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ABSTRACT 

The impacts on consumers of a cap on carbon 
emissions will vary across income brackets and 
across the 50 states. This paper provides state-
level estimates of these impacts by income  
decile. We then estimate the net effect of a  
cap-and-dividend policy in which all carbon 
permits are auctioned and 80% of the revenue 
is returned as dividends to the public. We find 
that inter-state differences are small compared 
to the differences across income brackets.  

 

Within each state, at least 60% of households 
receive net benefits: the dividends more than 
offset the impact of higher fossil fuel prices  
on their real incomes. Differences across states 
are small in cap-and-dividend compared to  
inter-state differences in per capita spending 
for defense and federal farm programs. The 
high visibility of dividends, coupled with the 
positive impact on family incomes, could  
enhance public support for a durable climate 
policy. s        ! ! ! ! ! ! ! ! s

!
!
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EXECUTIVE SUMMARY 

A! cap-and-permit! system! to! curb! carbon! dioXide!
emissions!from!burning!fossil!fuels!will!raise!prices!
to!consumers7!'ndiHidual!carbon!footprints!will!now!
carry!a!price!tag7!,he!money!that!consumers!pay!
in! higher! prices! will! not! disappear! from! the!
nationYs! economyJ! howeHer*! it! will! be! transferred!
to!the!owners!of!the!carbon!permits7!

A! cap-and-diHidend! policy! would! put! this!
ownership!in!the!hands!of!the!people7!'t!would!do!
so!by!auctioning!the!permits!and!returning!most!
or!all!of! the! reHenue! to! the!public!as!eZual!per-
person! diHidends7! 'f! [00\! of! the! permits! are!
auctionedJ!there!is!no!need!for!permit!trading!in!
secondary!mar]etsJ!no!siphoning!of!reHenue!into!
trader! profitsJ! and! no! ris]! that! speculators! will!
manipulate! the! carbon! price7! ,he! cap-and-
diHidend! policy! would! proHide! incentiHes! for!
businesses!and!households!to!curtail!their!use!of!
fossil!fuelsJ!while!protecting!consumers!from!the!
impact!of!higher!prices!on!their!real!incomes7!!

!
!

!!

!

!
!

'n! this! paperJ! we! eXamine! differences! in! the!
impact! of! a! cap! on! carbon! emissions! across!
income!brac]ets! and! across! the!W0! states7!^e!
then! estimate! the! net! effect! of! a! cap-and-
diHidend! policy7!^e! find! that! in! eHery! state! the!
ma_ority! of! families! come! out! ahead*! the!
diHidends! they! receiHe! more! than! offset! the!
impact!of!price!increases7!!

Differences!across!states!are!shown!in!`igure!A7!
,hey! are! small! compared! to! differences! across!
income! brac]ets7! .ecause! diHidends! are!
distributed!eZually! to!each!personJ!Hariations! in!
cap-and-diHidendYs! net! impact! arise! solely! from!
differences! in! carbon! footprints7! Rouseholds!
who! consume! more! carbonJ! directly! Hia! fossil!
fuels! and! indirectly! Hia! other! goods! that! are!
produced! and! distributed! using! themJ! will! pay!
moreO!those!who!consume!less!will!pay!less7!,he!
differences! between! aHerage! carbon! footprints!
in! the! top![0\!and!bottom![0\!of! the! income!
distribution!are!far!wider!than!differences!across!
the!states7!!

!

!

` ' aGRE ! A * ! '<PAC, ! b ` ! C AR.b% ! PR ' C ' %a ! b% !<ED ' A% ! ` A< ' L / ! b ` ! `bGR ! c de/EAR J ! A , ! d 2We,b% ! Cb 2 f !



CAP !; !D '( 'DE%D* !A !+,A,E -./ -+,A,E !A%AL/+ '+ ! e !EgECG, '(E !+G<<AR/ !e !PAaE! ii!
!

,he! inter-state! differences! in! net! benefits! from!
cap-and-diHidend!are!also!small!relatiHe!to!those!
in!many!other!public!policies7!`igure!.!compares!
them! to! differences! in! per! capita! spending! on!
defense! and! federal! farm! programs7! ,he! ratio!
between! the! top! ten! and! bottom! ten! states! is!
more!than![[*[!in!the!case!of!defense!spendingJ!
and![N0*[!in!the!case!of!farm!programs7! 'n!the!
case!of!cap-and-diHidendJ!it!is!only!2h*[7!

Cap-and-diHidend! would! return! carbon! reHenue!
in!eZual!measure!to!each!American7!'n!contrastJ!
the!American!Clean!Energy!and!+ecurity! cACE+f!
ActJ! passed! by! the! G7+7! Rouse! of! Repre-
sentatiHes! in! 1une! 200NJ! would! allocate!
reHenues! and! free! permits! in! a! Hariety! of! ways!
with! uneHen! effects! across! households7! ,he!
Congressional! .udget! bffice! c200Nf! estimates!
that!under!ACE+!roughly!two-fifths!of!the!carbon!
reHenue! cor! iallowance! Haluejf! would! flow! to!
households! in! the! top! Zuintile! of! the! national!
income!distribution7! 'n!`igure!C! this!outcome! is!
contrasted!with!cap-and-diHidendJ!in!which!each!
Zuintile! receiHes! the! same!amountJ!20\J!eZual!
to!its!share!of!the!population7!

,he!Hisibility!of! the! transfers!of! carbon! reHenue!
to!the!public!may!be!eHen!more! important! than!
the! net! distributional! effects! of! climate! policy7!
DiHidends!to!the!public! in!the!form!of!chec]s! in!
the! mail! or! deposits! into! ban]! accounts! will!
proHide! highly! tangible! benefits! to! familiesJ!
against! which! they! can! weigh! the! impacts! of!
higher!fossil!fuel!prices7!,ransfers!to!households!
resulting!from!ACE+!k!Hia!myriad!routes!such!as!
capital! gains! to! corporate! shareholders! and!
rebates!in!electricity!bills!k!will!be!less!apparent7!!

`or! reasons! of! both! economic! fairness! and!
transparencyJ! thereforeJ!cap-and-diHidend!offers!
a! way! to! secure! durable! public! support! for! an!
effectiHe! policy! to! wean! the! economy! from!
dependence! on! fossil! fuels7! A! proactiHe! G7+7!
policyJ! in! turnJ! will! be! a! crucial! condition! for!
reaching!an!effectiHe!international!agreement!to!
confront!the!global!challenge!of!climate!change7!

!
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!
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I .  INTRODUCTION 

,his! paper! eXamines! inter-state! differences! in!
the!impact!on!households!of!policies!that!iput!a!
price!on!carbonJj! that! isJ!policies! that! increase!
the! price! of! fossil! fuels! to! curtail! emissions! of!
carbon!dioXide! into! the!atmosphere7! 'n!particu-
larJ! we! eXamine! the! impact! of! a! icap-and-
diHidendj! policy! that! limits! the! Zuantity! of! car-
bon! entering! the! G7+7! economyJ! auctions! per-
mits!up!to!this!cap!to!the!firms!that!supply!fossil!
fuelsJ! and! returns! all! or! most! of! the! auction!
reHenue!to!households!in!the!form!of!eZual!per!
capita!diHidends7!

,he!paper!is!organined!as!follows7!+ection!2!re-
Hiews!the!basic!features!of!the!cap-and-diHidend!
policyJ!including!the!rationale!for!carbon!pricingJ!
differences! between! a! cap-and-permit! policy!
and! a! carbon! taXJ! and! how! to! return! auction!
reHenue!to!the!public!as!diHidends7!

+ection!S!proHides!a!brief!oHerHiew!of!the!distri-
butional! impact! of! cap-and-diHidend! at! the! na-
tional! leHel7!^e!eXamine!both! the!gross! impact!
of! higher! fossil! fuel! prices! and! the! net! impact!
when! reHenues! are! returned! to! the! public7! `or!
the! latter! calculationJ! we! assume! that! V0\! of!
the!reHenues!are!returned!to!the!public!as!diHi-
dends!k!a!percentage!roughly!the!same!as!what!
President! .arac]! bbama! proposed! in! his! `eb-
ruary!200N!budget7!An!attractiHe!feature!of!cap-
and-diHidend! is! that! the!policy!deliHers!positiHe!
monetary! benefits! to! low-income! and! middle-
income! householdsJ! eHen! without! counting! the!
enHironmental! benefits! of! mitigating! climate!
change7! At! the! same! timeJ! it! rewards! house-
holds!at!any!income!leHel!who!reduce!their!car-
bon!footprints7!

+ection!U!eXamines! inter-state!Hariations! in!the!
impact! of! higher! fossil! fuel! prices7!^e! analyne!
three!sources!of!Hariations*!cif!differences!in! in-
comeO! ciif! differences! in! consumption! patternsO!
and! ciiif! differences! in! the! carbon! intensity! of!
electricity!consumed7!.ecause!the!impact!Haries!
across! the! income! distributionJ! we! present!
these! results! by! income! decile! ctenths! of! the!
population!ran]ed!by!per!capita!incomef!as!well!!

!

as! for! the!median!household! in!each!state7!^e!
then!proHide!a!state-by-state!analysis!of!the!net!
impact!of!the!cap-and-diHidend!policy!on!a!dec-
ile-by-decile! basis7! ^e! show! that! inter-state!
Hariations!are!minor!relatiHe!to!Hariations!based!
on!income7!

+ection!W!discusses!otherJ!non-diHidend!uses!of!
carbon! reHenues7! +pecificallyJ! we! discuss! cif!
transitional! ad_ustment! assistanceJ! the! main!
aim! of! which! is! to! create! _obs! in! communities!
adHersely! impacted!by! reduced!production!and!
use!of! fossil! fuelsO!and! ciif! the!miX!of!uses!pro-
posed! in! the!American!Clean!Energy!and!+ecu-
rity! cACE+f! Act! of! 200NJ! also! ]nown! as! the!
^aXman-<ar]ey!bill7!

+ection! m! summarines! our! main! findings! and!
offers!some!concluding!remar]s7!

I I .  CAP-AND-DIVIDEND: THE BASICS !

Any! policy! that! limits! the! supply! of! fossil! fuels!
will!raise!their!price7!,he!economic!logic!binding!
price! to! scarcity! holds! trueJ! regardless! of! the!
cause!of!scarcity7!^hen!bPEC!wants!to!increase!
the!price!of!oilJ! it!cuts!production7!'f! lawma]ers!
place!a! cap!on! carbon!emissions! from!burning!
fossil!fuelsJ!this!too!will!increase!their!price7[!

,here! is!a!crucial!differenceJ!howeHerJ!between!
higher! prices! caused! by! a! carbon! cap! and!
higher! prices! due! to! other! forces7! ,he! higher!
prices! from!a!carbon!cap!will!be!a!cost! to!con-
sumersJ!but!not!to!the!economy!as!a!whole7!'n-
stead! they! are! a! transfer7! EHery! dollar! paid! by!
consumers! in! higher! fuel! prices! will! go! to! the!
holders!of!carbon!permits7!Gnli]e!price!rises!due!
to!mar]et!forces!or!bPEC!supply!restrictionsJ!the!
price! rise! due! to! a! carbon! cap! simply! recycles!
dollars!within!the!Gnited!+tates7!

A! ]ey! Zuestion! is*! who! will! get! these! dollarso!
,here!are!three!possible!answers*!

P789:;< ;8 =87>87?;:8@<: 'f!permits!are!giHen!free-
of-charge!to!corporationsJ!they!will!reap!windfall!
profits7! Consumers! will! pay! higher! pricesJ! and!!
!
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the! firms! and! their! shareholders! will! get! the!
money7!,his!is!a!icap-and-giHeawayj!policy7!

RABA@CA< ;8 D8BA7@EA@;: 'f! permits! are! auc-
tioned!rather!than!giHen!awayJ!the!permit!Halue!
cthe! counterpart! to! the! higher! prices! paid! by!
consumersf!will!be!captured!by!the!goHernment7!
'f! this! money! is! used! to! fund! public! eXpendi-
tures!or!cut!taXesJ!the!distribution!of!benefits!to!
the!public!will!depend!on!the!specifics!of!these!
uses7! ,his! is! a! icap-and-spendj! cor! icap-and-
inHestjf!policy7!

D:B:FA@F< ;8 ;GA >A8>HA:! 'f! the! reHenue! from!
permit! auctions! is! returned! to! the! public! as!
eZual! per! capita! diHidendsJ! consumers! will! be!
partially! or! fully! insulated! from! the! impact! of!
higher! prices7! Rouseholds! with! small! carbon!
footprints! will! come! out! aheadJ! receiHing!more!
in!diHidends!than!they!pay!in!higher!prices7!,his!
is!a!icap-and-diHidendj!policy7!

,he!sta]es!are!high7!A!carbon!cap!will!bring!the!
greatest!allocation!of!new!property!rights!in!the!
Gnited!+tates!since!the!Romestead!Act!of![Vm27!
,he!Halue!of!permits!under!a!cap!that!cuts!emis-
sions!V0\!by!20W0!k! the!goal!endorsed!by!cli-
mate!scientists!and!embodied!in!legislation!now!
before!Congress!k!will!amount!to!trillions!of!dol-
lars!oHer!the!neXt!forty!years7!!

The mechanics of cap-and-dividend 

A! carbon! cap! will! be! most! efficiently! adminis-
tered! iupstreamJj! by! reZuiring! permits! csome-
times! called! iallowancesjf! to! be! purchased! by!
the!first!sellers!of!fossil!fuels!into!the!economy7!
,he!cap!will!reduce!supply!and!raise!fuel!pricesO!
in!this!respect!it! is!a]in!to!a!carbon!taX!cfor!dif-
ferences! between! permits! and! taXesJ! see! the!
sidebar!on!page!Sf7!,he!resulting!mar]et!signals!
will! spur! businesses! and! households! ali]e! to!
inHest!in!energy!efficiency!and!clean!energy7!!

'n! a! cap-and-diHidend! policyJ! the! permits! are!
auctioned!by!the!goHernment!and!all!or!most!of!
the!auction!reHenue!is!returned!to!the!public!as!
eZual! payments! per! person7! ,his! is! what!
economists! call! a! ifeebatej! arrangement*! indi-
Hiduals!pay!fees!based!on!their!use!of!a!scarce!

resource!that!they!own!in!commonJ!and!the!fees!
are! then! rebated! in! eZual! measure! to! all! co-
owners7!'n!this!caseJ!the!scarce!resource!is!the!
G7+7!share!of!the!carbon!storage!capacity!of!the!
atmosphereO! the! fee! is! set! by! the! carbon! foot-
print! of! the! householdO! and! the! co-owners! are!
the!American!people7!

bne!way!to!disburse!diHidends!is!Hia!A,<!cardsJ!
similar!to!those!used!today!by!many!Americans!
to!access!+ocial!+ecurity!payments7!At!the!A,<J!
indiHiduals! can! chec]! on! the! auction! reHenue!
deposited! into! their! accounts! and! withdraw!
funds!at!their!conHenience7!

With auctions, no need for permit trading 

'n!his!budget!proposal!submitted!to!Congress!in!
`ebruary! 200NJ! President! .arac]! bbama! af-
firmed! the! principle! that! [00\! of! carbon! per-
mits!should!be!auctioned7!

^ith![00\!auctionJ!there!is!no!need!for!permit!
trading7! Auctions! can! be! held!monthly! or! Zuar-
terlyJ!with!the!number!of!permits!on!offer!being!
reduced! gradually! as! the! carbon! cap! tightens!
oHer!time7!,he!permit!allows!its!holder!to!bring!a!
fiXed!Zuantity!of!fossil!carbon!into!the!economy!
in!a!certain!time!frameJ!say!oHer!a!two-year!pe-
riod!from!the!date!of!purchase7!`irms!simply!buy!
the!number!of!permits!they!want!at!the!auction7!

<ost! permits! in! our! society! are! not! tradable7!
DriHing! permitsJ! gun! permitsJ! par]ing! permitsJ!
landfill! disposal! permitsJ! and! building! permits!
cannot!be!traded!in!mar]ets7!,here!is!no!reason!
why!carbon!permits!should!be!different7!

,he! need! for! tradable! permits! cicap-and-tradejf!
is!premised!on! the!assumption! that!some!or!all!
of! the! permits! are! giHen! away! free-of-charge!
rather!than!sold!by!auction7!+uch!giHeaways!must!

A CARBON CAP WILL BRING THE GREATEST 
ALLOCATION OF NEW PROPERTY RIGHTS IN 
THE UNITED STATES SINCE THE HOMESTEAD 
ACT OF 1862. 
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be! based! on! some! formula! cli]e! historic! emis-
sionsf7! +ome! firms! will! get! more! permits! than!
they!needJ!while!others!will!get!fewer!than!they!
wantO! trading! is! necessary! to! redistribute! them!
from!the!former!to!the!latter7!'f![00\!of!the!car-
bon! permits! are! auctionedJ! howeHerJ! permit!
trading!becomes!unnecessary72S!

^ith!non-tradable!permitsJ!trader!profits!do!not!
driHe!a!wedge!between!the!amount!paid!by!con-
sumers! in! higher! prices! and! the! amount! of!
aHailable! reHenue! from! permit! sales7! %one! of!
the!carbon!reHenue! is!siphoned!off!by!specula-
tors!or! trading! firms7!%on-tradable!permits!also!
safeguard!the!policy!from!the!perception!or!real-
ity!of!mar]et!manipulation!by!players!see]ing!to!
game!the!system7U!

Dividends versus other uses of carbon revenue  

Rather!than!returning![00\!of!carbon!reHenues!
to!the!publicJ!policyma]ers!could!dedicate!a!por-
tion!of!the!reHenues!to!other!uses7!'n!his!`ebru-
ary!200N!budgetJ!for!eXampleJ!President!bbama!
proposed!using!V[7U\!of!pro_ected!carbon!reHe-
nues!for!the!years!20[0-20[N!for!lump-sum!taX!
credits!ceXtending!the!i<a]ing!^or]!Payj!credits!
that!were!initiated!in!the!economic!stimulus!pro-
gramf!and!deHoting!the!remainder!to!inHestment!
in!clean!energy!technologies7W!

Apart! from!clean!energy! inHestmentsJ!other!po-
tential!uses!for!carbon!reHenues! include!offset-
ting!the!impact!of!higher!fossil!fuel!prices!on!the!
purchasing! power! of! federalJ! stateJ! and! local!
goHernmentsO! transitional! ad_ustment! assis-
tance! to! wor]ersJ! communitiesJ! or! firms! ad-
Hersely! affected! by! the! transition! away! from!
fossil!fuelsO!and!other!goHernment!eXpendituresJ!
taX!cutsJ!or!deficit!reduction7!

`ollowing! the! contours! of! President! bbamaYs!
budget! proposalJ! in! the! following! analysis! we!
assume! that! V0\! of! carbon! permit! reHenues!
are!returned!to!the!public!as!diHidendsJ!and!that!
the!remaining!20\!are!allocated!to!other!uses7!
'n! section! W!we! further! discuss! some! of! these!
potential!uses7!

PERMITS VERSUS TAXES 

An!alternatiHe!way!to!put!a!price!on!carbon!is!by!
means!of!a! taX7!A!carbon!taX! is!simply!a!permit!
with! a! fiXed! price7! A! cap-and-permit! policy! sets!
the! Zuantity! of! permits! cand! hence! emissionsfJ!
and! lets! demand! determine! the! permit! priceO!!
a! carbon! taX! sets! the! priceJ! and! lets! demand!
determine! the! Zuantity! of! emissions7! 'n! both!
casesJ! higher! prices! proHide! a!mar]et! signal! to!
encourage!energy!efficiency!and! inHestments! in!
alternatiHe!energy7!

'f! policyma]ers! could! haHe! perfect! foresight! as!
to!future!demand!for!fossil!fuels!k!]nowing!what!
new! technologies! will! become! aHailableJ! when!
the!economy!will!boom!and!slumpJ!and!so!on!k!
then! setting! either! the! Zuantity! of! permits! or!!
the! carbon! price! could! achieHe! eXactly! the!!
same!result7!'n!realityJ!there!is!much!uncertainty!
about! future! demandJ! so! the! relationship! be-
tween! Zuantity! and! price! cannot! be! predicted!
with!much!precision7!

,he! fundamental! aim!of! climate! policy! is! to! re-
duce!emissions!to!reach!the!20W0!target7!,here-
foreJ!a!compelling!case!can!be!made!for!igetting!
the!Zuantity!rightj!by!setting!the!number!of!per-
mits! and! letting! their! price! Hary! with! demandJ!
rather! than!Hice!Hersa7!<oreoHerJ! in! the! face!of!
uncertainties!as!to!the!relation!between!Zuantity!
and!priceJ!there!may!be!political!pressures!to!set!
the!carbon!taX!too!lowJ!based!on!optimistic!pro-
_ections!of!the!resulting!emission!reductions7!

bn! the!other!handJ!political!pressures!may!also!
undermine! the! efficacy! of! a! cap-and-permit!!
policy7!,his!can!happen!in!two!ways*!firstJ!by!set-
ting! the! cap! at! a! leHel! that! is! inadeZuate! to!
achieHe!the!necessary!emission!reductionsO!and!
secondJ!by!allowing!ioffsetsJj!whereby!instead!of!
curtailing! fossil! fuelsJ! firms! can! get! credits! for!
other! actions! such! as! planting! treesJ! slowing!!
deforestationJ! or! reducing! carbon! emissions! in!
other!countries72!!

,he!case! for!permits! rather! than! taXes! is!prem-
isedJ! thereforeJ! on! a! itightj! cap*! one! that!!
reduces! emissions! to! meet! the! 20W0! targetJ!
without! offsets! that! transform! the! cap! into! a!!
porous! sieHe7! 'f! policyma]ers! instead! opt! for!!
a! carbon! taXJ! the! Zuestion! of! how! to! distribute!
the!reHenue!will!remain7!,he!analysis!presented!
in! this!paper!would!apply!eZually! to!a! itaX-and-
diHidendj!policy7S!
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I I I .  DISTRIBUTIONAL IMPACTS OF  
CAP-AND-DIVIDEND AT THE  
NATIONAL LEVEL 

,he! cap-and-diHidend! policy! will! haHe! a! progres-
siHe! impact! on! income! distribution! nationwide7!
Rouseholds! with! smaller-than-aHerage! carbon!
footprints! pay! less! in! higher! fuel! costs! than! they!
receiHe!as!diHidendsO!households!with!larger-than-
aHerage!carbon!footprints!pay!more!than!they!re-
ceiHe7!'n!generalJ!lower!and!middle-income!house-
holds!will!come!out!aheadJ!for!the!simple!reason!
that!they!consume!much!less!carbon!than!upper-
income! households7! bHerallJ! roughly! three-
Zuarters! of! American! families!will! obtain! positiHe!
net!benefits! in!purely!monetary! termsJ!not!count-
ing! the!enHironmental!benefits! that!are! the!main!
rationale!for!a!carbon-pricing!policy7!

,o! calculate! the! net! impact! across! income!
brac]etsJ!we!first!estimate!the!carbon!footprints!
of!households*! the!carbon!dioXide!emissions! re-
sulting! from! not! only! their! direct! fuel! consump-
tion! but! also! the! production! and! distribution! of!
other! goods! and! serHices! that! they! consume7m!
Data!on!eXpenditure!patterns!are!drawn!from!the!
Consumer!EXpenditure!+urHey!conducted!by! the!
G7+7! .ureau! of! Labor! +tatistics7! Lower-income!
households! generally! deHote!a! larger! fraction!of!
their!eXpenditure!to!direct!fuel!consumption!than!
upper-income!households!cin!economic!parlanceJ!
fuels!are!inecessitiesj!not!iluXuriesjf7!

Carbon!emissions!per!dollar!eXpenditure!for!dif-
ferent!items!are!based!on!input-output!data7!As!
one!might!eXpectJ!this!ratio!Haries!greatly!across!
eXpenditure!categories7!'n!the!case!of!electricity!
and! household! fuelsJ! one! dollar! of! spending!
generates! about! l! ]g! of! carbon! dioXide! emis-
sions7!'n!the!case!of!serHicesJ!the!corresponding!
amount!is!about!07S!]g7!!

,he! distribution! of! carbon! emissions! across! eX-
penditure!categories!is!shown!in!`igure![7!aaso-
line!and!electricity!consumption!each!account!for!
about! one-Zuarter! of! the! aHerage! householdYs!
carbon!footprint7!%atural!gas!and!heating!oil!con-
tribute! a! further! [2\7! 'ndirect! uses! k! including!
consumption! of! foodJ! industrial! goodsJ! serHicesJ!

and!other!transportation!k!account!for!the!rest7!!

.ecause! low-income! households! consume! less!
than! high-income! householdsJ! they! generally!
haHe! smaller! carbon! footprints7! Differences!
across! the! income! spectrum! are! shown! in! `ig-
ure! 2a7! 'n! the! highest! income! decileJ! carbon!
emissions! per! capita! are! more! than! siX! times!
greater!than!in!the!lowest!decile7!

As! a! share of! their! incomeJ! howeHerJ! the! poor!
consume!more! carbon! than! the! rich! k! that! isJ!
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more! carbon!per!dollar! of! their! income7!,his! is!
primarily! becauseJ! as! noted! aboHeJ! direct! fuel!
consumption! accounts! for! a! bigger! fraction! of!
their! household! budgets*! they! spend! more! on!
necessities!and!less!on!luXuries7!Carbon!per!dol-
lar!of!eXpenditure!is!more!than!twice!as!high!in!
the!poorest!decile!as!in!the!richestJ!as!shown!in!
`igure! 2b7! RenceJ! a! price! on! carbon! is! regres-
siHe!in!and!of!itselfJ!hitting!the!poor!harder!as!a!
fraction!of!their!incomes!than!the!rich7!

,he!net impact!of!the!policy!dependsJ!howeHerJ!
on! who! receiHes! the! money! generated! by! the!
carbon!price7! 'f! this!money! is! captured!by!auc-
tioning! the!carbon!permits!k! rather! than!giHing!
them! away! free-of-charge!k! and! if!most! of! the!
resulting! reHenue! is! returned! to! the! public! in!
diHidendsJ!the!net!impact!turns!progressiHe7!!

,o!illustrateJ!we!assume!that!the!permit!price!is!
d2W! per! ton! of! carbon! dioXideJ! all! permits! are!
auctionedJ!and!V0\!of! the!reHenue! is! returned!
to! the!people!as!diHidends7! ,his!price! is!within!
the!range!of!pro_ections!based!on!current!legis-
latiHe!proposalsO!for!eXampleJ!the!Congressional!
.udget! bffice! c200Nf! estimates! that! the! ^aX-
man-<ar]ey!bill!would!result!in!a!permit!price!of!
d2VetCb2! in! the!year!20207!A!more!aggressiHe!

policyJ! with! a! more! ambitious! schedule! for!
emission! reductions! andeor! fewer! ioffsetsJj!
would! generate! a! higher! price7! ,his! would! in-
crease!the!magnitude!of!the!impacts!of!the!cap-
and-diHidend!policyJ! but! it!would!not! alter! their!
distributional!incidence7!

,he! impact! of! the! cap-and-diHidend! policy! is!
shown! in! ,able![7! ,he! annual! carbon! charge!k!
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the!cost!to!consumers!from!higher!prices!for!fos-
sil! fuelsJ! and! for! other! goods! and! serHices! that!
use! them! in! their! production! and! distributionJ!
ranges! from! d[SW! per! person! in! the! lowest-
income! decile! to! dm[V! per! person! in! the! high-
est7l!Each!household!receiHes!the!same!per!cap-
ita! diHidendJ! dSVm7! ,he! bottom! seHen! deciles!
come! out! aheadJ! receiHing! more! in! diHidends!
than! they! pay! as! a! result! of! higher! fuel! pricesO!
the! eighth!decile! brea]s! eHenO! and! the! top! two!
deciles!eXperience!a!net!cost7!As!a!percentage!of!
incomeJ! the! lowest! decile! sees! a! m7W\! gainJ!
while!the!top!decile!sees!a!07S\!loss7!

,he!monetary!winners!outnumber!the!losers!for!
two! reasons7! ,he! first! is! that! the! G7+7! income!
distribution! is! strongly! s]ewed! to! high-income!
people7!As!shown!in!AppendiX!,able!A7[J!the!na-
tional! mean! caHeragef! per! capita! income! in!
200S! was! d2SJmWlJ! whereas! the! median! in-
come!k! that!of! the! imiddle!AmericanJj!W0\!of!
the!population!haHing!higher! incomes!and!W0\!
lower!k!was!d[mJ[m07! 1ust! as!mean! income! is!
pulled!aboHe!the!median!by!the!high!incomes!at!
the! topJ! per! capita! diHidends! are! pulled! up! by!
the! outsined! carbon! footprints! of! high-income!
households7!

,he! second! reason! is! that! our! calculations!are!
based!on!the!assumption!that!V0\!of!total!car-
bon! reHenue! is! returned! to!households7!Rouse-
hold!consumption!accounts!for!only!mm\!of!total!
carbon!emissions!in!the!Gnited!+tatesJ!howeHerJ!
and! hence! for! roughly! the! same! share! of! total!
carbon! reHenues7! ,he! remaining! emissions!
come! from! localJ!state!and! federal!goHernment!
c[U\fJ! non-profit! institutions! cV\fJ! and! produc-
tion!of!eXports!c[2\f7V!

^hile!the!results!in!,able![!show!the!broad!pat-
tern!of!distributional! impacts!from!the!cap-and-
diHidend!policyJ!the!impact!on!indiHidual!house-
holds!will!depend!on!their!consumption!choices7!
Gpper-income!households!who!reduce!their!car-
bon! footprints!well!below! the!norm! for! their! in-
come! brac]et! can! deriHe! positiHe! net! benefitsJ!
tooO! conHerselyJ! lower! and! middle-income!
households!with!disproportionately!large!carbon!
footprints! can! come! out! behind7! Regardless! of!

income! leHelJ! higher! fuel! prices! proHide! incen-
tiHes!for!energy!efficiency!and!alternatiHe!fuels7!
,hose! who! respond! strongly! to! these! mar]et!
signals!fare!better!than!those!who!do!not!curtail!
their!consumption!of!fossil!fuels7N!

'n! sumJ! the! progressiHe! impact! of! per! capita!
diHidends!more! than! offsets! the! regressiHe! im-
pact!of!higher! fossil! fuel!prices7!,he!ma_ority!of!
American! families! are! iheld! harmlessj! by!!
the!policy*!their!real!incomes!are!protectedJ!and!
in!many!cases!increased7!,hisJ! in!turnJ!protects!
the! nationYs! climate! policy! from! the! political!
bac]lash! that! higher! fuel! prices! could! other-
wise!trigger7!

IV .  STATE-BY-STATE IMPACTS OF  
CAP-AND-DIVIDEND 

bne! issue! that! has! receiHed! attention! in! Con-
gress!is!the!differential!effects!that!carbon!pric-
ing!may!haHe!across!the!states7!'n!a!1une!200N!
interHiew! with! The New York TimesJ! President!
bbama!alluded!to!this!issue!when!he!described!
the!compromises!in!the!^aXman-<ar]ey!bill!as!
haHing!been!inecessary! to!moderate!the!differ-
ent! effects! of! greenhouse-gas! controls! on! dif-
ferent!parts!of!the!countryj!c.roder!200Nf7!

,wo! broad! sorts! of! inter-state! differences! can!
be! distinguished7! ,he! first! is! on! the! consump-
tion! side! of! the! economyJ! arising! from! differ-
ences! in! household! use! of! fossil! fuels! cboth!
direct!and! indirectf!and!hence! in! the! impact!of!
higher! prices! on! consumers7! ,he! second! is! on!
the!production!sideJ!arising! from!differences! in!
how!firms!and!wor]ers!are!affected!by!the!tran-
sition!away!from!burning!fossil!fuels7!'n!this!sec-
tion!our!focus!is!the!consumption!side7!
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PRICES PROVIDE INCENTIVES FOR ENERGY 
EFFICIENCY AND ALTERNATIVE FUELS.  



CAP !; !D '( 'DE%D* !A !+,A,E -./ -+,A,E !A%AL/+ '+ ! e !.b/CE !; !R 'DDLE !e !PAaE!l!

Impact of higher fossil fuel prices on households 

,he!higher!fossil!fuel!prices!that!result!from!any!
policy! that!puts!a!price!on!carbon!will!haHe!dif-
ferent!impacts!on!consumers!in!different!states!
for!three!reasons*!

I@=8EA F:99A7A@=A<: +tates!Hary!in!both!aHerage!
income!and!income!distribution7!1ust!as!people!
in!upper-income!households!tend!to!haHe!larger!
carbon!footprints!than!lower-income!households!
csee!`igure!2afJ!people! in!higher-income!states!
tend! to! haHe! bigger! carbon! footprintsJ! all! else!
eZualJ! than! their! counterparts! in! lower-income!
states7!

D:99A7A@=A< :@ =8@<CE>;:8@ >?;;A7@<: Energy!
use! is! affectedJ! among! other! thingsJ! by! public!
policies! and! the! weather7! 'n! CaliforniaJ! for! eX-
ampleJ! policies! to! promote! energy! efficiency!
haHe!paid!off!by!reducing!the!stateYs!per!capita!
electricity! use! considerably! below! the! national!
aHerage7! aasoline! consumption! Haries! due! to!

differences! in! commuting! distancesJ! public!
transportationJ! and! the! leHel! of! state! gasoline!
taXes7!'n!the!northern!statesJ!households!spend!
more! to! heat! their! homesO! in! the! southern!
statesJ!they!spend!more!to!cool!them7!

D:99A7A@=A< :@ ;GA =?7R8@ :@;A@<:;S 89 AHA=;7:=:;S: 
+ome! states! rely! mostly! on! coal-fired! power!
plantsJ!which!generate!higher!carbon!emissions!
per!]ilowatt-hour! than!other!electricity!sources7!
+ome! states! rely!more! on! hydroelectric! powerJ!
nuclear! powerJ! or! other! low-carbon! technolo-
gies7!Electricity!accounts!for!roughly!one-Zuarter!
of! the! typical! householdYs! carbon! usage! csee!
`igure![fO!differences! in! the!carbon! intensity!of!
electricity!affect!this!component!of!the!impact!of!
carbon!pricing!on!consumers7!

,able! 2! presents! data! on! the! eXtent! of! inter-
state! differences! in! these! respects7! Per! capita!
income! Haries! from! about! d[[JW00! in! <issis-
sippi!to!about!d2[J000!in!Connecticut7!

, A.LE ! 2 * ! ' % , ER - + ,A ,E ! D ' ` ` ERE%CE+ ! ' % ! ' %Cb<E ! A%D ! E%ERa/ ! G+E !

EXpenditure!per!capita!of!median!household!cdf!

+tate!

<edian!income!
cannual!per!
capitaf! Electricity! aasoline! %atural!gas! `uel!oil!

Carbon!intensity!of!
electricity!supply!
c]g!Cb2e<^hf!

Alabama! [SJS0V! U[m! UUm! [00! 2S! mmN!

Alas]a! [VJV0m! SUW! UV[! [Sm! 22! WUm!

Arinona! [WJWUU! S[U! U[2! [2m! N! WWV!

Ar]ansas! [2Jll2! U[[! USl! NV! 2S! mS0!

California! [mJm[m! [NW! W2W! [0m! [2! UWU!

Colorado! [VJV2N! SS2! UW0! [SU! N! N[S!

Connecticut! 20JNmU! 2[N! UV[! [0l! [Vl! U[2!

Delaware! [VJW2l! SS0! US[! [Wl! mN! NSS!

District!of!Columbia! [lJlNW! UWS! W[S! [[0! 2W! lSU!

`lorida! [WJN2W! SVU! UU[! V! m! ml2!

aeorgia! [WJVNW! USV! UVl! [0m! 2U! l0V!

Rawaii! [mJNmN! SN2! UWU! V! l! VWl!

'daho! [UJ2S[! S[l! U22! [2U! 20! UWN!

'llinois! [lJW2[! SUV! UVU! 2[2! 2S! WWm!

'ndiana! [mJSW0! SU[! UmV! 20V! 2S! [J0U[!

'owa! [WJN2W! S0U! Ul[! 2[2! [U! NSS!

6ansas! [mJ[SV! S0W! UlS! 2[S! [U! N[V!

6entuc]y! [SJU[l! S2[! U2W! [NU! 2[! [J002!

Louisiana! [2J[lN! U0W! U2m! Nl! 2S! lUW!

<aine! [WJSNV! 200! U[V! Nl! [l2! UWW!
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Per!capita!eXpenditure!on!electricity!by!the!me-
dian! household! in! each! state! ranges! from!
d[NWeyear! in! California! to! dUWVeyear! in! (ir-
ginia7!(ariations! in!per!capita!gasoline!eXpendi-
ture! are! less! pronouncedJ! ranging! from!
dSlleyear! in! %ew! <eXico! to! dWSleyear! in!
,eXas7! %atural! gas! use! is! highest! in! the! upper!

<idwestJ!and!heating!oil!use!is!concentrated!in!
the!northeastern!states7!!

,he! carbon! intensity! of! electricity! Haries! widely!
across!the!states7!%orth!Da]otaJ!a!state!that! is!
heaHily!reliant!on!coal-fired!power!plantsJ!emits!
[[SU! ]g! of! carbon! dioXide! per!megawatt! hour!!!
!

, A.LE ! 2 * ! ' % , ER - + , A ,E ! D ' ` ` ERE%CE+ ! ' % ! ' %Cb<E ! A%D ! E%ERa/ ! G+E J ! Cb%, '%GED !

EXpenditure!per!capita!of!median!household!cdf!

+tate!

<edian!income!
cannual!per!
capitaf! Electricity! aasoline! %atural!gas! `uel!oil!

Carbon!intensity!of!
electricity!supply!
c]g!Cb2e<^hf!

<aryland! 20J[N2! SSN! UUV! [m[! l[! mV[!

<assachusetts! [NJU2V! 2[U! UmW! [0W! [VU! mUV!

<ichigan! [lJ2Nl! SUl! UV[! 2[[! 2S! mmm!

<innesota! [VJWSU! S[V! W0W! 22S! [U! lV0!

<ississippi! [[JWS[! SNV! U[U! NW! 22! mS[!

<issouri! [WJS[[! SSU! UWU! 20S! 22! VNN!

<ontana! [SJUlW! S[2! U[0! [22! 20! lmW!

%ebras]a! [WJl22! S02! UmV! 2[2! [U! lV0!

%eHada! [lJ2lm! S2U! USS! [S[! N! l02!

%ew!Rampshire! [NJU2S! 2[U! UmW! [0W! [VU! SVl!

%ew!1ersey! 20JSS0! SSN! UUN! [m2! l[! UlU!

%ew!<eXico! [2JNNU! 2Nl! Sll! [[N! N! NSW!

%ew!/or]! [mJ2NV! 2[2! SN[! [[U! [[2! UU2!

%orth!Carolina! [WJW[2! USW! UV[! [0W! 2U! m[V!

%orth!Da]ota! [UJ[2m! 2NS! UUU! 20U! [S! [J[SU!

bhio! [mJSm0! SU[! UmN! 20V! 2S! VW2!

b]lahoma! [SJU0l! 2VV! US2! 20[! [S! lN0!

bregon! [mJSNW! SS[! UW[! [S0! 2[! 22l!

PennsylHania! [WJNW0! S[m! U0S! [W0! mm! m[S!

Rhode!'sland! [mJU[l! 20S! US[! NN! [lW! WW0!

+outh!Carolina! [UJS0W! U2W! UmS! [02! 2U! UU2!

+outh!Da]ota! [SJVUW! 2N[! UU0! 20S! [S! mS[!

,ennessee! [UJUmS! U2m! UmW! [0S! 2U! mUW!

,eXas! [UJUN2! SVV! WSl! lV! V! l2N!

Gtah! [UJN0l! S22! US[! [2m! 20! [J02V!

(ermont! [mJWm0! 20U! US2! [00! [lm! lS!

(irginia! [VJU[S! UWV! W2[! [[[! 2W! mUW!

^ashington! [VJ0UN! SU[! Ul2! [SU! 2[! [m0!

^est!(irginia! [2J2[N! S[2! U0W! [VV! 2[! NUV!

^isconsin! [lJSWW! SUl! UV2! 2[2! 2S! VU0!

^yoming! [WJ2Sl! S2U! USm! [2l! 20! [J0NN!

G7+7!aHerage! [mJ[m0! S[2! UUV! [[N! SV! mml!

Note:!`or!data!sourcesJ!see!AppendiX7!
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c<^hf7!(ermontJ!where!the!main!power!sources!
are! nuclear! and! hydroJ! emits! only! lS! ]g!
Cb2e<^h7!!

,a]ing! these! differences! into! accountJ! `igure! S!
depicts!the!impact!of!higher!fossil!fuel!prices!on!
the!median-income!household!in!each!stateJ!with!
a! carbon! price! of! d2WetCb27! ,he! results! show!

that! inter-state!differences!are!not! terribly! largeJ!
ranging! from! d2SN! in! bregon! to! dSUN!!
in!'ndiana7!,he!map!in!`igure!U!cpage![[f!depicts!
these!impacts!on!a!median-income!family!of!four7!!
,able! S! shows! the! impact! on! consumers! by!!
income!decile!across!the!statesJ!with!the!results!
eXpressed!as!a!percentage!of!income7!,he!dollar!
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, A. LE ! S * ! C AR.b% ! PR ' C E ! '<PAC, ! . / ! + , A ,E ! A%D ! '%Cb<E !DEC ' L E ! c P ERCE%,AaE ! b ` !<ED ' A% ! ' %Cb<E f !

! ! Decile!

+tate! <edian! [! 2! S! U! W! m! l! V! N! [0!

Alabama! 27[\! U7W\! S7U\! 27N\! 27W\! 272\! 270\! [7V\! [7m\! [7S\! [70\!

Alas]a! [7m\! 27V\! 27S\! 270\! [7V\! [7m\! [7W\! [7U\! [72\! [7[\! 07N\!

Arinona! [7l\! S72\! 27W\! 272\! [7N\! [7l\! [7m\! [7U\! [7S\! [7[\! 07N\!

Ar]ansas! 27[\! U7S\! S7S\! 27V\! 27W\! 272\! 270\! [7V\! [7m\! [7U\! [7[\!

California! [7W\! 27N\! 27S\! 270\! [7V\! [7m\! [7U\! [7S\! [72\! [70\! 07V\!

Colorado! [7l\! S7U\! 27m\! 27S\! 270\! [7V\! [7m\! [7W\! [7S\! [72\! 07N\!

Connecticut! [7U\! 27N\! 272\! [7N\! [7l\! [7W\! [7U\! [72\! [7[\! 07N\! 07V\!

Delaware! [7V\! S7m\! 27V\! 27U\! 27[\! [7N\! [7l\! [7m\! [7U\! [72\! [70\!

D7C! [7N\! U7m\! S7S\! 27l\! 27S\! 270\! [7V\! [7W\! [7S\! [7[\! 07V\!

`lorida! [7l\! S7U\! 27m\! 272\! 270\! [7V\! [7m\! [7U\! [7S\! [7[\! 07N\!

aeorgia! 270\! U7[\! S7[\! 27l\! 27S\! 27[\! [7N\! [7l\! [7W\! [7S\! [70\!
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! ! Decile!

+tate! <edian! [! 2! S! U! W! m! l! V! N! [0!

Rawaii! [7V\! S7W\! 27l\! 27S\! 27[\! [7N\! [7l\! [7W\! [7U\! [72\! [70\!

'daho! [7l\! S72\! 27W\! 272\! 270\! [7V\! [7m\! [7W\! [7S\! [72\! [70\!

'llinois! [7l\! S7W\! 27l\! 27S\! 270\! [7V\! [7l\! [7W\! [7S\! [7[\! 07N\!

'ndiana! 27[\! U72\! S7S\! 27V\! 27W\! 272\! 270\! [7V\! [7m\! [7U\! [7[\!

'owa! 270\! S7N\! S7[\! 27l\! 27U\! 27[\! [7N\! [7l\! [7m\! [7U\! [7[\!

6ansas! 270\! U70\! S7[\! 27l\! 27U\! 27[\! [7N\! [7l\! [7W\! [7S\! [70\!

6entuc]y! 27S\! W70\! S7V\! S72\! 27V\! 27W\! 272\! 270\! [7l\! [7W\! [7[\!

Louisiana! 27S\! W70\! S7V\! S72\! 27V\! 27U\! 272\! [7N\! [7l\! [7U\! [7[\!

<aine! [7l\! S72\! 27W\! 272\! [7N\! [7V\! [7m\! [7W\! [7S\! [7[\! 07N\!

<aryland! [7m\! S7[\! 27U\! 27[\! [7N\! [7l\! [7W\! [7U\! [72\! [7[\! 07N\!

<assachusetts! [7m\! S72\! 27U\! 27[\! [7N\! [7l\! [7W\! [7S\! [72\! [70\! 07V\!

<ichigan! [7V\! S7m\! 27V\! 27U\! 27[\! [7N\! [7l\! [7m\! [7U\! [72\! [70\!

<innesota! [7V\! S7U\! 27l\! 27S\! 27[\! [7N\! [7l\! [7W\! [7U\! [72\! [70\!

<ississippi! 272\! U7l\! S7m\! S70\! 27l\! 27U\! 27[\! [7N\! [7l\! [7U\! [7[\!

<issouri! 27[\! U7S\! S7S\! 27V\! 27W\! 272\! 270\! [7V\! [7m\! [7U\! [7[\!

<ontana! 270\! S7N\! S70\! 27m\! 27S\! 27[\! [7N\! [7l\! [7W\! [7S\! [7[\!

%ebras]a! [7N\! S7l\! 27N\! 27W\! 27S\! 270\! [7N\! [7l\! [7W\! [7S\! [70\!

%eHada! [7l\! S72\! 27W\! 272\! [7N\! [7V\! [7m\! [7U\! [7S\! [7[\! 07N\!

%ew!Rampshire! [7W\! 27l\! 272\! [7N\! [7l\! [7W\! [7U\! [7S\! [72\! [70\! 07N\!

%ew!1ersey! [7W\! 27N\! 27S\! 270\! [7l\! [7m\! [7U\! [7S\! [7[\! [70\! 07V\!

%ew!<eXico! 27[\! U7S\! S7S\! 27V\! 27W\! 272\! 270\! [7V\! [7m\! [7S\! [7[\!

%ew!/or]! [7W\! S72\! 27U\! 27[\! [7V\! [7m\! [7W\! [7S\! [72\! [70\! 07V\!

%orth!Carolina! [7N\! S7N\! S70\! 27m\! 27S\! 270\! [7V\! [7m\! [7W\! [7S\! [70\!

%orth!Da]ota! 27S\! U7m\! S7W\! S70\! 27l\! 27U\! 272\! 270\! [7l\! [7W\! [72\!

bhio! 270\! U70\! S7[\! 27l\! 27U\! 27[\! [7N\! [7l\! [7W\! [7S\! [70\!

b]lahoma! 27[\! U7S\! S7S\! 27V\! 27W\! 272\! 270\! [7V\! [7m\! [7U\! [7[\!

bregon! [7W\! 27m\! 27[\! [7N\! [7l\! [7W\! [7U\! [7S\! [7[\! [70\! 07V\!

PennsylHania! [7V\! S7W\! 27l\! 27S\! 27[\! [7N\! [7l\! [7W\! [7S\! [72\! 07N\!

Rhode!'sland! [7l\! S7S\! 27m\! 272\! 270\! [7V\! [7m\! [7U\! [7S\! [7[\! 07N\!

+outh!Carolina! [7V\! S7m\! 27V\! 27U\! 27[\! [7N\! [7l\! [7m\! [7U\! [72\! [70\!

+outh!Da]ota! 270\! S7V\! S70\! 27m\! 27S\! 27[\! [7N\! [7l\! [7W\! [7S\! [70\!

,ennessee! 270\! U72\! S72\! 27l\! 27U\! 27[\! [7N\! [7l\! [7W\! [7S\! [70\!

,eXas! 27[\! U72\! S72\! 27V\! 27U\! 272\! [7N\! [7l\! [7W\! [7S\! [70\!

Gtah! 27[\! U70\! S7[\! 27l\! 27U\! 272\! 270\! [7V\! [7m\! [7U\! [7[\!

(ermont! [7W\! 27m\! 27[\! [7N\! [7l\! [7W\! [7U\! [7S\! [72\! [70\! 07V\!

(irginia! [7V\! S7m\! 27V\! 27U\! 27[\! [7N\! [7l\! [7W\! [7U\! [72\! 07N\!

^ashington! [7U\! 27U\! [7N\! [7l\! [7m\! [7U\! [7S\! [72\! [7[\! [70\! 07V\!

^est!(irginia! 27U\! W7[\! S7N\! S7S\! 27N\! 27m\! 27S\! 270\! [7V\! [7W\! [72\!

^isconsin! [7N\! S7l\! 27N\! 27W\! 27S\! 270\! [7V\! [7l\! [7W\! [7S\! [70\!

^yoming! 27[\! U72\! S7S\! 27V\! 27W\! 272\! 270\! [7V\! [7m\! [7U\! [7[\!

, A.LE ! S * ! C AR.b% ! PR ' C E ! '<PAC, ! . / ! + , A ,E ! A%D ! '%Cb<E !DEC ' L E ! c P ERCE%,AaE ! b ` !<ED ' A% ! ' %Cb<E f J ! Cb%, '%GED !
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amounts! from! which! the! percentages! are! de-
riHed! are! reported! in! AppendiX! ,ables! A7[! and!
A727! ,he! impact! on! the! median! household! is!
shown!in!the!first!column7!,he!biggest!impact!is!
in! ^est! (irginiaJ! where! the! costs! from! higher!
fossil! fuel!prices!are!eZuiHalent! to!27U\!of!me-
dian! income7! ,his! is! mainly! due! to! the! stateYs!
relatiHely! low! incomes*! ^est! (irginiaYs! median!
carbon! charge! is! only! U\! aboHe! the! national!
median!csee!AppendiX!,able!A72fJ!but!its!median!
income! is!almost!2W\!below! the!national! leHel!
csee!AppendiX!,able!A7[f7!,he!smallest!impact!is!
felt! in! ConnecticutJ! the! state! with! the! highest!
median! incomeJ! despite! the! fact! that! the! me-
dian! Connecticut! resident! pays! a! little!more! in!
dollar! terms! than! the! median! ^est! (irginian7!
,he! regressiHe! impact! of! carbon! pricing! is! eHi-
dent! in! these! inter-state! comparisons7! ^ithin!
statesJ! the! regressiHe! impact! of! higher! fuel!
prices!is!eHen!clearer7!'n!eHery!stateJ!the!biggest!
impact!as!a!percentage!of!income!is!in!the!low-
est-income!decileJ!and!the!least!impact!is!in!the!
highest-income!decile7! ,he! carbon! charge! as! a!
fraction! of! income! steadily! declines! from! the!
bottom!to!the!top!of!the!income!profile7!!

Impact of recycling revenue as dividends 

,he! net! impact! of! cap-and-diHidend! differs!
mar]edly! from! the! impact! of! higher! fossil! fuel!
prices! alone7! ,he! diHidends! chere! assumed! to!
be!V0\!of!carbon!reHenuesf!haHe!a!strong!pro-
gressiHe! impact!on! family! incomesJ!as!they!rep-
resent! a! larger! fraction! of! income! for! the! low-
income!households!than!for!high-income!house-
holds7! ,his! outweighs! the! regressiHe! impact! of!
higher! fossil! fuel! prices7! ,able!U! shows! the!net!
dollar! impact! by! state! and! income! decile7! 'n!
eHery!stateJ!the!median!household!cshown!in!the!
first! columnf! sees! a! positiHe! net! impact*! the!
amount!it!receiHes!as!diHidends!eXceeds!what!it!
pays!as!a! result!of!higher! fossil! fuel!prices7!`ig-
ure!W!cpage![Sf!depicts!these!effects!for!a!family!
of!four!at!the!median!income!leHel!in!each!state7!

,he! largest! positiHe! effectsJ! as! can! be! seen! in!
,able!UJ!are!consistently!in!the!lowest-income!!

IN EVERY STATE, THE BOTTOM SIX DECILES 
EXPERIENCE POSITIVE NET BENEFITS.  

` ' aGRE ! U * ! '<PAC, ! b ` ! C AR.b% ! PR ' C ' %a ! b% !<ED ' A% ! ` A< ' L / ! b ` ! `bGR ! c de/EAR J ! A , ! d 2We,b% ! Cb 2 f !
!
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! ! Decile!medians!

+tate! <edian! [! 2! S! U! W! m! l! V! N! [0!

Alabama! [0S! 2W0! 20V! [ll! [UV! [[N! Vl! W0! 2! -ml! -222!

Alas]a! N[! 2S[! [N0! [m0! [SS! [0m! lm! US! 0! -m2! -[NW!

Arinona! [2l! 2m2! 22S! [NW! [mV! [U2! [[2! lV! SW! -S0! -[lW!

Ar]ansas! [[U! 2W2! 2[2! [VS! [Wm! [2N! NN! mW! 2[! -U2! -[V[!

California! [SW! 2lV! 2Sl! 20l! [lN! [W0! [[V! V[! S2! -U0! -20l!

Colorado! m[! 220! [lS! [SN! [0V! ll! US! U! -Ul! -[2[! -2Vl!

Connecticut! VU! 2UN! 20S! [mV! [SW! [02! mm! 22! -SU! -[20! -S2[!

Delaware! UV! 20l! [m0! [2m! NW! mU! S0! -N! -WV! -[S[! -2VN!

D7C! UN! 2US! [N0! [W0! [[[! l[! 2m! -2l! -NV! -20V! -UlW!

`lorida! [[V! 2m0! 220! [N0! [m2! [SS! [0[! mU! [m! -Wm! -22[!

aeorgia! l[! 2S0! [VU! [W0! [[N! VV! WU! [U! -Sm! -[[[! -2lW!

Rawaii! VW! 2S[! [VV! [Wl! [2N! [00! mV! S2! -[W! -VS! -2SU!

'daho! [U[! 2mW! 22V! 202! [lV! [WU! [2l! Nl! WN! 2! -[[N!

'llinois! V[! 2SV! [NS! [WN! [2V! Nl! mS! 2U! -2m! -[00! -2mm!

'ndiana! Sl! [NV! [W0! [[W! VU! WS! 20! -[V! -mm! -[SW! -2VS!

'owa! mS! 2[U! [mN! [Sm! [0l! lV! Ul! [[! -SS! -NV! -2SW!

6ansas! m2! 2[V! [l2! [SN! [0V! lV! UW! V! -U0! -[0N! -2WV!

6entuc]y! l2! 22N! [VU! [W0! [20! VN! WW! [l! -S2! -[0U! -2m[!

Louisiana! [0W! 2W[! 20N! [lV! [W0! [2[! VN! W2! W! -mW! -2[V!

<aine! [2l! 2WV! 220! [N2! [ml! [U[! [[S! V[! U0! -20! -[W2!

<aryland! m[! 220! [lU! [U0! [0N! ll! US! U! -Ul! -[22! -2VV!

<assachusetts! V0! 2U0! [NU! [m0! [2N! Nl! m2! 2[! -S2! -[[2! -2NS!

<ichigan! l0! 22l! [V[! [Ul! [[l! Vm! WS! [W! -SS! -[0U! -2WN!

<innesota! WU! 2[U! [mm! [S2! [0[! l0! Sl! -2! -W[! -[22! -2lm!

<ississippi! [2V! 2mS! 22U! [Nm! [mN! [U2! [[2! lV! SW! -S0! -[l[!

<issouri! mS! 22[! [lW! [U[! [[[! V0! Um! V! -U[! -[[2! -2mm!

<ontana! [[m! 2UN! 2[0! [V2! [Wm! [S0! [02! l0! 2N! -S[! -[m0!

%ebras]a! V0! 22l! [VS! [W2! [2S! NW! mU! 2N! -[W! -lV! -2[W!

%eHada! Nl! 2U[! [NN! [mN! [U0! [[2! V[! UW! -[! -mV! -2[l!

%ew!Rampshire! NV! 2SN! [NV! [mV! [U0! [[S! VS! UV! W! -m0! -200!

%ew!1ersey! VS! 2U2! [Nl! [mS! [S2! [00! mW! 2U! -2N! -[[0! -2NS!

%ew!<eXico! [[U! 2W[! 2[[! [V2! [WW! [2V! NN! mU! 2[! -UU! -[Vm!

%ew!/or]! [SW! 2lV! 2SV! 20V! [V0! [W0! [[V! lN! 2N! -UN! -2S[!

%orth!Carolina! VV! 2SV! [NW! [mS! [SS! [0U! l2! SU! -[S! -VS! -2SW!

%orth!Da]ota! m2! 2[S! [mV! [Sm! [0m! ll! Um! [0! -SW! -[00! -2Sl!

bhio! WV! 2[l! [l0! [Sm! [0W! lU! U[! 2! -Um! -[[V! -2l2!

b]lahoma! [0S! 2Um! 20U! [lU! [Um! [[l! Vl! W2! l! -WV! -200!

bregon! [Ul! 2lW! 2SV! 2[[! [Vm! [m0! [SS! [00! WN! -2! -[SV!

, A.LE ! U * ! % E , ! '<PAC, ! b ` ! C AP - A%D -D ' ( ' D E%D ! . / ! + , A ,E ! A%D ! ' %Cb<E !DEC ' L E ! c d ! PER ! C AP ' , A f !
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decile7!'n!eHery!stateJ!the!bottom!siX!deciles!eX-
perience!positiHe!net!benefitsO!in!UW!statesJ!the!
bottom!seHen!deciles!do!so7!

,able!W!shows!these!net! impacts!as!a!percent-
age!of! income7!`or! the!median!household! cfirst!
columnfJ!the!range!is!from!a!net!benefit!of!072\!
of! income! in! 'ndiana! to![7[\! in!<ississippi7! 'n!
the! lowest-income! decileJ! where! net! benefits!
are!greatestJ!the!range!is!from!U7[\!in!<aryland!

to! [07[\! in! <ississippi7! 'n! the! top! decileJ! the!
net!cost!ranges!from!072!to!07W\!of!income7!

+canning! the! Hariations! in! ,able! W! horinontally!
across!columns!cby!income!decilef!and!Hertically!
across!rows!cby!statefJ!it!is!clear!that!the!former!
eXceed! the! latter! by! a! wide!margin7! 'nter-state!
differences! are! modest! relatiHe! to! differences!
across!income!groups7[0!

! ! Decile!medians!

+tate! <edian! [! 2! S! U! W! m! l! V! N! [0!

, A.LE ! U * ! % E , ! '<PAC, ! b ` ! C AP - A%D -D ' ( ' D E%D ! . / ! + , A ,E ! A%D ! ' %Cb<E !DEC ' L E ! c d ! PER ! C AP ' , A f J ! Cb%, ' %GED !

PennsylHania! [0W! 2UV! 20l! [lm! [UV! [20! VN! WS! l! -m[! -2[2!

Rhode!'sland! [[2! 2WW! 2[U! [VU! [Wm! [2l! Nm! m0! [U! -WW! -2[0!

+outh!Carolina! [2W! 2m[! 222! [NS! [mm! [SN! [0N! lW! S2! -S2! -[l2!

+outh!Da]ota! [[S! 2UN! 20N! [V0! [WU! [2l! NN! mm! 2W! -SW! -[mU!

,ennessee! NW! 2UU! 20[! [mN! [U0! [[0! lV! U[! -l! -ll! -2SS!

,eXas! VV! 2US! [NN! [mm! [SW! [0U! l[! S2! -[V! -N[! -2W2!

Gtah! lU! 2[m! [lS! [US! [[m! VN! WN! 2m! -[m! -lm! -20U!

(ermont! [US! 2mV! 2S[! 20W! [V0! [Wm! [2N! NV! WN! [! -[2W!

(irginia! Wl! 22[! [lU! [SN! [0l! lU! SN! -2! -WU! -[S[! -S02!

^ashington! [U[! 2lS! 2SW! 20l! [V[! [WW! [2m! NS! W0! -[U! -[Wm!

^est!(irginia! N2! 2U0! [Nl! [mW! [Sm! [0l! lm! SN! -l! -lU! -22[!

^isconsin! W0! 20W! [WV! [2W! NW! mW! SS! -S! -UN! -[[m! -2Wl!

^yoming! mS! 2[U! [mN! [Sl! [0V! lN! Ul! [[! -SW! -[0[! -2US!

G7+7!aHerage! [0S! 2W[! 20N! [ll! [UV! [[N! Vl! UN! [! -l[! -2S2!

` ' aGRE ! W * ! C A P - A%D -D ' ( ' DE%D * ! %E , ! . E%E` ' , ! `bR !<ED ' A% ! ` A< ' L / ! b ` ! `bGR ! ! c d e /EAR J ! A , ! d2We,b% ! Cb 2 f !
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! ! Decile!medians!

+tate! <edian! [! 2! S! U! W! m! l! V! N! [0!

Alabama! 07V\! V72\! U70\! 27U\! [7m\! [70\! 07m\! 07S\! 070\! -072\! -07U\!

Alas]a! 07W\! U72\! 272\! [7U\! 07N\! 07m\! 07U\! 072\! 070\! -072\! -07S\!

Arinona! 07V\! m7V\! S7W\! 272\! [7W\! [70\! 07l\! 07U\! 07[\! -07[\! -07S\!

Ar]ansas! 07N\! V72\! U7[\! 27m\! [7l\! [7[\! 07l\! 07U\! 07[\! -07[\! -07S\!

California! 07V\! l7S\! S7m\! 27S\! [7W\! [70\! 07m\! 07S\! 07[\! -07[\! -07S\!

Colorado! 07S\! U7W\! 272\! [7S\! 07V\! 07W\! 072\! 070\! -07[\! -07S\! -07U\!

Connecticut! 07U\! W7S\! 27W\! [7W\! 07N\! 07W\! 07S\! 07[\! -07[\! -072\! -07S\!

Delaware! 07S\! U72\! 270\! [72\! 07l\! 07U\! 07[\! 070\! -072\! -07S\! -07U\!

D7C! 07S\! l7N\! S72\! [7l\! 07N\! 07W\! 07[\! -07[\! -07S\! -07U\! -07W\!

`lorida! 07l\! l70\! S7W\! 272\! [7U\! 07N\! 07m\! 07S\! 07[\! -07[\! -07S\!

aeorgia! 07U\! m70\! 27N\! [7l\! [70\! 07m\! 07S\! 07[\! -07[\! -07S\! -07U\!

Rawaii! 07W\! W72\! 27m\! [7m\! [70\! 07l\! 07U\! 07[\! 070\! -072\! -07U\!

'daho! [70\! m7N\! S7l\! 27U\! [7l\! [72\! 07V\! 07W\! 072\! 070\! -072\!

'llinois! 07W\! W7m\! 27l\! [7m\! [70\! 07m\! 07S\! 07[\! -07[\! -072\! -07U\!

'ndiana! 072\! U7U\! 27[\! [72\! 07l\! 07U\! 07[\! -07[\! -072\! -07U\! -07W\!

'owa! 07U\! U7V\! 27U\! [7U\! 07N\! 07W\! 07S\! 07[\! -07[\! -07S\! -07U\!

6ansas! 07U\! W72\! 27W\! [7W\! 07N\! 07W\! 07S\! 070\! -07[\! -07S\! -07U\!

6entuc]y! 07W\! l7S\! S7U\! 270\! [7S\! 07l\! 07U\! 07[\! -07[\! -07S\! -07W\!

Louisiana! 07N\! N7S\! U7U\! 27l\! [7l\! [7[\! 07l\! 07S\! 070\! -072\! -07U\!

<aine! 07V\! m7U\! S7S\! 272\! [7W\! [70\! 07l\! 07U\! 07[\! -07[\! -07S\!

<aryland! 07S\! U7[\! 270\! [72\! 07l\! 07U\! 072\! 070\! -07[\! -07S\! -07U\!

<assachusetts! 07U\! W72\! 27W\! [7W\! 07N\! 07m\! 07S\! 07[\! -07[\! -072\! -07U\!

<ichigan! 07U\! W7[\! 27W\! [7W\! 07N\! 07m\! 07S\! 07[\! -07[\! -07S\! -07U\!

<innesota! 07S\! U7S\! 270\! [72\! 07l\! 07U\! 072\! 070\! -072\! -07S\! -07U\!

<ississippi! [7[\! [07[\! W70\! S7[\! 27[\! [7U\! 07N\! 07W\! 072\! -07[\! -07S\!

<issouri! 07U\! W7V\! 27l\! [7m\! [70\! 07m\! 07S\! 070\! -072\! -07S\! -07U\!

<ontana! 07N\! l7[\! S7m\! 27S\! [7m\! [7[\! 07l\! 07U\! 07[\! -07[\! -07S\!

%ebras]a! 07W\! W7S\! 27m\! [7m\! [7[\! 07l\! 07U\! 07[\! -07[\! -072\! -07U\!

%eHada! 07m\! W7S\! 27l\! [7l\! [7[\! 07l\! 07U\! 072\! 070\! -072\! -07S\!

%ew!Rampshire! 07W\! U7U\! 27S\! [7W\! [70\! 07m\! 07U\! 072\! 070\! -07[\! -07S\!

%ew!1ersey! 07U\! W70\! 27U\! [7U\! 07N\! 07W\! 07S\! 07[\! -07[\! -072\! -07S\!

%ew!<eXico! 07N\! V70\! U70\! 27W\! [7l\! [7[\! 07l\! 07U\! 07[\! -07[\! -07S\!

%ew!/or]! 07V\! V72\! S7N\! 27U\! [7m\! [70\! 07m\! 07S\! 07[\! -07[\! -07S\!

%orth!Carolina! 07m\! m72\! S70\! [7N\! [72\! 07l\! 07U\! 072\! 070\! -072\! -07U\!

%orth!Da]ota! 07U\! W7m\! 27l\! [7m\! [70\! 07m\! 07S\! 07[\! -07[\! -07S\! -07U\!

bhio! 07U\! W72\! 27W\! [7W\! 07N\! 07W\! 072\! 070\! -072\! -07S\! -07U\!

b]lahoma! 07V\! l7W\! S7l\! 27S\! [7W\! [70\! 07m\! 07S\! 070\! -072\! -07U\!

bregon! 07N\! m7W\! S7U\! 272\! [7m\! [7[\! 07l\! 07U\! 072\! 070\! -072\!
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,o!put! these! inter-state!differences! in!perspec-
tiHeJ!we!can!compare!the!impact!of!the!cap-and-
diHidend!policy!to!that!of!two!ma_or!items!in!the!
federal!budget*!defense!spending!and!farm!pro-
grams7!`igure!m!depicts!per!capita!spending!un-
der! these! two! programs! in! the! top! ten! states!
and!the!bottom!ten!statesJ!and!compares!this!to!
the!net!impact!of!the!cap-and-diHidend!policy!on!
median! households! in! the! top! ten! and! bottom!
ten! states7[[! 'n! the! case! of! defense! spendingJ!
the! ratio! between! the! top! ten! and! bottom! ten!
states! is! more! than! [[*[7! 'n! the! case! of! farm!
programsJ! it! is! [N0*[7! 'n! the! case! of! cap-and-
diHidendJ!it!is!2h!*[7!

V.  NON-DIVIDEND USES OF CARBON 
REVENUES 

A! climate! policy! that! incorporates! cap-and-
diHidend! is! li]ely! to! dedicate! some! fraction! of!
carbon! reHenues! c20\! in! the! preceding! analy-
sisf!to!other!usesJ!while!returning!the!rest!to!the!
people! as! eZual! diHidends7! 'f! all! the! carbon!
permits!are!auctionedJ!then!these!non-diHidend!
uses! are! funded! by! a! fraction! of! the! reHenue7!
AlternatiHely! cas! in! the! ^aXman-<ar]ey! billfJ!
some!fraction!of!the!permits!may!be!giHen!away!

instead!of!being!auctionedO! this!has!an!eZuiHa-
lent!effectJ!transferring!iallowance!Haluej!rather!
than!cash!to!the!recipients7[2!!

'n!this!sectionJ!we!briefly!discuss!potential!non-
diHidend!uses!of!carbon!reHenues!or!allowance!
Halue7! `irstJ!we!discuss! transitional! ad_ustment!
assistance! to! help! wor]ersJ! communities! and!
firms!that!stand!to!be!affected!adHersely!by!the!
economyYs!shift!away!from!fossil! fuels7!+econdJ!

, A.LE ! W * ! % E , ! '<PAC, ! b ` ! C AP - A%D -D ' ( ' D E%D ! . / ! + , A ,E ! A%D ! ' %Cb<E !DEC ' L E ! c P ERCE%,AaE ! b ` !<ED ' A% ! ' %Cb<E f J ! Cb%, '%GED !

g

PennsylHania! 07l\! m7S\! S7[\! 270\! [7S\! 07V\! 07W\! 072\! 070\! -072\! -07S\!

Rhode!'sland! 07l\! m7U\! S72\! 270\! [7S\! 07N\! 07W\! 07S\! 070\! -07[\! -07S\!

+outh!Carolina! 07N\! l7U\! S7V\! 27U\! [7m\! [7[\! 07l\! 07U\! 07[\! -07[\! -07S\!

+outh!Da]ota! 07V\! m7V\! S7W\! 272\! [7W\! [70\! 07m\! 07S\! 07[\! -07[\! -07S\!

,ennessee! 07l\! l7[\! S7U\! 27[\! [7U\! 07N\! 07W\! 072\! 070\! -072\! -07U\!

,eXas! 07m\! l72\! S7U\! 27[\! [7S\! 07V\! 07U\! 072\! -07[\! -072\! -07U\!

Gtah! 07W\! W7[\! 27m\! [7m\! [70\! 07l\! 07U\! 07[\! -07[\! -072\! -07U\!

(ermont! 07N\! W7N\! S72\! 27[\! [7W\! [70\! 07l\! 07U\! 072\! 070\! -072\!

(irginia! 07S\! U7V\! 27S\! [7S\! 07V\! 07U\! 072\! 070\! -072\! -07S\! -07U\!

^ashington! 07V\! W7V\! S70\! 270\! [7U\! [70\! 07m\! 07U\! 072\! 070\! -072\!

^est!(irginia! 07V\! V7U\! U70\! 27W\! [7m\! [70\! 07m\! 072\! 070\! -072\! -07U\!

^isconsin! 07S\! U72\! 270\! [72\! 07l\! 07U\! 072\! 070\! -072\! -07S\! -07U\!

^yoming! 07U\! W72\! 27W\! [7W\! [70\! 07m\! 07S\! 07[\! -07[\! -07S\! -07U\!

G7+7!aHerage! 07m\! m7W\! S72\! 270\! [7S\! 07V\! 07W\! 072\! 070\! -072\! -07S\!

! ! Decile!medians!

+tate! <edian! [! 2! S! U! W! m! l! V! N! [0!
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PbL ' C / ! c DbLL AR+ ! P ER ! C AP ' , A f !
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Defense!eXpenditure `arm!programs %et!impacts!of!
cap-and-diHidend

<ean!of!top!ten!states

<ean!of!bottom!ten!states
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we! compare! the! distributional! impact! of! cap-
and-diHidend!to!that!of!R7R7!2UWUJ!the!American!
Clean! Energy! and! +ecurity! Act! passed! by! the!
G7+7! Rouse! of! RepresentatiHes! in! 1une! 200NJ!
which!proposes!a!Hariety!of!non-diHidend!uses7!

Transitional adjustment assistance 

'n!addition!to!its!impacts!on!consumersJ!a!policy!
to! curb! carbon! emissions!will! haHe! impacts! on!
businesses! and! wor]ers7[S! 'n! some! sectors! k!
coal!mining!is!an!important!eXample!k!_obs!will!
be! lost7! 'n!others!k! for!eXampleJ!building! retro-
fits! and! the!manufacture!of! clean!energy! tech-
nologies!k!new!_obs!will!be!created7!

+ince!production!of!renewables!and!energy!effi-
ciency! are! generally! more! labor-intensiHe! than!
production!of!fossil! fuelsJ! _ob!gains!are!li]ely!to!
eXceed! _ob! losses7[U! %o! automatic! economic!
mechanism!ensuresJ!howeHerJ!that!_ob!creation!
will!occur! in!the!same!communities!and!for!the!
same!wor]ers!who!are!hit!by!_ob!losses7!!

,o! assist! their! transition! to! new! liHelihoodsJ! a!
fraction!of!the!carbon!reHenues!initially!could!be!
allocated! to! the! states! as! bloc]! grants! for! ad-
_ustment!assistance7!'n!the!first!year!of!the!policyJ!
for! eXampleJ! [0\! of! permit! auction! reHenues!
might!be!dedicated!to!this!purposeJ!with!the!per-
centage!gradually!phased!out!oHer!time7!!

Disbursement! of! transitional! ad_ustment! assis-
tance! funds! in! the! form! of! bloc]! grants! would!
allow! the! states! to! tailor! policies! to! their! own!
circumstances! and! priorities7! 'n! coal-mining!
statesJ! for!eXampleJ! funds!could!be! inHested! in!
the! ecological! restoration! of! landscapes! that!
haHe! been! seHerely! degraded! by! mountaintop!
remoHalJ!strip!miningJ!and!disposal!of!mine!tail-
ings! and! coal! ash7! 'n! manufacturing-intensiHe!
statesJ! funds! could! be! inHested! in! _ob! training!
and!support!to!igreenj!industries7!

The American Clean Energy and  
Security Act of 2009 

,he! American! Clean! Energy! and! +ecurity! Act!
cACE+f! proposes! to! giHe! away! VW\! of! carbon!
permits! in! the! initial! years! of! the! policy! and! to!

KEEPING GOVERNMENTS WHOLE 

%ot! only! households! will! be! impacted! by! the!
higher!fossil!fuel!prices!that!result!from!a!carbon!
cap7! aoHernment! eXpenditure! accounts! for!
about![U\!of!G7+7!carbon!emissions7!bf! this! to-
talJ! S7m\! comes! from! federal! spending! and!
[07V\! from!state!and! local! goHernment! spend-
ing7!,o!]eep!goHernment!whole!k!to!aHoid!cuts!in!
real! goHernment! purchasing! power! k! a! compa-
rable!share!of!carbon!reHenues!will!need!to!flow!
to!goHernment!coffers7!

'f! the! diHidends! paid! to! the! public! from! carbon!
reHenue!are!non-taXableJ! then!policyma]ers!will!
need!to!allocate!a!portion!of! the!remaining!car-
bon!reHenue!to!this!purpose7!'f!they!are!taXableJ!
we! estimate! that! roughly! 2U! cents! on! the! diHi-
dend! dollar! will! flow! bac]! to! goHernment! in!!
the! form!of! federal! and!state! taXes! c.oyce! and!
Riddle!200Vf7!^ith!V0\!of!the!total!reHenue!dis-
tributed! as! diHidendsJ! this! means! that! taXes!
would! recycle! [N\! of! total! carbon! reHenue! to!
goHernmentJ!enough!to!offset!fully!the!impact!of!
higher!fossil!fuel!prices!on!goHernment!purchas-
ing! powerJ! with! about! W\! of! total! carbon! reHe-
nues!left!oHer!for!other!purposes7!!

,aXable! diHidends! are! preferable! to! lowerJ! non-
taXable! diHidends! from! the! standpoint! of! distri-
butional! eZuity7! ,aXation! claims! a! bigger! share!
of! the!diHidends! in!upper-income!brac]ets! than!
it! does! from! lower-income! and! middle-income!
households7!Directly!tapping!the!carbon!reHenue!
to! obtain! the! same! amount! of! moneyJ! by! con-
trastJ! reduces!diHidend!payments!eZually! to!allJ!
a! result! eZuiHalent! to! a! head! taXJ! one! of! the!
most!regressiHe!forms!of!taXation7!!

^hateHer!approach!is!used!to!]eep!goHernment!
wholeJ! some! formula! will! be! necessary! to! allo-
cate! carbon! reHenues! amongst! state! and! local!
goHernments7! bne! way! to! do! thisJ! which! would!
be! consistent! with! the! principles! of! cap-and-
diHidendJ! is! to!diHide! reHenue!among!state!and!
local!goHernments! in!proportion!to!their!popula-
tionsJ!with!eZual!per!capita!amounts!to!each!_u-
risdiction7! As! in! the! case! of! diHidends! paid! to!
indiHidualsJ! this! distribution! would! protect! the!
goHernmentsY! purchasing! power! while! giHing!
them! incentiHes! to! inHest! in! energy! efficiency!
and!clean!energy7!

!
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auction! the! remaining![W\7! 't!earmar]s! the!al-
lowance!Halue!cfree!permits!and!reHenuesf!for!a!
number! of! different! uses7! ,hese! include! free!
permit!allocations!to!electricity!local!distribution!
companies!cLDCsfJ!with!the!eXpectation!that!the!
allowance!Halue!will!be!ipassed! throughj! to! in-
dustrialJ! commercial! and! residential! electricity!
customersO! direct! payments! from! auction! reHe-
nues!to!low-income!householdsO!and!allocations!
to! oil! refineries! and! to! energy-intensiHe! itrade!
Hulnerablej!industries7!

,he!stated!rationale!for!free!allocations!to!LDCs!
is! that! this!will!protect!consumers! from!the! im-
pact! of! higher! electricity! prices7! 'nsofar! as! the!
Halue! of! allowances! is! passed! through! to! con-
sumersJ!rather!than!being!captured!by!LDCs!as!
higher! profitsJ! this! is! li]ely! to! mas]! the! price!
signal! to! economine! on! electricity! use7[W! 'f! soJ!
the! burden! of! ad_ustment! imposed! by! the! car-
bon!cap!will!fall!more!heaHily!on!other!sectors!of!
the! economyJ! including! transportation! fuelsJ!
pushing! up! prices! in! those! sectors! eHen! more!
and!raising!costs!to!consumers!oHerall7[m!!

+tarting! in! the! 2020sJ! an! increasing! share! of!
the! permits! would! be! auctioned! and! the! reHe-
nues!deposited!in!a!iClimate!Change!Consumer!
Refund!Accountj! for! return! to! the!public!on!an!
eZual!per!capita!basis7! 'n!this!senseJ!ACE+!can!
be!described!as!a!cap-and-diHidend!policy!with!a!
Hery!slow!fuse7!

A! 1une! 200N! analysis! of! the! distributional! im-
pacts!of!the!cap-and-trade!proHisions!of!ACE+!by!
the! Congressional! .udget! bffice! cC.bf! con-
cludes! that! lN\! of! the! allowance! Halue! would!
eHentually!find!its!way!bac]!to!American!house-
holds7! RoweHerJ! it! would! not! flow! to! all! house-
holds! in!eZual!measure7! `or! eXampleJ! the!C.b!
rec]ons!cpage![2f!that!iabout!mS!percent!of!the!
allowance!Halue!conHeyed! to!businesses!would!
ultimately! flow! to!households! in! the!highest! in-
come!ZuintileJj!as!a!result!of!higher!profits!paid!
out!in!proportion!to!corporate!stoc]!holdings7!!

Combining!the!routes!cin!some!cases!rather!cir-
cuitous! onesf! by! which! auction! reHenues! and!
the! allowance! Halue! of! free! permits! ultimately!

return!to!householdsJ!the!C.b!estimates!that!in!
the! year! 2020! nearly! two-fifths! of! the! total!
cSl7W\f!would! go! to! the! top! Zuintile! of! house-
holds! in! the! nationYs! income! distribution7! ,he!
middle!Zuintile!would!receiHe!the!smallest!share!
c[U7m\fJ! with! the! remaining! Zuintiles! getting!
[W7U-[m7N\!each7[l!

'n! `igure! lJ! this! outcome! is! contrasted! with!!
cap-and-diHidendJ! in! which! each! Zuintile! re-
ceiHes!an!amount!eZual!to!its!share!of!the!popu-
lation*!20\7!

Visibility of costs and benefits 

LeaHing! aside! their! distributional! effectsJ! a!
drawbac]!of!non-diHidend!uses!of! carbon! reHe-
nues! cand! free! permit! allocationsf! is! that! their!
impact! on! households! is! less! transparent! than!
the! cash-in-hand! proHided! by! diHidends7! `rom!
the!standpoint!of!public!support!for!the!climate!
policy! oHer! the! U0-year! energy! transitionJ! what!
matters!is!not!only!the!difference!between!costs!
from!higher!fuel!prices!and!benefits!from!permit!
and!reHenue!allocationsJ!but!also!the!visibility of!
these!costs!and!benefits7!

bn! the! cost! side!of! the! scalesJ! Hisibility! is! high!
indeed7! aasoline! pricesJ! for! eXampleJ! are! per-
haps! the! single! most! widely! ]nown! price! in!

` ' aGRE ! l * ! D ' + ,R ' .G , ' b% ! b ` ! C AR.b% !RE(E%GE+ ! ,b !
RbG+ERbLD+ * ! AC E+ ! ( 7 ! C A P - A%D -D ' ( ' D E%D !
c P ERCE%,AaE ! +RARE f ! !
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America*! [mWJ000! filling! stations! across! the!
country! announce! them! in! foot-high! numbers7!
<ost!consumers!also!are!fairly!well!aware!of!the!
sine!of!the!numbers!on!the!monthly!chec]s!they!
write!to!their!electricity!companies7!

bn! the! benefit! sideJ! Hisibility! Haries! greatly!
amongst!policy!options7!<ost!of!the!aHenues!by!
which! ACE+! would! transfer! money! to! house-
holds! score! low! on! Hisibility7! ,aX! credits! cal-
though! less! Hisible! than! cashf! to! low-income!
households! are! perhaps! the! most! readily!!
Hisible! aHenue7! Rebates! from! electricity! local!
distribution! companies! cLDCsf!may! be! gleaned!
from! the! fine! print! on!monthly! utility! bills7! Pay-
bac]s!Hia!higher!returns!to!stoc]!ownership!cin-
cluding! stoc]s! held! in! pension! plansf! will! be!
difficultJ! if! ! not! impossibleJ! to! distinguish! from!
the!many!other!economic!factors!that!affect! in-
Hestment!returns7!

Apart!from!its!simplicity!and!fairnessJ!an!attrac-
tion! of! cap-and-diHidend! is! that! the! return! of!
carbon!reHenue!to!the!American!people!is!highly!
Hisible*! it! comes! bac]! as! cash! in! their! wallets7!
Cap-and-diHidend!clearly!sends!the!carbon!price!
signalJ!while!at!the!same!time!maXimining!public!
awareness!that!families!can!come!out!ahead!no!
matter!how!high!carbon!prices!rise7!,he!policyYs!
underlying! premise! k! that!we! are! all! eZual! co-
owners!of!our!nationYs!share!of!the!carbon!stor-
age! capacity! of! the! atmosphere! k! is! li]ely! to!
haHe!wider!public!appeal!than!the!premise!that!
the!air!belongs!to!polluting!corporations7!!

,he!transition!to!a!post-carbon!economy!cannot!
happen!oHernight7!'t!will!reZuire!decades!of!sus-
tained! policyJ! including! steadily! rising! carbon!
pricesJ! to!driHe! it! forward7!Durable!public!bac]-
ing! for! rising! carbon! prices! is! therefore! essen-
tial7! ,he! fact! that! diHidends! are! highly! HisibleJ!
together!with! the! fact! that! a!ma_ority! of! Ameri-
can! families! come! out! ahead! no! matter! what!
the!carbon!priceJ!can!proHide!the!political!foun-
dation!for!long-term!support!for!the!policy7!

,his! public! support! will! ma]e! it! possible! to!
tighten! the! carbon! cap! and! further! raise! fossil!
fuel! prices! to! higher! leHelsJ! bringing! billions! of!

dollars! in! priHate! inHestment! in! clean! energy!
and! energy! efficiency7! 'n! this! senseJ! returning!
carbon! reHenue! directly! to! the! public! not! only!
protects!family!incomes!but!also!is!a!highly!leH-
eraged!use!of!carbon!reHenue7!

VI .  CONCLUSIONS 

Cap-and-diHidend!is!a!policy!to!manage!a!scarce!
resource*!our!planetYs!carbon-absorptiHe!capac-
ity7!A!conseZuence!of!any!policy!to!limit!use!of!a!
resource!k!to!manage!scarcity!k!is!the!creation!
of!property! rights7!A! cap-and-permit! system!will!
raise! the! prices! of! fossil! fuels! and! all! other!
goods!and!serHices!that!use!these!fuels!in!their!
production! and! distribution7! Each! consumerYs!
carbon!footprint!will!now!come!with!a!price7!,he!
money! that! is!paid!by!consumers!does!not!dis-
appear! from! the! nationYs! economy*! it! is! trans-
ferred!to!owners!of!the!newly!created!property7!

,he! premise! of! cap-and-diHidend! is! that! this!
property!should!belong!eZually!and! in!common!
to!all7!.y!auctioning!permits!k!rather!than!giHing!
them!free-of-charge!to!corporations!or!other!po-
litically!faHored!entities!k!and!by!returning!most!
of! the! auction! reHenue! to! the! publicJ! cap-and-
diHidend! combines! price! incentiHes! to! reduce!
carbon!emissions!with!protection!for!consumers!
from! the! impact! of! higher! fuel! prices! on! their!
real!incomes7!,he!ma_ority!of!families!come!out!
aheadJ! receiHing! diHidends! that!more! than! off-
set! the! price! increases7! 'n! this! paper! we! haHe!
shown!that!this!positiHe!outcome!holds!not!only!
at!the!national!leHel!but!also!within!each!of!the!
W0!states7!

,he!differences!across!states! in! the!household!
impacts! of! cap-and-diHidend! are! small! com-
pared! to! differences! across! income! brac]etsJ!
and!also!compared! to! inter-state!differences! in!

CAP-AND-DIVIDEND CLEARLY SENDS THE 
CARBON PRICE SIGNAL,  WHILE AT THE SAME 
TIME MAXIMIZING PUBLIC AWARENESS THAT 
FAMILIES CAN COME OUT AHEAD NO MATTER 
HOW HIGH CARBON PRICES RISE.  
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defense! spending! and! federal! farm! programs7!
.ecause! diHidends! are! distributed! eZuallyJ!
Hariations!in!the!net!impact!of!cap-and-diHidend!
arise! solely! from! differences! in! carbon! foot-
prints7! Rouseholds! who! consume! more! fossil!
fuels!cand!more!of!the!things!made!and!distrib-
uted!using!themf!will!pay!moreO!those!who!con-
sume!less!will!pay!less7!Residents!of!states!that!
haHe!moHed!more! aggressiHely! to! promote! en-
ergy!efficiencyJ!such!as!CaliforniaJ!will!do!better!
than! aHerage7! .ut! the! differences! in! carbon!
footprints! between! the! top! [0\! and! bottom!
[0\! of! the! income! distribution! are! far! greater!
than! the! differences! between! median! house-
holds!across!the!states7!

^hereas!cap-and-diHidend!returns!carbon!reHe-
nue!eZually!to!each!personJ!the!American!Clean!
Energy! and! +ecurity! cACE+f! Act! would! allocate!
reHenues!and! free!permits! in! a! Hariety! of!ways!
that! would! impact! different! households! differ-
ently7! ,he! Congressional! .udget! bffice!!
c200Nf! estimates! that! roughly! two-fifths! of! the!
resulting! income! would! flow! to! households! in!
the!top!20\!of!the!nationYs! income!distribution!
k! an! outcome! that! would! disproportionately!
benefit! upper-income! states! as! well! as! upper-
income!indiHiduals7!
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Perhaps! eHen! more! politically! salient! than! net!
distributional!effects! is!the!Hisibility!of!transfers!
of! carbon! reHenue! cor! allowance! Haluef! to! the!
public7! DiHidends! in! the! form! of! chec]s! in! the!
mail!or!deposits!into!ban]!accounts!will!proHide!
highly! tangible! benefits! to! consumersJ! against!
which! they! can! weigh! the! impacts! of! higher!
prices7! ,he! transfers! in! the! ACE+! policy! miXJ!
such! as! rebates! in! electricity! bills! and! capital!
gains!for!corporate!shareholdersJ!would!be!less!
apparent7!!

`or! reasons! of! both! economic! fairness! and!
transparencyJ!thereforeJ!cap-and-diHidend!offers!
a! way! to! secure! durable! public! support! for! an!
effectiHe! policy! to! wean! the! economy! from! de-
pendence!on!fossil!fuels7!A!proactiHe!G7+7!policyJ!
in! turnJ!will! be! a! crucial! condition! for! an! effec-
tiHe! international! agreement! to! confront! the!
global!challenge!of!climate!change7!!

!
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METHODOLOGICAL APPENDIX  

bur! state-leHel! estimates! of! the! distributional! incidence! of!
higher! fossil! fuel!prices!on!households!are!based!on!a!car-
bon!charge!ci7e7J!permit!pricef!of!d2Weton!Cb2!cdN2eton!Cf7[V!
^e! include! both! direct! effects! Hia! household! energy! con-
sumption! ci7e7J! Hia! increases! in! the! prices! of! heating! oilJ!
gasolineJ!natural!gasJ!and!electricityf!and!indirect!effects!Hia!
impacts!on!the!prices!of!other!goods!and!serHices!ce7g7J!food!
and!manufactured!goodsf! that!use! fossil! fuels! in! their!pro-
duction!and!distribution7[N!!

`ollowing! the!usual!practiceJ!we!assume! that![00\!of! the!
permit!cost!is!passed!through!to!the!final!consumer7!'f!coal!
is!mined!in!^est!(irginiaJ!and!used!to!produce!steel!in!bhioJ!
that!is!used!to!manufacture!an!automobile!in!<ichiganJ!that!
is! sold! to! a! consumer! in! ConnecticutJ! it! is! the!Connecticut!
consumer!who!pays!the!associated!carbon!charge7!

,o! estimate! impacts! at! the! state! leHelJ!we! ad_ust! national-
leHel!estimates!to!account!for!three!Hariables*!!
[7!interstate!differences!in!incomeO!!
27!interstate!differences!in!the!carbon!intensity!of!electricity!
consumed!by!householdsO!and!
S7! regional! differences! in! consumption! patternsJ! arising!!
!

!
!
from!differences!in!energy!use!for!heating!and!coolingJ!driH-
ing!behaHiorJ!etc7!

,he!first!ad_ustment!k!for!interstate!differences!in!income!k!
is!based!on!data!from!the!2000!G7+7!Census!that!allow!us!to!
measure! income! ineZuality! within! states! and! to! construct!
state-specific! per! capita! income! deciles7! `or! comparability!
with!our!eXpenditure!dataJ!we!conHert!these!to!200S!figures!
by!ad_usting!for!nominal!income!growth7!

,he! second! ad_ustment! k! for! interstate! differences! in! the!
carbon!intensity!of!electricity!consumption!k!is!based!on!the!
carbon! intensity! of!electricity!generated! in!each!stateJ!with!
ad_ustments! to! account! for! imports! of! electricity! across!
state!lines!within!interconnected!power!grids7!

,he! third!ad_ustment! -! for! regional!differences! in!consump-
tion! patterns! k! is! based! on! the! region-specific! Consumer!
EXpenditure!+urHey! cCEgf!measures! reported!by!.urtraw!et 
al. c200Nf! for! household! consumption! of! electricityJ! gaso-
lineJ!natural!gas!and!heating!oil! for![[! regions! cU!of!which!
are!single!states*!CAJ!,gJ!`LJ!and!%/f7!Regional!consumption!
patternsJ!ad_usted!for!intra-regional!income!differencesJ!are!
used! because! the! CEg! sample! sine! does! not! allow! state-
leHel!disaggregation7!!
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Decile!medians!
+tate!

+tate!
mean!

+tate!
median!

[! 2! S! U! W! m! l! V! N! [0!

Alabama! [NNSS! [SS0V! S0SS! W2U2! l2Wl! NU[2! [[VVm! [UVNN! [VV[m! 2UU02! SSlVm! WVSV[!

Alas]a! 2UVSS! [VV0m! WW[m! VmV2! [[SlS! [U[0N! [l[2U! 20mWS! 2W0mW! S[0Nl! U0lS2! mU[[l!

Arinona! 22220! [WWUU! SVl0! mUl2! VlVN! [[222! [SNll! [l2Vm! 2[W2N! 2lUN[! SlSS[! m2USm!

Ar]ansas! [VW2W! [2ll2! S0N2! W22W! l[SN! N[m[! [[Um[! [U2SU! [lV0l! 22VW0! S[22[! W2lm[!

California! 2UVVN! [mm[m! SlVV! mWUW! N0m2! [[lW2! [UVU[! [Vm0S! 2SUNU! S0UmN! U2[Vm! l2VNW!

Colorado! 2mSWm! [VV2N! UVVl! V0UV! [0VS0! [Sl2V! [mNVm! 20VlS! 2WV2l! S2lSV! UU0W2! l2WWS!

Connecticut! S[W2W! 20NmU! UlUW! V220! [[SNN! [UV02! [Vl[U! 2SUVU! 2NmN2! SVWWU! WSUmU! N2m2V!

Delaware! 2WWU0! [VW2l! UNWN! V0lW! [0lN2! [Sm0m! [mlWS! 20UN0! 2W22N! S[V0l! U2W0V! mN2[U!

D7C! S[U0V! [llNW! S0V2! WVNW! Vml[! [[V0[! [WWmU! 20SUm! 2mVSS! SmW2[! WSl[m! [02lUl!

`lorida! 2Sm2U! [WN2W! SmNW! mSUS! VlUV! [[S[0! [U2US! [lV0W! 22U2S! 2VNVN! SNNV0! mVmS[!

aeorgia! 2S[VS! [WVNW! SV0V! mUm0! VVUl! [[SlS! [U2W[! [ll2N! 222[W! 2VWm0! SN[[S! mmSWl!

Rawaii! 2SWVN! [mNmN! UUmW! lS[m! NV[W! [2U[[! [WS2S! [VlN[! 2S200! 2NSSl! SNSWm! mUUVN!

'daho! [NWW2! [U2S[! SVSW! m22N! VS[2! [0Uml! [2VlU! [WlS0! [NSUl! 2USm2! S2W[0! W2V00!

'llinois! 2WS20! [lW2[! U2l[! l200! NV22! [2WVV! [WlS0! [NW[m! 2USVl! S[2Wm! U2mU0! l[Vl[!

'ndiana! 22SWS! [mSW0! UUW2! l20S! NWN[! [20WW! [UV0S! [V0WV! 22[lW! 2lVlS! Sl[[[! m00Um!

'owa! 2[Wm[! [WN2W! UU2m! l[0l! NU20! [[lNV! [UUU[! [lWm[! 2[UNW! 2mN22! SWmVU! WlS0S!

6ansas! 22UlS! [m[SV! U2S2! mNUS! NS2[! [[lNU! [UWmN! [lVlm! 220V2! 2lNU0! SlW[0! m[WUS!

6entuc]y! [NV2V! [SU[l! S[SW! WSmV! lSN2! NWUW! [200l! [UNNS! [VVm[! 2USWS! SSWSU! WlU[U!

Louisiana! [VWSU! [2[lN! 2mNV! Ul[[! mWmU! VWWm! [0VWW! [Smmm! [lSSl! 22WNl! S[UVW! WUNVU!

<aine! 2[U0m! [WSNV! U0W2! mmSN! VN0l! [[2mS! [SN0W! [l0W2! 2[0WS! 2mm22! SWl[U! WVW2[!
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^e!implemented!these!ad_ustments!by!the!following!steps*!

1. E<;:E?;A EAF:?@ :@=8EA RS FA=:HA :@ A?=G <;?;A: ^e!
obtain!state-leHel!data!on!mean! income!and!the!aini! indeX!
of! income! distribution! from! the! G+! census720! `rom! these!
dataJ! we! estimate! median! incomes! for! each! decile! by! as-
suming! that! income! distribution! has! a! log-normal! distribu-
tion! k! the! distribution! most! commonly! assumed! in! the!

literature!c6emp-.enedictJ!200[f7!,he!means!and!ainis!pro-
Hide!sufficient!information!to!determine!a!uniZue!log-normal!
distribution7! ^e! ta]e! estimated! incomes! at! the! WthJ! [WthJ!
2WthJ!etc7!percentiles!of!this!distribution!as!the!medians!for!
each!decile7!,he!results!are!shown!in!,able!A7[7!

2. C?H=CH?;A @?;:8@?H AV>A@F:;C7A 8@ =8@<CE>;:8@ 89 9:BA 
=?;AD87:A< 89 D88F<: AHA=;7:=:;S, D?<8H:@A, @?;C7?H D?<, 9CAH 

Decile!medians!
+tate!

+tate!
mean!

+tate!
median!

[! 2! S! U! W! m! l! V! N! [0!

<aryland! 2V0l[! 20[N2! WS[S! Vl0m! [[mlN! [UlmN! [V2SU! 22Sm[! 2lm0l! SUN[0! UmVS2! lmlSN!

<assachusetts! 2VUU[! [NU2V! Um2[! lVm0! [0lV[! [SVlV! [lU0N! 2[mV[! 2l[Nl! SW00V! UV0[V! V[mlV!

<ichigan! 2U2NU! [l2Nl! UUWV! lSm[! NN20! [2WN0! [WWNW! [N[VW! 2SlmS! S0[WN! U0mUS! ml[0N!

<innesota! 2WU2S! [VWSU! W0[2! V[S0! [0VU[! [SmUU! [mll2! 20UV[! 2W[lV! S[mVW! U22W0! mVWSS!

<ississippi! [lSlS! [[WS[! 2m00! UW[[! m2m[! V[SU! [02N0! [2N20! [mSUW! 2[2Sl! 2NUlS! W[[S0!

<issouri! 2[VUV! [WS[[! SV2W! mSVN! Vml0! [[0mU! [Sll2! [l02S! 2[[VN! 2l0U[! SmmN2! m[2VV!

<ontana! [VlNm! [SUlW! SW2[! WlVW! lll2! NVU0! [2[m2! [UN2N! [VUW2! 2SSm2! S[SVV! W[WmS!

%ebras]a! 2[UNU! [Wl22! U2V[! mN2m! N222! [[WN2! [U2SU! [lSmU! 2[S2S! 2mV02! SWmVW! WllSV!

%eHada! 2U0NV! [l2lm! UW[W! lU[m! NNmU! [2m[m! [WWN2! [N[U[! 2SmWl! 2NNW2! U02U2! mm[0V!

%ew!Rampshire! 2m[S[! [NU2S! WUl[! VlU2! [[WWS! [UUSm! [lmS2! 2[SNl! 2m[SW! S2mWW! US[WU! mVNW2!

%ew!1ersey! 2NWNm! 20SS0! UVVl! V2V0! [[SS[! [UWWV! [V2S2! 22mmN! 2VSN0! SmUlm! UNN[W! VUWlS!

%ew!<eXico! [VN[m! [2NNU! S[2U! W2N2! l2U2! NS0W! [[mWS! [UUVN! [V[Um! 2SS[U! S[N0U! WU0WW!

%ew!/or]! 2WmS2! [m2NV! SU0l! m0lV! VWlV! [[2NW! [UUm[! [VSmV! 2SW[l! S0Nml! USl00! llNl2!

%orth!Carolina! 222WW! [WW[2! SVSW! mUS[! VlUm! [[[V2! [SNU2! [l2m0! 2[W2[! 2lW[U! SlU20! m2lUl!

%orth!Da]ota! [NUlS! [U[2m! SlV[! m[Wl! V22V! [0SlU! [2llS! [Wm2S! [N2Sm! 2U2W[! S2U[[! W2ll2!

bhio! 2S0[l! [mSm0! U202! mNUl! NSmN! [[VNV! [UlUm! [V[W0! 22UNS! 2VWmW! SVW2U! mSmN2!

b]lahoma! [NSSV! [SU0l! S2V0! WW2[! lW2m! NmU0! [20SN! [UN2N! [VmUW! 2SVV[! S2WWU! WUV0[!

bregon! 22NUV! [mSNW! U2WW! l00V! NUS0! [[NWS! [UlN0! [V[lW! 22UVV! 2VW0m! SVSWl! mS[lS!

PennsylHania! 22VVS! [WNW0! SNUS! mm[2! VNNS! [[UNl! [USSW! [llUl! 22[2V! 2V2N0! SVUlW! mUW[l!

Rhode!'sland! 2SlmV! [mU[l! SNVV! mlS[! N[N0! [[lVW! [UlSW! [V2N[! 22VmN! 2NS2V! U00U2! mlWV0!

+outh!Carolina! 20WNV! [US0W! SW[2! WN0U! V0U2! [02NW! [2VW0! [WN2m! [NVlN! 2WUUm! SUmm[! WV2l[!

+outh!Da]ota! [N2Um! [SVUW! SmUS! WNmN! V00V! [0[2m! [2W02! [WSS[! [VN2V! 2SNSm! S2[[0! W2m[m!

,ennessee! 2[2WS! [UUmS! SU[m! WV2m! V00S! [0S[U! [2NWS! [m[UN! 202V[! 2m[SV! SWN0l! m[2Sl!

,eXas! 2[UNV! [UUN2! SSmS! Wll2! lNm[! [02N2! [2Nm2! [m20S! 20U0m! 2mSV[! SmSV2! m2UWW!

Gtah! [NN2N! [UN0l! U2Wm! mlml! VN[m! [[[[U! [SWUm! [mU0W! [NNNW! 2UN2U! S2VSN! W220N!

(ermont! 22m0S! [mWm0! UW2U! lS[[! Nl2l! [2220! [UNNl! [V2VW! 22UU2! 2V[N2! SlW0l! m0m[0!

(irginia! 2m2lU! [VU[S! Um00! lmVU! [0U2m! [SS0W! [mWm2! 20Ul[! 2WUV2! S2W[N! UU[2W! lSl0W!

^ashington! 2W[lm! [V0UN! Ul[l! llUV! [0U[0! [S[V0! [m2N0! [NNNl! 2Ul[m! S[2N2! U20U2! mN0ml!

^est!(irginia! [V0Wl! [22[N! 2VWW! UVVN! mlS2! VmN2! [0NSU! [SmWU! [l[lm! 22[lV! S0WSN! W22Vm!

^isconsin! 2SS[[! [lSWW! UN0W! lV2V! [0SSl! [2N0V! [WlWV! [N[[U! 2SSSS! 2N[Sl! SVUlm! m[U0[!

^yoming! 20NmN! [W2Sl! U0NS! mmWW! VVVV! [[[NV! [SlV[! [mVUm! 20lS[! 2m[2[! SUVVS! Wml2l!

G7+7!aHerage! 2SmWl! [m[m0! SVUU! mWSV! VNmV! [[WUU! [UUV[! [V0SU! 22m2S! 2N[20! SNNU2! mlNU0!
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8:H ?@F 8;GA7: ^e!use!national! consumption!data! from! the!
200S!Consumer!EXpenditure!+urHey!to!calculate!the!carbon!
charge! for! each! householdJ! using! the! methodology! de-
scribed! in! .oyce! and! Riddle! c200lfJ! with! two! further! ad-
_ustments*! cif! we! include! home! ownership! eXpenses! as!
eXpendituresO! and! ciif! we! use! corrected! surHey! weights!
cwhich! affects! the! magnitude! of! eXpenditure! but! has! little!
effect!on!its!distributionf7!

3. AFXC<; AV>A@F:;C7A< :@ 7A<>8@<A ;8 >7:=A :@=7A?<A< ?@F 
F:B:FA@F<:!^e!ad_ust!consumption!eXpenditures!to!respond!
to!the!new!price!structureJ!using!short-run!price!elasticities!
drawn!from!the!literature!csee!.oyce!and!Riddle!200lfJ!and!
to!the!increase!in!income!in!response!to!diHidend!payments7!

4. E<;:E?;A 7AH?;:8@<G:> RA;ZAA@ =?;AD87S-<>A=:9:= AV>A@F:-
;C7A ?@F ;8;?H AV>A@F:;C7A: ^e! use! a! log-Zuadratic! func-
tional! form! to! estimate! the! relationship! between! each!
category! of! eXpenditure! and! total! eXpenditure! for! each!
household72[!

5. C?H=CH?;A >7AF:=;AF AV>A@F:;C7A< :@ A?=G 89 9:BA =?;AD8-
7:A< 987 A?=G <;?;A ?@F :@=8EA FA=:HA:! 'ncomes! cfrom! the!
Censusf!do!not!match!perfectly!with!CEg!eXpenditure!data7!
,here! are! seHeral! reasons! for! this*! cif! eXpenditure! differs!
from! income! due! to! saHing! cor! borrowingfO! ciif! household!
eXpenditure! does! not! include! taX! paymentsJ! whereas! Cen-
sus!income!is!pre-taXO!and!ciiif!the!CEg!data!on!eXpenditure!
may!be!sub_ect!to!under-reporting7!,o!apply!the!relationship!
between! carbon! charges! and! eXpenditures! estimated! from!
the! CEgJ! we!must! first! match! the! appropriate! eXpenditure!
leHel! to! the! census! income! leHel! for!median!households! in!
each! decile7! ,o! do! thisJ! we! calculate! means! and! aini! in-
deXes!for!the!eXpenditures!from!the!CEg!dataJ!and!find!the!
transformation! that! conHerts! the! national! Census! data! on!
income! into! a! log-normal! distribution! with! mean! and! aini!
that!matches!the!CEg!data7!^e!apply!this!transformation!to!
the!decile!median! income! for! each!state! to!obtain!median!
total! eXpenditures! for! each! decile! in! each! state7! ^e! then!
apply! the! relationships! from! step! cUf! to! estimate! the! cate-
gory-specific!eXpenditures!for!each!state7!!

6. AFXC<; 987 7AD:8@?H F:99A7A@=A< :@ =8@<CE>;:8@ >?;;A7@<: 
^e! begin! with! the! data! presented! in! Appendices! A-D! of!
.urtraw! et al.! c200Nf! which! report! region-wise! data! on!
household!electricityJ!gasolineJ!natural!gasJ!and!fuel!oil!con-
sumption! in! physical! units! c]^hJ! gallonsJ! cubic! feetf! per!
household7!,he!ratios!of!regional!to!national!aHerages!from!
these! data! are! then! applied! to! our! national! estimates! of!
eXpenditure!in!dollars!from!step!cSf7!,hese!regional!eXpendi-
ture!leHels!on!the!four!fuels!are!then!compared!to!predicted!
regional! eXpenditures! based! on! weighted! aHerages! of! the!
results!by!state!from!step!cWf7!,his!ratio!giHes!an!ad_ustment!
factor!for!each!regionJ!which!is!then!applied!to!all!states!in!
the! region722! EXpenditures! on! other! goods! are! ad_usted! to!
ma]e! the! total! eXpenditure! on! all! fiHe! categories! for! each!!
!
!
!
!
!
!
!

region! remain! the! same! as! it! was! before! the! regional! ad-
_ustments7!

7. F:@F =?7R8@ :@;A@<:;S 89 AHA=;7:=:;S DA@A7?;:8@ RS <;?;A: 
Carbon! intensities!of!electricity!consumption! for!each!state!
were!calculated!by!1esse!1en]ins!of!the!.rea]through!'nsti-
tute7! ,hese! are! based! on! the! G+EPAYs! e-arid! data! for! the!
year!200WJ!combining!data!on!the!carbon! intensity!of!elec-
tricity!generated! in!each!state!with!ad_ustments! to!account!
for! imports! of! electricity! across! state! lines! within! intercon-
nected!power!grids72S!

8. A>>HS =?7R8@ H8?F:@D 9?=;87< ;8 AV>A@F:;C7A< 8@ A?=G 89 
;GA 9:BA AV>A@F:;C7A =?;AD87:A<:!,he!loading!factors!for!each!
fuelJ!in!units!of!carbon!per!dollarJ!are!calculated!using!'nput-
butput!c'bf!accounts7!^e!use!the!200S!'b!tablesJ2U!with!ad-
_ustments!using! the!2002!benchmar]! 'b! tables!which!pro-
Hided! more! detailed! brea]downs72W! ^e! assign! carbon!
emissions! from! coalJ! oilJ! and! natural! gas! using! emissions!
data!from!the!G7+7!Energy!'nformation!Administration!cE'Af72m!
Gsing! a! methodology! similar! to! that! described! in! <etcalf!
c[NNNfJ! we! trace! this! carbon! through! the! economy! to! de-
termine! the! final! carbon! content! of! each! commodity! cate-
gory!from!the!'b!accountsJ!including!indirect!uses7!,o!assign!
these!loading!factors!to!the!CEg!eXpenditure!categoriesJ!we!
first!conHert!the!commodity!categories!from!the!'b!accounts!
into! Personal! Consumption! EXpenditure! cPCEf! categories!
using! bridge! tables! produced! by! G7+7! .ureau! of! Economic!
AnalysisJ2l! and! then! from! PCE! categories! into! CEg! catego-
ries! using! the! documentation! for! the! %ational! .ureau! of!
Economic! Research! c%.ERf! CEg! family-leHel! eXtracts72V! 'n!
the!case!of!electricityJ!the!loading!factor!is!ad_usted!in!each!
state!in!proportion!to!the!carbon!intensity!of!electricity!gen-
eration!from!step!clf7!'n!the!case!of!the!iother!goodsj!cate-
gory! of! eXpenditureJ! the! loading! factor! is! deriHed! from! the!
loading! factors! of! the! different! goods! and! serHices! that!
ma]e! up! this! categoryJ! which! can! Hary! across! deciles7!^e!
therefore! estimate! the! relationship! between! this! loading!
factor!and!total!eXpenditureJ!and!use!this!to!construct!load-
ing!factors!for!each!decile!in!each!state72N!`inallyJ!the! load-
ing!factor!for!each!eXpenditure!category!is!multiplied!by!the!
corresponding!eXpenditures!to!obtain!the!carbon!footprint7!

9. AFXC<; 987 =8@<:<;A@=S Z:;G N?;:8@?H A==8C@;< F?;?: ,he!
carbon!content!for!all!categories!of!eXpenditure!is!scaled!by!
a!constant!factor!so!that!the!total!carbon!content!of!house-
hold! consumption! is! correct! in!proportion! to! total! G7+7! car-
bon!emissions!csee!.oyce!and!Riddle!200Vf7!

10. C?H=CH?;A :@=7A?<AF <>A@F:@D 8@ A?=G =?;AD87S 89 
D88F<: A! permit! price! of! d2W! per! ton! Cb2! is! multiplied! by!!
the! carbon! content! of! each!eXpenditure! category! from!step!
cNf! to! obtain! the! impact! of! carbon! pricing! on! eXpenditure!!
in! each! category7! ,he! total! increase! in! eXpenditure! is! the!!
sum! of! the! increases! for! each! category7! ,he! results! are!
shown!in!,able!A727!
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Decile!medians!

+tate!
+tate!
mean!

+tate!
<edian! [! 2! S! U! W! m! l! V! N! [0!

Alabama! S[m! 2VS! [Sm! [lV! 20N! 2SV! 2ml! 2NN! SSm! SVU! UWS! m0V!

Alas]a! S2[! 2NW! [WW! [Nm! 22m! 2WS! 2V0! S[0! SUS! SVm! UUV! WV[!

Arinona! 2VN! 2WN! [2U! [mS! [N[! 2[V! 2UU! 2lU! S0V! SW[! U[m! Wm[!

Ar]ansas! S0[! 2l2! [SU! [lU! 20S! 2S0! 2Wl! 2Vl! S2[! SmW! U2V! Wml!

California! 2VV! 2W[! [0V! [UN! [lN! 20l! 2Sm! 2mV! S0W! SWU! U2m! WNS!

Colorado! SWN! S2W! [mm! 2[S! 2Ul! 2lV! S0N! SUS! SV2! USS! W0l! mlS!

Connecticut! SUW! S02! [Sl! [VU! 2[V! 2W[! 2VU! S2[! SmU! U20! W0m! l0l!

Delaware! Sl0! SSN! [lN! 22m! 2m0! 2N[! S22! SWm! SNW! UUU! W[l! mlW!

D7C! SNl! SSl! [US! [Nm! 2Sm! 2lW! S[W! Sm0! U[S! UVU! WNU! Vm[!

`lorida! S0U! 2mV! [2m! [mm! [Nm! 22U! 2WS! 2VW! S22! Sl0! UU2! m0l!

aeorgia! SUN! S[W! [Wm! 202! 2Sm! 2ml! 2NV! SS2! Sl2! U22! UNl! mm[!

Rawaii! SSS! S0[! [WW! [NV! 22N! 2Wl! 2Vm! S[V! SWU! U0[! UmN! m20!

'daho! 2l0! 2UW! [2[! [WV! [VU! 20V! 2S2! 2WN! 2VN! S2l! SVU! W0W!

'llinois! SU0! S0W! [UV! [NS! 22l! 2WV! 2VN! S2S! Sm2! U[2! UVm! mW2!

'ndiana! SlV! SUN! [VV! 2Sm! 2l[! S02! SSS! Smm! U0U! UW2! W2[! mmN!

'owa! SW0! S2S! [l2! 2[l! 2W0! 2lN! S0V! SSN! SlW! U20! UVU! m2[!

6ansas! SWU! S2U! [mV! 2[U! 2Ul! 2lV! S0V! SU[! SlV! U2m! UNW! mUU!

6entuc]y! SUm! S[U! [Wl! 202! 2Sm! 2mm! 2Nl! SS[! SmN! U[V! UN0! mUl!

Louisiana! S[U! 2V[! [SW! [ll! 20V! 2Sm! 2mW! 2Nl! SSU! SV[! UW[! m0U!

<aine! 2Vm! 2WN! [2V! [mm! [NU! 2[N! 2UW! 2lS! S0W! SUm! U0m! WSV!

<aryland! SWN! S2W! [mm! 2[2! 2Um! 2ll! S0N! SUS! SV2! USS! W0V! mlU!

<assachusetts! SUU! S0m! [Um! [N2! 22m! 2Wl! 2VN! S2U! SmW! U[V! UNV! mlN!

<ichigan! SUl! S[m! [WN! 20W! 2SN! 2mN! S00! SSS! Sl[! U[N! UN0! mUW!

<innesota! SmS! SS2! [l2! 220! 2WU! 2VW! S[m! SUN! SVV! USl! W0V! mm2!

<ississippi! 2VN! 2WV! [2S! [m2! [N0! 2[l! 2UU! 2lU! S0V! SW[! U[m! WWl!

<issouri! SWU! S2S! [mW! 2[[! 2UW! 2lm! S0m! SU0! SlV! U2l! UNV! mW2!

<ontana! 2Nm! 2l0! [Sl! [lm! 20U! 2S0! 2Wm! 2VU! S[m! SWl! U[l! WUm!

%ebras]a! SSS! S0m! [WN! 20S! 2SU! 2mS! 2N[! S22! SWl! U0[! UmU! m0[!

%eHada! S20! 2VN! [UW! [Vl! 2[l! 2Um! 2lU! S0W! SU[! SVl! UWU! m0S!

%ew!Rampshire! S[m! 2VV! [Ul! [VV! 2[V! 2Um! 2lS! S0S! SSV! SV[! UUm! WVm!

%ew!1ersey! SU2! S0S! [UU! [VN! 22S! 2WU! 2Vm! S2[! Sm2! U[W! UNm! mlN!

%ew!<eXico! S02! 2l2! [SW! [lW! 20U! 2S[! 2WV! 2Vl! S22! SmW! US0! Wl2!

%ew!/or]! 2N2! 2W[! [0V! [UV! [lV! 20m! 2Sm! 2mV! S0l! SWl! USW! m[l!

%orth!Carolina! SS0! 2NV! [UV! [N[! 22S! 2WS! 2V2! S[U! SW2! SNN! UmN! m2[!

%orth!Da]ota! SW[! S2U! [lS! 2[V! 2W0! 2V0! S0N! SU0! Slm! U2[! UVm! m2S!

bhio! SWN! S2V! [mN! 2[m! 2W0! 2V[! S[2! SUW! SVU! US2! W0U! mWV!

b]lahoma! S[S! 2VS! [U0! [V2! 2[2! 2U0! 2mN! 2NN! SSU! SlN! UUU! WVm!

bregon! 2mV! 2SN! [[[! [UV! [lW! 200! 22m! 2WS! 2Vm! S2l! SVV! W2U!

PennsylHania! S[S! 2V[! [SV! [lN! 2[0! 2SV! 2mm! 2Nl! SSS! SlN! UUl! WNV!
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Decile!medians!

+tate!
+tate!
mean!

+tate!
<edian! [! 2! S! U! W! m! l! V! N! [0!

PennsylHania! S[S! 2V[! [SV! [lN! 2[0! 2SV! 2mm! 2Nl! SSS! SlN! UUl! WNV!

Rhode!'sland! S0l! 2lU! [S[! [l2! 202! 2S0! 2WN! 2N0! S2m! Sl2! UU[! WNm!

+outh!Carolina! 2N[! 2m[! [2W! [mW! [NS! 220! 2Ul! 2ll! S[[! SWU! U[V! WWV!

+outh!Da]ota! 2NN! 2lS! [Sl! [ll! 20m! 2S2! 2WN! 2Vl! S20! Sm[! U2[! WW0!

,ennessee! S2U! 2N[! [U2! [VW! 2[l! 2Um! 2lm! S0V! SUW! SNS! UmS! m[N!

,eXas! SS2! 2NV! [US! [Vl! 220! 2W[! 2V2! S[W! SWU! U0U! Ull! mSV!

Gtah! SSl! S[2! [l0! 2[S! 2US! 2l0! 2NV! S2l! Sm0! U02! Um2! WN0!

(ermont! 2mN! 2US! [[V! [WW! [V[! 20m! 2S0! 2Wl! 2VV! S2l! SVW! W[[!

(irginia! SmU! S2N! [mW! 2[2! 2Ul! 2lN! S[2! SUl! SVV! UU0! W[l! mVV!

^ashington! 2lW! 2UW! [[S! [W[! [lN! 20W! 2S[! 2m0! 2NS! SSm! U00! WU2!

^est!(irginia! S2W! 2NU! [Um! [VN! 22[! 2W0! 2lN! S[0! SUl! SNS! Um0! m0l!

^isconsin! SmU! SSm! [V[! 22V! 2m[! 2N[! S2[! SWS! SVN! USW! W02! mUS!

^yoming! SW[! S2S! [l2! 2[l! 2UN! 2lV! S0l! SSN! SlW! U2[! UVl! m2N!

G7+7!aHerage! S[l! 2VS! [SW! [ll! 20N! 2SV! 2ml! 2NN! SSl! SVW! UWl! m[V!
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NOTES 

1 In addition to carbon pricing, the climate policy package 
may include regulatory standards and public investment in 
energy efficiency and renewable energy (Boyce 2009a).   

2 The extent to which offsets reduce atmospheric carbon is 
often difficult to ascertain. It is hard to say, for example, 
whether a forest would have been replanted (or cut down) in 
the absence of an offset deal, or whether a coal-burning 
power plant in Asia would have been built to different en-
ergy-efficiency specifications. Concerns about “additionality” 
have already surfaced in the voluntary offset market; see, 
for example, Elgin (2007). 

3 A tax-and-dividend policy is advocated, for example, by 
nsen (2009). James Ha2 blank 3 blank 

4 For discussion, see Boyce (2009b). On concerns about the 
potential for speculative bubbles in carbon derivatives mar-
kets, see Chan (2009). 

5 Office of Management and Budget (2009) “Summary Table 
S-2: Effect of Budget Proposals on Projected Deficits.” The 
budget put the amounts over the decade at $525.7 billion 
and $120 billion, respectively. 

6 Details of our methods are given in the Appendix. 

7 The ratio between the carbon charges to the highest and 
lowest deciles is somewhat lower than the ratio of the car-
bon footprints shown in Figure 2, because the figures in 
Table 1 incorporate changes in demand due to higher fossil 
fuel prices (with demand for necessities being less price-
elastic than demand for luxuries) and after receipt of the 
dividend. 

8 For details on the data sources used to calculate these 
shares, see Boyce and Riddle (2008). 

9 We assume in our calculations that the price elasticity of 
demand is constant across income deciles. There is some 
evidence, however, that demand elasticity is greater in the 
lower-income deciles, in which case the progressivity of the 
cap and dividend policy would be somewhat stronger than 
shown in these results. For discussion on this point, see 
Boyce and Riddle (2007, p. 13). 

10 For this reason, low-income states tend to fare somewhat 
better under the cap-and-dividend policy than high-income 
states. In West Virginia, for example, the effect of lower-
than-average income outweighs the effect of the state’s 
more carbon-intensive electricity supply: the median house-
hold sees a net benefit equivalent to 0.8% of its income, 
above the national median of 0.6%. 

11 The data for these calculations on military expenditure 
are from www.statemaster.com/graph/mil_def_con_exp_ 
percap-defense-contracts-expenditures-per-capita. The data 
on farm programs are from the Environmental Working 
Group’s database, farm.ewg.org/farm/progdetail.php?fips  

 
 
 
=00000&yr=2006&progcode=total&page=states. We are 
grateful to Elizabeth Stanton !"# $%&# (2009) for suggesting 
these comparisons.  

12 Apart from being less transparent, a drawback of free 
allocations is that they make permit trading a necessary 
element of the policy, since those who get the free permits 
are not identical to those who need them. 

13 A carbon pricing policy will also have impacts on the pur-
chasing power of local, state, and federal governments. For 
discussion, see the sidebar on page 17. 

14 For discussion of these employment effects, see Pollin !"#
$%&#(2008). 

15 Provisions to separate allowance-value rebates from kilo-
watt hour-based charges in electricity bills, so as to maintain 
incentives for electricity use reduction at the margin, will 
dampen this effect only insofar as consumers read and are 
able to make sense of the fine print in their monthly bills. 

16 For discussion of these and other problems associated 
with provision of free allowances to LDCs, see Sweeney !"#
$%& (2009) and Stone and Shaw (2009). 

17 Calculated from Table 2 in CBO (2009, p. 16). The CBO’s 
results hinge, among other things, on the possibly optimistic 
assumption that the state public utility commissions will 
ensure that the full value of free allocations to LDCs is 
passed to their customers. If not, the distributional impact 
of ACES could be more inequitable. 

18 The assumed carbon price affects the magnitude of the 
dollar amounts reported, but not the distributional pattern. 
The incidence of higher (or lower) carbon prices can be cal-
culated simply by multiplying our numbers by the ratio of the 
assumed price to ours. For example, a more ambitious tar-
get resulting in a permit price of $50/ton CO2 would double 
the dollar values we report. 

19 For details, see Boyce & Riddle (2007) where we report 
estimates by expenditure decile at the national level. 

20 These census data are available at: www.census.gov/ 
hhes/www/income/histinc/state/statetoc.html. 

21 We obtain the following estimates: 

ln(electricity expenditure) = 2.297 + 0.333*ln(expenditure) 
+ 0.003*ln(expenditure-squared).  

ln(gasoline expenditure) = -11.786 + 3.265*ln(expenditure) 
- 0.145*ln(expenditure-squared).  

ln(natural gas expenditure) = -5.097 + 
1.752*ln(expenditure) - 0.073*ln(expenditure-squared).   

ln(fuel oil expenditure) = -3.117 + 1.156*ln(expenditure) - 
0.043*ln(expenditure-squared).   
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ln(other goods expenditure) = 3.123 + 
0.323*ln(expenditure) + 0.036*ln(expenditure-squared).   

22 We assigned the seven states that are not in any of the 
regions in Burtraw !"# $%& (2009) as follows: Northeast for 
Vermont, Northwest for Wyoming and Alaska, Mountains for 
New Mexico, Plains for Iowa and North Dakota, and Florida 
for Hawaii. 

23 Stanton !"#$%&#(2009) report a similar state-level measure 
of the carbon intensity of electricity, using the national aver-
age instead of regional power grids to estimate the carbon 
content of electricity imported across state lines. The corre-
lation between their state measure and ours is 0.98. 
24 US Bureau of Economic Analysis, “1998-2007 Supple-
mentary Make and Use Tables after redefinitions at the 
summary level,” available at www.bea.gov/industry/io_ an-
nual.htm. 

25 US Bureau of Economic Analysis, "2002 Standard Make 
and Use Tables at the Summary Level,” available at 
www.bea.gov/industry/io_benchmark.htm. 

26 EIA, “International Energy Annual 2006”, available at 
www.eia.doe.gov/iea/carbon.html. Additional data on the 
small amount of crude oil that does not go to refineries are 
taken from: EIA, “Petroleum Navigator, US Crude Oil Supply 
and Deposition” (available at tonto.eia.doe.gov/ 
dnav/pet/pet_sum_crdsnd_adc_mbbl_a.htm), and EIA, “Pe-
troleum Navigator; Refining & Processing; Weekly Inputs, 
Utilization & Production” (available at tonto.eia.doe.gov/ 
dnav/pet/pet_pnp_wiup_dcu_nus_w.htm).  

27 US Bureau of Economic Analysis, “PCEBridge_2002-
2007,” available at  www.bea.gov/industry/more.htm. 

28 NBER, Documentation for “Consumer Expenditure Survey 
Family Level Extracts,” available at www.nber.org/data/ 
ces_cbo.html. 

29 We again use a log-quadratic function, and obtain the 
following estimate: 

ln(carbon intensity of other goods expenditure) = -6.665 - 
0.541*ln(expenditure) + 0.030*ln(expenditure-squared). 
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