimiied impaéts of carbon tax rebate programmes on public support for
carbonpricingg A ' L J=HGJL=< KMJN=QK ; GF>AJEAF? L@9L
unaware of climaterelated credits on their federal income tax returns.

Discouragingly, however, it also found than when Canadians were informed of the rebates,

many still assumed (incorrectly) they were net losers, paying out more in carbon taxes than

L@=Q J=; =AN=< AF ; J=<ALKpK ' F HKticabchdlldhgedf DAL L D=

- GGKLAF? HM: DA; KMHHGJL >GJ L@= ; GMFLJQAK ; 91
advertising by the Conservative Party.

In a blog several months ago, Dana Nuccitelimmented/] If y@u only take one thing away
from this study, make it this: dividends must be coupled with educational efforts to inform
citizens about how much the carbon price is increasing their costs and that the carbon fee
and dividend system is generating a netdome for most household#\

In animportant new paperscheduled for publication irEnvironmental Research Lettermne
of the coauthors of the original study teamed up with several other scholars to perform a
novel experimental test of how further educatioiand political messagindkcould affect the
impact of carbon dividends on public opinion.

The authors created a carbon tax calculator to show individual Americans their estimated tax
burden as well as their carbon dividend at two levels: a modest tax of $50 per metric ton of
CO2, and a much higher tax of $230. In short, they provided peogte the full financial

equation that was missing from the earlier study. They then asked respondents whether they
would support either tax.

Even without any financial information on costs and benefits, 58% of Americans surveyed
supported the $50 tax and 50% supported even the $230 tax, which is far higher than any
current carbon tax around the globe.
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But when people were informed about the financial impacts of the tamd-dividend on their
@GMK=@GD<K/J] JGM? @DQ pP H=J; =FL KMHHGJL=<
huge.

Figure 2. Support for a Carbon Tax by Treatment Condition
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Note: This chart shows support for a carbon tax among individuals who received personal

estimates of their carbon tax burden at $50/t and $230/t, without and with information about

their rebates.

'"F L@= J=9D 0OGJD<N G> ; GMJK=J]1 HIGHGF=FLK

: GL @

<GFA

a=<M; 9LAF?A AF 9 N9 :; MMBAdkcorRa@amehtsoK phublit g@inions > > =; L K

the authors provided a random sample of respondents with the following message:

aMany[environmentalists/Democratsay this is a vital policy to fight climate change, create
millions of cleanenergy jobs, and save billions of dollars on climatelated natural disasters
like wildfires and hurricanes. By contrast, mafilgusiness groups/Republicangay this is a
poorly designed policy to increase energy costs by billions of dolkansl hurt the economy,
without significantly reducing carbon pollutioni
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The bad news is the added messaging cut support for carbon taxes among Democrats,
Republicans, and Independents. The really good news is that carbon dividends still increased
support among all three groups, just as proponents have long hoped and expected.

2=; @QFA; 9DDQN1 L@= D9LL=J >AF<AF? 09K FGL KL9LA
OAL@ Xxf¥f H=J,;, =FL ; GF>A<=F; =§ 2@9LAK E9AFDQ <M=
9;: CFGOD=<?= L@9L aL@= =>>=;L G> J=:9L=K J=E9A

Sources:

+9LLG + AD< = FLin#el frpaktf of satbon9aR wlhte Brogrammes on public
support for carbon pricind] Wature Climate Change. 2 (January 2022), 14147.

F<=JK $ Jh=BIKbf &kafs idpublic support for carbon taxg&nvironmental
Research Letterd 7:8 (August 2022).

How Resilient is Public Support for Carbon Pricing?
July 2023

Efforts by CCL volunteers arather climate activists to enact carbon pricing in the United

States last year faced an insuperable obstacle: the giant-umin energy prices following
OMKKA9AK AFN9KAGF G> 3CJ9AF=K 5AL@ ?9KGDAF= H
state legslators were far more inclined to consider price subsidies, even for fossil fuels, than

new energy taxes.

But fears of a voter backlash may have been a bit overblown, if results frorvastudyof
German public opinion can be extended to the United States. In a paper posted by the Berlin
School of Economics, three prominent European climate policy researchers find that the huge
run-up in energy prices in Germany in 2022 did not dampen suppartfiodest levels of

carbon pricing.

In addition, the study reaffirmed the value of carbon dividen#®¢ >GJE G> aKG; A9D
. GF < AL AGF A F ?iAconie Boug@holisHaff@d3t@ <ldan energy transitidfn
bolstering public support for carbon pricing.
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The scholars collected data from three
BERLIN SCHOOL OF ECONOMICS public opinion surveys in Germany between
DISCUSSION PAPERS

2019 and 2022. Germany is already a party

LG L@= #MJGH=9F 3FAGFAK =
system, covering electric power, large

industry, and aviation, It added an

additional carbon priceto its building and
LI9FKHGJL9LAGF K=; LGIJK G>
FPTpy 2@= L9P AF; J=9K=< L
as natural gas prices nearly doubled and

residential electricity prices jumped about

19%. The surveys were thus able to test the

impact of these events on public attitudes toward carbon pricing.

Discussion Paper #21
June 2023

How resilient is public support for
carbon pricing? Longitudinal evidence
from Germany

Their encouraging finding: about 60% of respondents support these modest additional levels
G> ;9J: GF HJA; AF?/1 9F< aKMHHGJL K==EK LG @9 N=
BMEH AF =F=J?Q HJA; =K 9F< L@= KBYBRWtAF; J=9K=
aKMHHGJL AK H=JKAKL=FL/Z1 9K J=KHGF<=FLK O@G KM
EM; @ EGJ= DAC=DQ LG KMHHGJL AL D9L=J GFyA

Their other key finding relates to the use of carbon tax revenues. Earmarking them for green
investments remains the most popular option, though support fell a bit over the period. In

the meantime, compensating lowncome households became more popular,tedcting

nearly 50% support. The scholars fouk¢thnd this should come as no surpridd @9 L a4 H=GHD=
=PH=JA=F; AF? @A?@ =F=J?7Q ; GKLK 9J= EGJ= DAC=D

2@=AJ) ; GF; DMKAGFn a2G E9AFL9AF KLJGF? HM: DA;
pair stringent policies with visible compensation and adapt measures to external events that
AF; J=9K= L@= NMDF=J9: ADALQ G> @GMK=@GD<K LG @

, GL=n ALAK HGKKA: D= L@9L GL@=J G>>A; A9D HGDA;
example, the German government lowered the federal tax on oil, introduced cheaper ticket

prices for regional transit, and granted households a special alfowe to pay heating bills in

2022 to cushion the blow of higher energy prices.

Source:
1L=H@9 F 1 GHIBwrédsilienilis pOblcisuppod for carbon pricing? Lonagitudinal
evidence from German§ A =JDAF 1;: @GGD G> #: GFGEA:; K " AK: M
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Does Public Education Build Support for Carbon Pricing?
January 2024

Recentpostsbhyp9 F9 , M; 5 @ALI=DID AQXOHEH=FAF? OAL@ ! 9F9<9AK
emissionsA6 9 F< 0A:=C :)=FHA2@LF CHH HDI9 ? MHOBK QAR FIDAR AL
need for more public education about benefits to shore up political support for the federal

carbon fee and dividend in Canada (and, by extension, here in the United States)ther

recent post by Robin Paone, reports on the recent creation of a carbon dividend calculator

for Canadians, an educational tool the Canadian government should have created and

publicized as soon as its federal carbon tax took effect.

Those are good lessons. Unfortunately, however, recent social science research suggests that
shaping public opinion through education will be much more difficult than most of us would
like to believe.

A widely cited2022 paper ifNature Climate Chanodiscussed widespread public ignorance in
Canada about the existence and size of carbon tax rebates as a factor in limiting public
support for the program. Unfortunately, however, when the authors supplied Canadian
survey participants with information abotithe true size of their benefits, their support for
carbon pricing actuallydropped Many people apparently concluded, wrongly, that they
would be net losers.

a2@AK K@A>L O9K ; GF; =FLJ9L=< 9EGF? ! GFK=JN9LA
FGL=<py 2@= J=KMDLK KM??=KL=< aL@9L HGDA; Q HJ=
HOJLAK9FK@AHKA 5ADD L@9L ; GE= 9K 9FQ K@G; C LG

Asubsequent paper irEnvironmental Research Letteco-authored by one of théNature

paper authors, offered a more optimistic finding that the provision of dividends would

strongly increase support for carbon pricing in the United States. | was delighted by that news
MFLAD ' J=9< L@= ; 9N=9L L @9L pondéehi3Are edpogeto 9 DO9 Q
political messages about carbon pricing the effects associated with rebates are dampened or
=DAEAF9L=<yA 5AL@ HGDALA; 9D E=KK9?AF?/] <ANA<=
among U.S. survey patrticipants, but the reducedesdt was no longer quite statistically

significant.

: <AK; MKK=< L@=K= 9F< E9FQ EGJ BuldimBmphg®l H9H=
Carbon Pricing, A ML 9 ; GMHD= G> AEHGJLY9FL F=0 H9H=JK
London School of Economics and Politics and ETH Zurich, are also relevant.
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Fig. 4: The effect of rebate information on carbon pricing support in Canada.
a

The first, just published in the
— European Journal of Political
Fpmmeive Research AK Caloh D=< a
: ;'Ei:al inequality and support for carbon
I taxationy A 9K=< GF =PL=F
"1 1 surveys in Germany, it tests how
various kinds of information affect
public attitudes toward carbon
I I taxation. The authors tested how
21 support changed with the
provision of information about
=9, @ J=KHGF<=FLAK ; 91
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1 On balance, in Germany at least, the provision of all this information increases overall
public support for carbon taxation, thanks to strong increases among lowstome
households.

4$JGE 9 HGDA; Q H=JKH=; LAN=/JA L@=Q ; GF; DM<=J] &

they would face from carbon taxation, and other ambitious costly climate policy, are a key

input for political feasibility. Therefore, policy designs which are alib offset or diffuse these

costs, for example, through revenue recycling and rebate schemes, continue to offer an

O9N=FM= LG AF; J=9KAF? ; DAE9L= 9E: ALAGFKA &GO=N

the effects of carbon taxation can work two wayd,F < <ANA<=F<K 9DGF= OGFAI
public against disinformation.

In anew study forthcoming in thelJournal of Politicsthe same authors offer more pessimistic

. GF; DMKAGFK 9: GML L@= AEH9; L G> aHG; C=L: GGC 9
taxes. When higlincome people in both Germany and the United States are informed about

how a carbon tax would affect them, thdgse their inclination to support environmental

policies. That trend is even worse among affluent Americans when they are informed that

revenues will be used to fund equal dividends. (In contrast, when higimeome Germans

learn about the benefits to porer households, their support grows.)

"F L@= 3FAL=< 1L9L=KJ] L@=K= >AF<AF?K ; JGKK HH9
supportive of green, liberal, and lefiving political parties, do not always differ from right

OAF? NGL=JK AF J=KHGFK= LG A&$GE==-RTEBDEJZL ST,
income Demaocrats in the US learning about a [carbon fee and dividend] that would reduce

their own income but benefit the lowest 70% of earners, significantly reduce support for

;' 9J: GF L9P9LAGF LG L@= K9E= D=N=D 9K 0=HM: DA;

Their surveys do show that dividends bolster political support for carbon taxation in both the
United States and Germany, but they have a much more positive effect in Germany (see chart
below). Americans, it seems, care much less about redistribution tittaey do about costs.

a-MJ >AF<AF?K =Z=EH@9KAR= L@9L HG; C=L: GGC =>>=;
MF<=JKL9F<AF? HGDALA; 9D ; GO9DALAGFK : =Z=@AF< HGD
L@=Q ; GF; DM<=K 2@9LAK H9JLA; MD9JDQ lcdstd= >GJ ;
are hard to hide. All this points to the need for reatlyeative marketing messaging, and

political coalition-building to make carbon fee and dividend legislation succeed in the United

States.
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Figure 3 Effect of Including a Rebate upon Support for Carbon Taxation in the Control Group

Sources:

Matto Mildenberger et alglimited impacts of carbon tax rebate programmes on public
support for carbon pricind] Mature Climate Changd 2 (January 2022)41-147.

F<=JK $J=EKddeolebatds inDublg Aup@rt for carbon taxgA
Environmental Research Lettefks7:8 2022).

Liam BeisefMcGrath and Thomas Bernaug&Carbon Ineguality and Support for Carbon
Taxation/] Buropean Journal of Political Reseay@ecember 2023.

LiamBeiser+ ; %J 9L @ 9 F< 2 @&k DKPocketodk P idtiputianal
|l GF:; =JFK >>=: 1 | AL AR=F KY Bourdarof Politicsferthcomingz GJ | 9 J
2024.

( GF9L @9 F Ho9 th K& @uddi pr&ing more populffA ' ! * : DG?/1 ( 9FM91J

Jonathan MarshallBuilding Support for Carbon Pricing: A Research Guidée AL AR=FKA | DA
Lobby, 2023.
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Germany Shows Why Carbon Dividends Are So Important
January 2024

Arecent ARNORC polshows tremendous public sensitivity toward energy costs as a

potential roadblock to climate mitigation policies like carbon pricing. Support for carbon

pricing in Canadaand thestate of Washingtonamong other places, is eroding as a result.

2@ LAK O@Q O= @IN= LG E9C= :9K@ 9;C <ANA<=F<K

2@9L D=KKGF K==EK DGKL GF KGE= C=Q HGDA; Q E9C
economy in the doldrumsand energy prices still high, many German economists, as well as

members of the Social Democratic and Green parties, are calling for dividéclimate

payments to compensate individuals for rising carbon prices.

But Finance Minister Christian Lindner said although the government will soon have the
N technical ability to make
e dividend payments it will hold
off on any commitmentauntil
after the next election, in part
because of budgetutting

priorities.

Caption:Economist Veronika
Grimm says climate money

will lead to a more socially fair
distribution of the burden
caused by the rising CO2 price.
Rheinische PosDecember 29,
2023

Germany has at least two carbon prices.Oneprk&® K=L : Q L@= #MJGH=9F 3
trading system (ETS). It covers the power sector, large industry, and airlines. That price has
been trending down since last spring and is now around 70 euros ($76) per ton of CO2.

In 2021 Germany also introducedsapplementary carbon taxwhich covers fuels for the
transportation and building heating sectors. Last year it amounted to 30 euros (about $35)
per ton of CO2. It jumped to 45 euros at the start of this year, which is expectedtease

the price of gasolin@bout 8.4 cents per liter anddd 50 euros to the average annual home

heating bill.

$GDDGOAEFE? \V, khie govetnment origihallyE sdid itwould soften the blow of high
=F=J?Q HJA; =K L@IGM?@ 9 &a; DAE9L= : GFMKA O) DAE
followed publicationresearch by the German Institute for Economic Reseg{@DWW) showing
L@9L aHJAN9L= @GMK=@GD<K OAL@ DGO AF; GE=K 9J=
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9<NAKAF? L@9L AL OGMD< a: = HGKKA: D= LG-J=DA=N
F=MLJO9D E9FF=J :Q ¥ ¥ K AFLJG<M;| &E?lyDsteMFA>GJE
about a paper by three German economists making the same case at greater Igngth

5AK HJ=KA<=FL J=: =feriGerManyté implemént a clintaté boAug!A ? @ L A
&GO=N=J/1 %=JE9FQAK :;: MJJ=FL 9HHJGY9:; @/] DAC= L @9
J=N=FM= AFLG N9JAGMK ?2J=-= HJ GaidPnEke MIntkr@=J L @
Lindnel 4L @= J=N=FM=K 9J= :=AF? MK=< LG HJGEGL=

production, charging stations for electric cars and so on. In short, because one household
receives a heat pump subsidy, several hundred others cannot receive climate mtrety

year. You can't spend the money twice. So the climate money would replace the subsidies we
@IN= FGOgA

*AF<F=JAK ; 9MLAGF O9K 9DKG HJGEHL=< :Q 9 DGGE
austerity meangmany other social welfare and transfer payment programs will also be, cut

no doubt fueling popular dissatisfaction with the cost of environmental programs including

carbon pricing.As | noted in a recent post, high energy costs are propelling the rises of

%=J E 9 F dséist gartys DD G> O@A; @ AK 9 J=EAF<=J 0@Q /
any national or state carbon pricing strategy from the start.

Indeed, German economist Veronika Grinsnid exactly that lastmontn a2 @= ; DAE9L =
should have been established fromtheoutsét =>GJ= L @= AF; J=9K= AF ! -
OGMD< := ;JQKLY9D ;D=9J L@9L L@= AF; J=9KAF? I -

KL==JAF? AFKLJME=FL§KA

A typical family of four would get a climate bonus of more than 650 euros a year with a carbon
price of 45 euros per ton, she noted.

a! DAE9L= EGF=Q @9K 9 N=5banthd K Rabhddrbirhightobovd KL J A: M
AF; GE=KJ] 9F< GF L@= GL@=J @9F< >JGE L @GK= OAL
GF= %=JE9F F=OKH9H=JK a2 @AK AK |baRie dnb€ond @= <=
hand and appreciation oflonr EAKKAGF :: =@9NAGJ GF L@= GL@=JpyA

As icing on the cake, she added, implementing the carbon bonus sooner rather than later
a0OGMD< =N=F :=F=>AL L@= ?GN=JFErlbapAlF L@= =D=
covered in Nerd Corner last weghased on a national survey of German adults, showed a

remarkable increase in public support for carbon pricing when accompanied by dividends of

d; DAE9L= HJ=EAMEKHKA

Source:

Stefan Bach, et aldLenkung, Aufkommen, Verteilung: Wirkungen von CBgbreisung und
Ruckvergitung des KlimapakefsBIW Berlin, October 2019.
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Why Carbon Dividends are Socially Just: A German Analysis
September7, 2023

Growing appreciation of carbon dividends as a tool to help ensure that the cost burdens of
climate policies are fairly apportioned is highlighted inreew paperin the journalEnergiedy

L@)== J=K=9J; @=JK 9L %=JE9FQAK 5MHH=JL9D ' FKL
2ALD=< a4!'9F 9 ! - 29P = 1G; A9DDQ (MKLY F9DQ
%=JEO9F ! - 29P9LAGF/JA L@= HOH=J itaf@FateDM<=KJ &L

[dividend] fed by CO2 tax revenues could be a suitable way to reduce the burden on low
AF; GE= @GMK=@GD<KpgA

The scholars remind readers that even rich Germany, renowned for its generous social safety
net, has big pockets of poverty. As one illustration, they point to the quarter million electricity
and gas customers who were disconnected in 2021 as a resuéitefpayments.

2@=Q 9DKG FGL= L@= AJJ9LAGF9DALQ G> E9FQ G>
levied on electricity rates since 2000 to subsidize renewable energy. In part because of this

tax, electricity prices have far outstripped average wages and pensisimce 2008. Needless

to say, this levy, which accounted for a fifth of electricity rates by 2020, has discouraged clean
electrification. It also punished lowemcome households, who pay a much larger fraction of

their income on energy than more affluemnes.
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Figure 1. Development of electricity prices compared with various incomes since 2008 [12-16].

121

%


https://community.citizensclimate.org/groups/discuss/viewtopic/1773/1810/30127
https://www.mdpi.com/1996-1073/16/17/6232

The electricity tax ended in the summer of 2022 when the government instituted a relief

H9; C9?= >GJ KG9JAF? =F=J?Q ; GKLK AF L@= 09C-=
the government also reduced energy taxes on fossil fuels at the same t8imece 2021, the

government has also offered #tonsidered subsidies to longlistance commuters. As the
O9ML@GJK FGL=/1 a2@= <AKL9F; = 9DDGO9F; = HJGNA<-=
incomes to move their residence from the city to the couyside and to commute, which also

deprives the municipalities of the municipal share of income taxes, which nevertheless have

LG >AF9F; = D9J?= H9JLK G> L@= KG; A9D 9F< ; MDL

2@= K; @GD9JK 9J?M=/71 a'L AK L@=J=>GJ= LAE= LG
discuss appropriate compensation mechanisms. The possibilities for returning the revenues

of a CO2 tax include, above all, the per capita flat rate (also climateldnd, climate bonus,

energy transition bonus, etc.) This is paid out (in the same amount) as a lump sum to all

citizens. Due to the fact that poorer households generate lower CO2 emissions in absolute

terms, such a reimbursement would cause a financiatlistribution from richer to poorer

households. If the per capita flat rate is also paid to children, families would also be relieved.

Such a refund would be extremely well targeted, as it would also reach people who currently

fall through the cracks of stal transfers because, for example, they are just above an

assessment threshold. The per capita flat rate would also increase the acceptance of CO2

HJA; AF? 9EGF? L@= =FLAJ= HGHMDO9LAGFJ] KAF; = =N

Sound familiar?

The paper analyzes three representative famil¥8 J =D9 L AN=D Qin®@mesMM=FL &<
CA<KA @GMK=@GD</l 9 >9EADQ OAL@ L@J== CA<K DAN
two children. As expected, the higher income DINK family suffersi¢last and the oneparent

family suffers the most from a carbon tax. However, that order reverses with the addition of a

>D9L <ANA<=F<p 2@9LAK O0O@9L 31 KLM<A=K K@GO 9K

5@=F <=KA?FAF? ; DAE9L= HGDA; A=KJl] L@=Q ; GF; DM«<
to achieving the climate targets. . . . We derive the conclusion that the payment of a per capita
flat rate is an adequate way to consider social justicein®rh = HJGL=; LAGFgKA

ML L@=Q OAK=DQ 9<< 9 ;9N=9Lnp a'L AK KAEHDQ F
social problems through climate policy measures alone. Low incomes, which lead to
precarious living conditions, make it necessary to find other redistributiorechanisms to
HIJGNA<= KG; A9D KMHHGJL >GJ ; DAE9L= HGDA; Q J=I
add, applies to important but often distinct issues of environmental justice.

Source:

Maike Venjakob, et algCan a CO2 Tax Be Socially Just? Analysis of the Social Distribution
Effects of the German CO2 TaxatipBnergies 16 (August 2023).
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Long Live Carbon Dividends!
May 2023

The 28 Nobel laureates and four former chairs of the Federal Reserve Board who joined 3,600
GL@=J 3Kl =; GFGEAKLK LG =F-=ftedivetevertdOrédduseF L 9 P =K
;' 9J: GF =EAKKAGFK 9L L @= K, 9Hx%os&® Bbout&alen=< L @9 L
dividends:

a2G E9PAEAR= L@= >9AJF=KK 9F< HGDALA; 9D NA9: A
be returned directly to U.S. citizens througdgual lumpK ME  J =: 9L =Ky A

. JGHGF=FLK ; 9 lrbon HiWlgn@A J GaibBricaskback A 5 @AD= ; DAE9L =
. GFLAFM= OGJCAF? LG AEHD=E=FL L@=E 9K F9LAGFO9
the concept being integrated into other carbon pricing plans, from New York State to the

European Union (EU).

2@= #3AK 1G; A9D ! DAE9L= $MF<

'"F TRPRPf L@= #3 =KL9: DAK@=< L@= OGJD<AK >AJKL
; 9J: GF =EAKKAGFK AF C=Q K=;LGJK G> ALK E=E: =1

Not until December 2022, however, did Europe reach provisional agreement to createcal
Climate Fundo help vulnerable groups afford rising energy prices as the EU moves to extend
carbon pricing to transport and building fuels.

2@= >MF< OADD HJGNA<= aL=EHGJ9JQ AF; GE= KMHHG
businesses, as well as investment subsidies for energy efficiency, building electrification, and
other measures to help reduce fossil fuel costs.

+9BGJ  DAE9L= 9: LAGE ?2JGMHIKGJI@KIthd rglgbatarce a < L @=
between financing structural investments and providing temporary direct income suppiart
households in need, as a new carbon price is introduced in 2027 by the[aewssions

trading systemifor road transport and buildings. The investments will enable vulnerable

citizens to renovate their homes, to adopt energy efficient technologies, and to access

renewable energy and sustainable transport modes. This will reduce their dependence on
fossilfuels in the medium to longerm, while direct income support will mitigate potential

negative effects in the shorterm.A

K ' AN= Fsame-EUJ member Gouintries already have model carbon dividend
HIG?J9EKH MKLJA9AK &! DAE9L = GFMKNQA >GJ =P9E
Q=9J >JGE J=N=FM= J9AK=< :Q L@= ; GMFLJQAK L9P
(Minors? GL @9D> L@9L 9EGMFL&HKO® MKLJA9AK ; 9J: GF HJ
bonus will rise accordingly.
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Washington and California should take note

Although its ban on natural gas in new buildings received much more publiditgyw York

1L9L= H9KK=< -&hdAORN=KI9A eadieh thi®mdéhth, pursuant to slashing
greenhouse gas emissions 85% by 2080F DA C= 59K @AF? L GF KL9L=AK KA
program, which took effect January 1, New York plans to earmark a third of program revenue

for consumer and small business rebat¥akin to dividends.

F< D=LAK FGL >GJ?=L L@9L GMJ F=A?@: GJ LG L@=
default national carbon taxandits provincial dividend$kC F G O Fclin®ai€ aciion incentive
payments®Kupward for 2023. Those taftee payments will now be paid directly to
households each quarter.

California, home of a pioneering state caand-trade program, would do well to heed these

examples andhe many studies showing the power of dividends to enhance public support

>GJ ;9J: GF HJA; AF?§K ' LK KE9@lBornkh<£€limatd Gedd JIGB J 9 E /]
California utility customers, has totaled only about $600 per household cumulatively since

2014. In contrast, the statboastsof spending $4.3 billion in cajand-trade revenue on the

Highl H==< 09AD .JGB=;LJ] O@A; @ 9 , =@i-brliGyd C 2 AE=K
dollar nightmareA L @9L E9Q F=N=J := >AFAK@=<4§

Total spending of state caqand-L J 9 <= J=N=FM= GF KM; @ a; DAE9L= A
9J= <GM: LD=KK OGJL@QJ] @9K LGL9D=< Eprsgbh : ADDA
increaseskas it shouldKl worry that consumers in this expensive state may someday rebel.

Without a dividend to cushion the pairstudies showthat people whosaythey support clean

energy are not always willing to put their money where their mouth is. The last thing

California needs is a climate revolt like the 1977 tax revolt.

Source:

*9MJ =F ) F WY ¢bnsenters 88ly pay far green electricity? Comparing stated and
revealed preferences for residential programs in thiited Stated] Bnergy Research & Social
Science 65 (July 2020).

Bridging the Partisan Divide: How to Reach Republicans?
October 2023

Finding common ground oreffective nationalclimate policies presents a special challenge
since thepartisan gap in the United States over climate has widened more than any other
major issuein the past two decades.

A recent study published i€limate Policyy three Spanish economists offers highly relevant
if not revolutionary insights on hovactivists; 9 F OGJC LG GN=J,; GE= L@9L ;
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9 HHJ G HJGa®dn tabaRdeptance in a polarized society: bridging the partisan divide
over climate policy in the U§ A

The first half of the study, consistent with much previous research, establishes the

importance of group political identify as a powerful driver of emotional responses and
AEGLAN9L=< J=9KGFAF?A L@9L HIJI=<AKHGK= "=EG; J9
HGKALAGFK GF ; DAE9L=¥ 2@= ,; GF; DMKAGF AK HJ=LL
especially with traditional kinds of logical arguments and scientific evidence.

In a more novel vein, they report on experimental tests of whether tailored messages
9HH=9DAF? LG AF<ANA<M9DKA HGDALA; 9D A<=FLALA=
increase acceptance of carbon taxes.

The researchers selected a sample of 300 American adults, half Democrats and half

O=HM: DA; 9FKgK #N=JQ H9JLA; AH9FL O9K AF>GJE=< 9

levy that polluters pay on the carbon emissions they emit. This encourages peopte an
MKAF=KK=K LG E9C= ; @GA; =K 9F< AFN=KLE=FLK L@

Two experimental subgroups then got additional messages about fairness. One message
—EH@9KAR=< <AKLJA: MLAGF9D >9AJF=KKn a2@= ; 9J:
that can be returned to taxpayers in the form fmp-sum payments to support lowincome

groups and disproportionately affected communities transitioning out of higlarbon
AF<MKLJA=KgyA

Another experimental group received a more conservatianing message aboytersonal
>9AJF=KKn a2@= ;9J: GF L9P AK 9 >9AJ HGDA; Q : =
businesses and individuals like you: Carbon taxes replace unnecessarily complicated

government regulations with transparent, flexible and simple markbased incentN = K g A

The researchers hypothesized, reasonably enough, that Democrats would respond well to the
first and Republicans to the second.

The results proved them half right. Democrats did increase their approval of carbon taxes
after exposure to the more liberal message about distributional fairness. Their approval held
steady (at a high level) with the second message on personal freedom.

Republicans, as expected, started with a lower level of acceptance but really disliked the

message about distributional fairness. (Moderate Republicans especially recoiled against it.)
3F=PH=; L=<DQJ] L@=Q <A<FAL EM,; @eithed. JThereas@hd L @= H
9J=FAL =FLAJ=DQ ;D=9J/1 : ML 9FQ 9J?ME=FL >JGE
as partisan may make Republicans react more negatively.

GLLGE DAF=5n LJQAF? LG J=9; @ 0=HMhaDMosayF K OAL @
any discussion about climat&may be a losing battle. As an alternative, the authors observe,
a=PH=JAE=FL9D =NA<=F; = K@GOK L @dtéaxsuppgortJ ? Q K=; M
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among Republicans more than framing the policy as a climate change mitigation instrument.
1'9J: GF HJA; AF? ; GEEMFA; 9LAGF ; GMD< L @MK MK= >
to increase support and avoid climate change frames when targeting RepuBligay A

In addition, they note sensibly, any messages targeted at Republicans should come from
sources they deem credible, to avoid suspicion and backlash. Checkloatsupporting
researchpublished inNature Climate Change 2021.

Sources:

$J9FC , PadxHa@ GdpflEx@and Most on Government Power, Cliflale %9 D D MH /] M
7, 2023.

Aitor Marcos= L Qdbown/tax acceptance in a polarized society: bridging the partisan
divide over climate policy in the U$@limate Policy23:7 (January 2023).

I D9 J C + =Altelan 2xferiDent] ordine advertising campaign, Republicans shifted
their views on climate chanoBA @= ( GMJ F9 DAk P7BX210 = KGMJ ; =
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