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1
EPA Analysis of H

.R
. 2454

R
equest for Analysis

•O
n M

arch 31, 2009, the H
ouse Energy and 

C
om

m
erce C

om
m

ittee released the W
axm

an-
M

arkey D
iscussion D

raft of the Am
erican C

lean 
Energy and Security Act of 2009.  

•O
n April 20, 2009, EPA released a prelim

inary 
analysis of the W

axm
an-M

arkey D
iscussion Draft .

•O
n M

ay 14, 2009, the H
ouse Energy and 

C
om

m
erce C

om
m

ittee C
hairm

an W
axm

an and 
Energy and Environm

ent Subcom
m

ittee C
hairm

a n 
M

arkey requested that EPA estim
ate the 

econom
ic im

pacts of the C
om

m
ittee-reported bill.

•O
n M

ay 21, 2009, the Am
erican C

lean Energy 
and Security Act of 2009 (H

.R
. 2454) w

as passed 
by the H

ouse Energy and C
om

m
erce C

om
m

ittee.
•This docum

ent represents EPA’s analysis of the 
Am

erican C
lean Energy and Security Act of 2009 

(H
.R

. 2454).

The analysis w
as conducted by EPA’s 

O
ffice of Atm

ospheric Program
s.  

C
ontact: Allen A. Faw

cett  
Tel: 202-343-9436  
Em

ail: faw
cett.allen@

epa.gov

This analysis is available online at:
w

w
w

.epa.gov/clim
atechange/econom

ics/econom
icanalyses.htm

l
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2
EPA Analysis of H

.R
. 2454

M
ajor Findings

•
The Am

erican C
lean Energy and Security Act of 2009 (H

.R
. 2454):

–
Establishes an econom

y w
ide cap & trade program

.
–

C
reates other incentives and standards for increasing energy efficiency and low

-
carbon energy consum

ption.

•
The analysis focuses on the econom

y w
ide cap & trade program

, the 
energy efficiency provisions, and the com

petitiveness provisions.
–

Sensitivity analysis conducted for:
•

H
.R

. 2454 w
ithout Energy Efficiency Provisions

•
H

.R
. 2454 w

ithout O
utput Based R

ebates
•

H
.R

. 2454 w
ith R

eference Level N
uclear

•
H

.R
. 2454 w

ith N
o International O

ffsets
–

Several provisions outside of the cap & trade program
 are not m

odeled in this 
analysis (e.g.  lighting standards are not in the analysis, and the renew

able 
electricity standard is not included in econom

y-w
ide m

odeling but is m
odeled as a 

sensitivity in pow
er sector analysis).  

–
See Appendix 1 for a full description of the bill and w

hich provisions are m
odeled 

in this analysis.
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3
EPA Analysis of H

.R
. 2454

M
ajor Findings

•
H

.R
. 2454 transform

s the structure of energy production and consum
ption. 

–
Increased energy efficiency and reduced dem

and for energy resulting from
 the policy m

ean that energy 
consum

ption levels that w
ould be reached in 2015 without the policy are not reached until 2040 with the policy.

–
The share of low

-or zero-carbon prim
ary energy (including nuclear, renewables, and C

CS) rises substantially 
under the policy to 18%

 of prim
ary energy by 2020, 26%

 by 2030, and to 38%
 by 2050, w

hereas without the policy 
the share w

ould rem
ain steady at 14%

.  Increased energy efficiency and reduced energy dem
and sim

ultaneously
reduces prim

ary energy needs by 7%
 in 2020, 10%

 in 2030, and 12%
in 2050.

–
Electric pow

er supply and use, and offsets represent the largestsources of em
issions abatem

ent.

•
Allow

ance prices are less than EPA’s previous analysis of the W
axm

an-M
arkey discussion draft, $13 

per m
etric ton C

O
2 equivalent (tC

O
2 e) in 2015 and $16/tC

O
2 e in 2020 in the core scenario.

–
This is prim

arily driven by the looser 2020 cap and the expanded
am

ountof international offsets allow
ed.

–
Across all scenarios m

odeled w
ithout constraints on international offsets, the allowance price ranges from

 $13 to 
$15 per ton C

O
2 equivalents (tC

O
2 e) in 2015 and from

 $16 to $19 / tC
O

2 e in 2020.
–

Across all scenarios m
odeled that vary constraints on international offsets, the allow

ance price ranges from
 $13 to 

$24 per ton C
O

2 equivalents (tC
O

2 e) in 2015 and from
 $16 to $30 / tC

O
2 e in 2020.

•
O

ffsets have a strong im
pact on cost containm

ent.
–

The annual lim
it on dom

estic offsets is never reached. 
–

W
hile the lim

its on the usage of international offsets (accounting for the extra international offsets allow
ed when 

the dom
estic lim

it is not m
et) are not reached, the usage of international offsets averages over 1 billion tC

O
2 e

each year.
–

W
ithout international offsets, the allow

ance price w
ould increase 89 percent relative to the core policy scenario.  If 

international offsets were not available for only the first 10 years, the allow
ance price would increase by just 3%

.  
If extra international offsets could not be used w

hen the dom
estic offset usage w

as below one billion tC
O

2 e, then 
the allow

ance price would increase 11%
. 
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4
EPA Analysis of H

.R
. 2454

M
ajor Findings

•
The cap & trade policy has a relatively m

odest im
pact on U

.S. consum
ers assum

ing the 
bulk of revenues from

 the program
 are returned to households.

–
Average household consum

ption is reduced by 0.03-0.08%
 in 2015 and 0.10-0.11%

 in 2020 and 
0.31-0.30%

 in 2030, relative to the no policy case.
–

Average household consum
ption w

ill increase by 8-10%
 betw

een 2010 and 2015 and 15-19%
 

betw
een 2010 and 2020 in the H

.R
. 2454 scenario.

–
In com

parison to the baseline, the 5 and 10 year average household consum
ption grow

th under 
the policy is only 0.1 percentage points low

er for 2015 and 2020.
–

Average annual household consum
ption is estim

ated to decline by $80 to $111 dollars per year* 
relative to the no policy case.  This represents 0.1 to 0.2 percent of household consum

ption.
–

These costs include the effects of higher energy prices, price changes for other goods and 
services, im

pacts on w
ages and returns to capital.  C

ost estim
ates also reflect the value of som

e 
of the em

issions allow
ances returned to households, w

hich offsets m
uch of the cap & trade 

program
’s effect on household consum

ption.  The cost estim
ates do not account for the benefits 

of avoiding the effects of clim
ate change.

–
A policy that failed to return revenues from

 the program
 to consum

ers w
ould lead to substantially 

larger losses in consum
ption.

•
W

hile this analysis contains a set of scenarios that cover som
e of the im

portant 
uncertainties w

hen m
odeling the econom

ic im
pacts of a com

prehensive clim
ate policy, 

there are still rem
aining uncertainties that could significantly

affect the results.

*Annual net present value cost per household (discount rate = 5%
) averaged over 2010-2050 under 

the core scenario
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EPA Analysis of H

.R
. 2454

C
ontents

•
Bill Sum

m
ary & Analytical Scenarios

•
Econom

y W
ide Im

pacts: G
H

G
 Em

issions & Econom
ic C

osts
•

Energy Sector M
odeling R

esults from
 Econom

y W
ide M

odeling
•

D
etailed N

ear-Term
 Electricity Sector M

odeling R
esults

•
O

ffsets U
sage & Lim

its
•

Trade Im
pacts and O

utput-Based Allocation Provisions
•

Literature R
eview

•
Appendix 1: Bill Sum

m
ary, M

odeling Approach and Lim
itations

•
Appendix 2: Additional Inform

ation on O
ffsets U

sage & Lim
its

•
Appendix 3: M

odeling of Energy Efficiency Provisions
•

Appendix 4: Additional Q
ualitative C

onsiderations
•

Appendix 5: Additional Inform
ation on Econom

y W
ide M

odeling (AD
AG

E & IG
EM

)  
•

Appendix 6: Additional Inform
ation on N

ear Term
 Electricity Sector M

odeling (IPM
)

•
Appendix 7: M

odel D
escriptions E
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6
EPA Analysis of H

.R
. 2454

•Title III of the Am
erican C

lean Energy and Security Act of 2009 (H
.R

. 2454) establishes a 
cap & trade system

 for greenhouse gas em
issions.

–
The cap gradually reduces covered greenhouse gas em

issions to 17
percent below

 2005 levels by 2020, and 83 
percent below

 2005 levels by 2050. 
–

Banking of allow
ances is unlim

ited, a tw
o-year com

pliance period allow
s borrow

ing from
 one year ahead without 

penalty, lim
ited borrowing from

 two to five years ahead. 
–

1-3%
 of allow

ances in each year w
ill be set aside in a Strategic Allow

ance R
eserve, from

 w
hich allow

ances w
ill be 

auctioned 4 tim
es each year.  U

p to 20%
 of a covered entity’s em

issions m
ay be purchased from

 the reserve in a 
given year. 

–
O

ffsets are lim
ited to 2,000 m

illion m
etric tons C

O
2 equivalent (M

tCO
2 e) per year.

–
Supplem

ental em
issions reductions from

 reduced deforestation through allowance set-asides.

•Titles I & II of H
.R

. 2454 deal w
ith clean energy and energy efficiency, and am

ong other 
things establish a renew

able electricity standard, and energy efficiency program
s and 

standards for buildings, lighting, appliances.
–

N
ot all provisions in Titles I & II are explicitly m

odeled in this analysis.

•Title IV addresses com
petitiveness issues and the transition to a clean energy econom

y.
–

C
reates an output-based allow

ance allocation m
echanism

 based on H
.R

. 7146 (Inslee-Doyle bill).
–

Allow
s for the im

plem
entation of an international reserve allowance requirem

ent.
–

The output-based allow
ance allocation m

echanism
 is included in this analysis, but not in all scenarios.  The rest of 

Title IV is not included in this analysis.

•See Appendix 1 for a discussion of the bill, and w
hich provisions are m

odeled here.

H
.R

. 2454 
Bill Sum

m
ary
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EPA Analysis of H

.R
. 2454

EPA
 analyzed 7 different scenarios in this prelim

inary report. A
 full description of all scenarios is available 

in A
ppendix 1.  The assum

ptions about other dom
estic and international policies that affect the results of 

this analysis do not necessarily reflect EPA
’s view

s on likely future actions. These scenarios do not account 
for the A

m
erican R

ecovery and R
einvestm

ent A
ct, w

hich could further advance the deploym
ent of clean 

energy technologies.  

1)
EPA

 2009 R
eference Scenario

–
This reference scenario is benchm

arked to the AEO
 2009 forecast (M

arch release) and includes EISA but not AR
R

A.
•

D
oes not include any additional dom

estic or international clim
ate policies or m

easures to reduce international G
H

G
 em

issions 
•

For dom
estic projections, benchm

arked to AEO
 2009 (M

arch release) without the Am
erican R

ecovery and R
einvestm

ent Act of 2009 (AR
R

A).
•

D
oes not include the recently announced federal greenhouse gas and fuel econom

y program
 for passenger cars, light-duty trucks, and m

edium
-duty passenger 

vehicles.
•

For international projections, used C
C

SP Synthesis and Assessm
ent R

eport 2.1 A M
iniC

AM
 R

eference.
2)

H
.R

. 2454 Scenario
•

This core policy scenario m
odels the cap-and-trade program

 established in Title III of H
.R

. 2454.
•

The strategic allow
ance reserve is not m

odeled (i.e., these allow
ances are assum

ed to be available for use and not held in reserve).
•

Provisions explicitly m
odeled in this scenario:

•
C

C
S bonus allow

ances
•

EE provisions (allow
ance allocations, building energy efficiency

codes, and energy efficiency standard com
ponent of C

ER
ES).

•
O

utput-based rebates (Inslee-D
oyle)

•
Allocations to electricity local distribution com

panies (LD
C

s) (used to low
er electricity prices)

•
W

idespread international actions by developed and developing countries over the m
odeled tim

e period. International policy assum
ptions are based 

on those used in the 2007 M
IT report, “Assessm

ent of U
.S. C

ap-and-Trade Proposals.”
•

G
roup 1 countries (Kyoto group less R

ussia) follow
 an allow

ance path that is falling gradually from
 the sim

ulated Kyoto em
issions levels in 2012 to 50%

 below
 

1990 in 2050.
•

G
roup 2 countries (rest of w

orld) adopt a policy beginning in 2025 that returns and holds them
 at year 2015 em

issions levels through 2034, and then returns 
and m

aintains them
 at 2000 em

issions levels from
 2035 to 2050.

3)
H

.R
. 2454 Scenario w

ithout Energy Efficiency Provisions
4)

H
.R

. 2454 Scenario w
ithout O

utput-B
ased R

ebates
5)

H
.R

. 2454 Scenario w
ith R

eference N
uclear

6)
H

.R
. 2454 Scenario w

ithout Energy Efficiency, O
utput-B

ased R
ebates, or LD

C
 A

llocations* 
7)

H
.R

. 2454 Scenario w
ith N

o International O
ffsets

* 
Scenario 6 is m

ost directly com
parable to the core scenario of EPA

’s prelim
inary analysis of the W

axm
an-M

arkey discussion draft,
w

hich did not include energy efficiency provisions, output-based rebates, or LD
C

 allocations.

Analytical Scenarios
E
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8
EPA Analysis of H

.R
. 2454

Key U
ncertainties

•
There are m

any uncertainties that affect the econom
ic im

pacts ofH
.R

. 2454.
•

This analysis contains a set of scenarios that cover som
e of the

im
portant uncertainties.*

–
The degree to w

hich new
 nuclear power is technically and politically feasible. 

–
The availability of international offset projects.

–
The am

ount of G
H

G
 em

issions reductions achieved by the energy efficiency provisions of H
.R

. 2454.
–

The im
pact of output based rebates to energy intensive and trade

exposed industries.

•
Additional uncertainties include but are not lim

ited to:
–

The im
pact of the Strategic Allow

ance R
eserve (e.g., the extent to w

hich it increases banking of allow
ances in the 

early years of the program
).

–
The distributional consequences of H

.R
. 2454.

–
The extent and stringency of international actions to reduce G

H
G

em
issions by developed and developing 

countries. 
–

The availability and cost of dom
estic offset projects. 

–
The availability and cost of carbon capture and storage technology.

–
Long-run cost of achieving substantial G

H
G

 abatem
ent.

•
N

ote that because of banking, uncertainty in long run abatem
ent costs can have a significant im

pact on near term
 prices.

–
The pace of econom

ic and em
issions grow

th in the absence of clim
ate policy.

–
Possible interactions am

ong m
odeled and non-m

odeled policies.
–

The im
pact of the Am

erican R
ecovery and Reinvestm

ent Act of 2009
on the cost of clim

ate policy.
–

The im
pact of price reducing versus lum

p sum
 allocations to local electric distribution com

panies.
–

The responsiveness of household labor supply to changes in w
ages

and prices (labor supply elasticity).
–

O
ther param

eter uncertainty, particularly substitution elasticities (e.g., the abilities of firm
s to substitute capital, 

labor, and m
aterials for energy inputs).

* N
ote that because of tim

e lim
itations this analysis does not contain an extensive set of scenarios that w

ould cover som
e of the additional 

uncertainties described above.
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EPA Analysis of H

.R
. 2454

Econom
y W

ide Im
pacts: 

G
H

G
 Em

issions & Econom
ic C

osts
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10
EPA Analysis of H

.R
. 2454

Prim
ary Energy

H
.R

. 2454 Scenario C
om

parison (AD
AG

E)

0 20 40 60 80
100
120

2015
2020
2030
2040
2050

2015
2020
2030
2040
2050

2015
2020
2030
2040
2050

2015
2020
2030
2040
2050

2015
2020
2030
2040
2050

2015
2020
2030
2040
2050

Scn 1 -
Reference

.
Scn 2 - HR

2454
.

Scn 3 - HR
2454 - w

/o
Energy

.
Scn 4 - HR
2454 - w

/o
O

utput Based

.
Scn 5 - HR
2454 - Ref.

Nuclear

.
Scn 6 - HR

2454 - w
/o EE,

O
BR, or LDC

Quadrillion Btu
Energy Reduction
Renewable Elec.*
Hydro
Nuclear
C

oal w/ C
C

S
C

oal w/o C
C

S
Natural G

as
Petroleum

* N
ote: only renew

able energy used 
in electricity generation is included.  
Biom

ass prim
ary energy is not 

included in this chart.  This results in 
som

e differences in total prim
ary 

energy reported w
hen com

pared to 
AEO

 2009.

•
The structure of energy consum

ption is transform
ed in the policy

scenarios.  
•

In the reference scenario, prim
ary energy use is 99 quadrillion Btu in 2015, and grow

s 7%
 by 2030 and 17%

 by 2050.  
–

In scenario 2, prim
ary energy use falls to 95 and 93 quadrillion

Btu in 2015 and 2020 respectively, and rebounds to 2015 reference levels by 2040.  
–

In scenario 5 w
ith nuclear pow

er constrained to reference case levels, prim
ary energy use falls to 95 quadrillion Btu in 2015 and to 93 quadrillion Btu 

in 2020, and slow
ly rebounds to 95 quadrillion Btu by 2050.

•
In the reference case, low-or zero-carbon energy (including nuclear, renewables, and C

C
S) m

akes up
a steady 14%

 of total prim
ary energy.

–
In scenario 2, low

-or zero-carbon energy m
akes up 18%

 of prim
ary energy by 2020, 26%

 by 2030, and 38%
 by 2050.

–
In scenario 5 w

ith reference level nuclear, low
-or zero-carbon energy m

akes up18%
 of prim

ary energy by 2020, 22%
 by 2030, and 29%

 by 2050.
•

See Appendix 3 for a discussion of the lim
itations and caveats associated w

ith the m
ethodology used to represent energy efficiency program

s. 
•

C
onstraints on nuclear pow

er grow
th are exogenous to the m

odel (nuclear pow
er generation is allow

ed to increase by ~150%
 from

 782 bill. kW
h in 2005 

to 2,081 bill. kW
h in 2050).

–
The reductions seen in prim

ary energy from
 coal are som

ew
hat driven by the m

odel’s representation of energy efficiency program
s and the 

assum
ptions about nuclear power.  

–
C

om
pared to scenario 2, which includes energy efficiency program

s, the reduction in prim
ary energy from

 coal in scenario 3 without energy efficiency program
s 

is 27%
 sm

aller in 2015 and 36%
 sm

aller in 2020.  (In later years
the two scenarios are m

ore sim
ilar).

–
C

om
pared to scenario 2, the reduction in prim

ary energy from
 coal in scenario 5 with reference level nuclear is 18%

 sm
aller in 2030 and 17%

 sm
aller in 2050.
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EPA Analysis of H

.R
. 2454

Total U
S G

H
G

 Em
issions & Sources of Abatem

ent
Scenario 1 -R

eference & Scenario 2 –
H

.R
. 2454 (AD

AG
E)

C
overed G

HG
 Em

issions 
(Net of O

ffsets)

HR
 2454 C

ap

AEO
 2009 

R
eference C

ase

Historical
Em

issions

AEO
 2006 

R
eference C

ase

0

2,000

4,000

6,000

8,000

10,000

12,0001990
2000

2010
2020

2030
2040

2050

MtCO2e
C

O
2 - Electricity

C
O

2 - Transportation
C

O
2 - Energy Int. M

anufacturing
C

O
2 - O

ther
NonC

O
2 - C

overed
O

ffsets - D
om

estic
O

ffsets - International
Int'l Forest Set-Asides
D

iscounted O
ffsets

NSPS - C
H4

HFC
s (separate cap)

•
The updated reference case for this analysis is 
based on AEO

 2009, and the old reference case 
from

 EPA’s S. 2191 analysis w
as based on AEO

 
2006.

•
C

um
ulative 2012-2050 G

H
G

 em
issions are 14%

 
(51 bm

t) low
er in the AEO

 09 baseline com
pared to  

the AEO
 06 baseline in ADAG

E due to the inclusion 
of EISA, low

er initial (2010) G
D

P ($13.2 trillion in 
AEO

 09 vs $14.6 trillion in AEO
 06), and a low

er 
projected G

D
P grow

th rate (2.5%
 in AEO

 09 vs 
3.0%

 in AEO
 06).

•
International forest set-asides, discounted offsets, 
N

SPS provisions for landfill and coal m
ine 

m
ethane, and the H

FC
 cap all provide additional 

abatem
ent that does not help to m

eet the m
ain cap.
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EPA Analysis of H

.R
. 2454

•
The m

arginal cost of G
H

G
 abatem

ent is equal to the allow
ance price.

•
R

ange of 2030 allowance price in “scenario 2 – H
R

 2454” across m
odels is: $26 -$27.  This range only reflects differences in the m

odels and does 
not reflect other scenarios or additional uncertainties discussed elsew

here. 

•
The range of 2030 allow

ance prices across all scenarios that allow
 international offsets is: $26 -$31.

•
In scenarios 2, 3, 4, and 6, the lim

it on international offsets usage is non-binding, and thus the dom
estic allow

ance price is equal to the international 
offset price (after discounting) and the international offset price acts a floor on the allow

ance price.  

•
Because of this, the im

pact of these sensitivities on allow
ance prices is m

uted by the change in the usage of international offsets and the am
ount 

of abatem
ent occurring w

ithin covered sectors (e.g. a change that w
ould ordinarily lead to lower allowance prices instead would lead to 

decreased usage of international offsets.)  

•
See the ‘O

ffsets Usage & Lim
its’section below

 for inform
ation on how

 international offsets usage changes across scenarios.  

•
W

ithout any international allow
ances, the allow

ance price w
ould increase by 89%

 relative to the core scenario.  See ‘O
ffsets U

sage & Lim
its’section  

below
 for a discussion of how

 varying degrees of international offsets availability im
pacts allow

ance prices.

•
The availability of nuclear and carbon capture and sequestration

(C
C

S) technologies have a significant im
pact on allow

ance prices.  In particular, 
restricting nuclear pow

er to reference case levels increases international offsets usage to the lim
it and results in a 15%

 increase in allow
ance prices 

relative to the core scenario.  

G
H

G
 Allow

ance Prices & Sensitivities
H

.R
. 2454 Scenario C

om
parison

* N
ote that these percentage changes apply in all years.

15%

2%

0%1%

89%

-10%
10%

30%
50%

70%
90%

Scn 7 HR 2454 w
/o Int'l O

ffsets

Scn 6 HR 2454 w
/o EE, O

BR, or LDC A
llocations

Scn 5 HR 2454 w
/ Reference Nuclear

Scn 4 HR 2454 w
/o O

utput Based Rebates

Scn 3 HR 2454 w
/o Energy Efficiency Program

s

%
 Change from

 Scenario 2 - HR 2454*

AD
AG

E
IG

EM

M
arginal C

ost of G
H

G
 Abatem

ent Sensitivities

$0

$20

$40

$60

$80

$1002010
2020

2030
2040

2050

2005 Dollars / tCO2e

ADAG
E

IG
EM

2015
2030

2050
AD

AG
E

$13
$27

$70
IG

EM
$13

$26
$69

Allow
ance Price
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EPA Analysis of H

.R
. 2454

•
The average annual cost per household is the 2010 through 2050 average of the 
net present value of the per household consum

ption loss in “scenario 2 – H
.R

. 
2454.”

•
The costs above include the effects of higher energy prices, price changes for 
other goods and services, im

pacts on w
ages and returns to capital, and 

im
portantly, the above cost estim

ates reflect the value of em
issions allow

ances 
returned lum

p sum
 to households, w

hich offsets m
uch of the cap-and-trade 

program
’s effect on household consum

ption. The cost does not include the
im

pacts on leisure.
•

This analysis is a cost-effectiveness analysis, not a cost-benefit analysis. As such , 
the benefits of reducing G

H
G

 em
issions w

ere not determ
ined in this analysis. 

•
The $80 -$111 average annual cost per household is the annual cost of achieving  
the clim

ate benefits that w
ould result from

 this bill.
•

See Appendix 1 for a discussion of consum
ption accounting differences between 

AD
AG

E and IG
EM

 and of com
position of G

D
P.

•
See Appendix 5 for a m

ore detailed discussion of the average annual N
PV cost 

per household calculation, and additional consum
ption cost m

etrics.

C
onsum

ption
Scenario 1 –

R
eference & Scenario 2 –

H
.R

. 2454

U
.S. C

onsum
ption

$0 $5

$10

$15

$20

$25

$30

2015
2020

2030
2040

2050

Trillion 2005 $

Scn 1 - R
eference AD

AG
E

Scn 2 - HR
 2454 AD

AG
E

Scn 1 - R
eference IG

EM
Scn 2 - HR

 2454 IG
EM

A
vg. A

nnual Consum
ption G

row
th Rate (2010-2030)

2.54%

2.56%

2.69%

2.71%

0.0%
0.5%

1.0%
1.5%

2.0%
2.5%

3.0%

Scn 2 - HR 2454

Scn 1 - Reference

Scn 2 - HR 2454

Scn 1 - Reference

IGEM ADAGE
AD

AG
E

2015
2020

2030
2040

2050
R

ef. C
onsum

ption per H
ousehold

$92,202
$99,888

$117,973
$140,233

$164,348
%

 C
hange (Scn. 2)

-0.08%
-0.11%

-0.31%
-0.55%

-0.78%
C

onsum
ption Loss per H

ousehold 
-$70

-$105
-$366

-$771
-$1,287

N
PV C

ost per H
H

 ($)
-$53

-$61
-$132

-$170
-$174

Average Annual N
PV cost per H

ousehold
-$111

IG
EM

2015
2020

2030
2040

205 0
R

ef. C
onsum

ption per H
ousehold

$75,531
$80,507

$91,686
$105,202

$119,168
%

 C
hange (Scn. 2)

-0.03%
-0.10%

-0.30%
-0.55%

-0.76%
C

onsum
ption Loss per H

ousehold
-$21

-$84
-$277

-$582
-$912

N
PV C

ost per H
H

-$16
-$49

-$99
-$128

-$123

Average Annual N
PV cost per H

ousehold
-$80
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Total Abatem
ent C

ost
Scenario 2 –

H
.R

. 2454

•
Total allow

ance value is the value of allow
ances issued in each year (i.e. 

allow
ance price m

ultiplied by the cap level).
•

The allow
ance price is equal to the m

arginal cost of abatem
ent.

•
The offset price is the m

arginal cost of abatem
ent for uncovered sectors 

and entities in the U
.S. W

hen the lim
it on offset usage is non-binding, the

offsets price is equal to the allow
ance price.

•
The international offset price is the m

arginal cost of abatem
entoutside of 

the U
.S.

•
D

om
estic covered abatem

ent cost is approxim
ated for each m

odel as the 
product of dom

estic covered G
H

G
 em

issions abatem
ent and the allow

ance
price divided by tw

o.
•

D
ivision by 2 is assum

ed to represent the fact that m
ost reduction m

easures 
are not im

plem
ented at the m

arginal allowance price but at lowerprices.  In 
m

ost cases, the relationship between em
ission reduction and the m

arginal 
price is a convex curve –

which im
plies a value larger than 2.   The value of 2,  

used here for sim
plicity leads to an overestim

ation of abatem
entcosts.

•
D

om
estic offset abatem

ent cost is approxim
ated for each m

odel as
the 

product of dom
estic offset abatem

entand the offset price divided by tw
o.

•
International offset paym

ents are calculated for each m
odel as the product  

of the am
ount of international offsets purchased and the international credit 

price.
•

U
nlike the abatem

ent costs associated with dom
estic covered abatem

ent and 
dom

estic offsets, there is no need for dividing by two when calculating the 
costs of international offsets as they are all purchased at the full price of 
international allowances and those paym

ents are sent abroad.
•

C
overed abatem

ent occurs w
ithin the CG

E m
odels and thus the 

associated abatem
ent cost is an ex-post general equilibrium

 cost.
•

O
ffset abatem

ent is generated by external M
AC

 curves, and thus the 
associated abatem

ent cost is an ex-ante partial equilibrium
 cost.

•
Total abatem

ent cost is sim
ply the sum

 of dom
estic covered abatem

ent 
cost, dom

estic offset abatem
ent cost, and paym

ents for international 
credits.

Table:
Total Abatem

ent C
ost C

alculations
Scenario 2 - H

R
 2454

2015
2020

2030
2040

2050
Total Allow

ance Value (B
illion 2005 D

ollars)
AD

AG
E

$62
$79

$94
$99

$73
IG

EM
$63

$81
$92

$97
$71

D
om

estic C
overed Abatem

ent (M
tC

O
2e)

AD
AG

E
380

808
1,661

2,263
3,028

IG
EM

728
1,028

1,421
1,912

2,628
D

om
estic O

ffset Abatem
ent (M

tC
O

2e)
AD

AG
E

177
186

285
367

599
IG

EM
172

176
287

370
643

International O
ffsets &

 Set-Asides (M
tC

O
2e before discounting)

AD
AG

E
1,340

1,571
1,552

1,632
1,550

IG
EM

1,329
1,560

1,456
1,429

1,447
Allow

ance Price ($/tC
O

2e)
AD

AG
E

$13
$16

$27
$43

$70
IG

EM
$13

$16
$26

$42
$69

O
ffset Price ($/tC

O
2e)

AD
AG

E
$13

$16
$27

$43
$70

IG
EM

$13
$16

$26
$42

$69
International O

ffset/C
redit Price ($/tC

O
2e before discounting)

AD
AG

E
$10

$13
$21

$34
$55

IG
EM

$10
$13

$21
$34

$55
D

om
estic C

overed Abatem
ent C

ost (B
illion 2005 D

ollars)
AD

AG
E

$2
$7

$22
$49

$107
IG

EM
$5

$8
$18

$40
$91

D
om

estic O
ffset Abatem

ent C
ost (B

illion 2005 D
ollars)

AD
AG

E
$1

$2
$4

$8
IG

EM
$1

$1
$4

$8
$22

International O
ffset Paym

ents (B
illion 2005 D

ollars)
AD

AG
E

$13
$20

$32
$55

$86
IG

EM
$13

$20
$30

$48
$80

Total Abatem
ent C

ost (B
illion 2005 D

ollars)
AD

AG
E

$17
$28

$58
$112

$213
IG

EM
$19

$30
$52

$97
$193

$21
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Value of Allocated & Auctioned Allow
ances

(IG
EM

)

•
H

.R
. 2454 Sec. 321 am

ends the C
lean Air 

Act by inserting “Sec. 782.  Allocation of 
Em

issions Allow
ances.”

Parts (a) through 
(o) of this section allocate allowances for 
various purposes.  Additionally, Sec. 781 
(a) is added to allocate allow

ances for 
supplem

ental em
issions reductions.

The allow
ance price used in this figure is 

from
 the IG

EM
 “scenario 2 H

R
 2454.”

Except w
here noted by an *, the uses of 

allowances shown here are m
odeled w

ithin 
IG

EM
 in that the appropriate sector 

receives the value of the allow
ances, 

although not all of the effects of the 
program

s specified are m
odeled.

* and show
n in gray, indicates that the 

specified allocation is not explicitly m
odeled  

in IG
EM

.  These allow
ances are instead 

allocated lum
p sum

 to households.
AD

AG
E m

odels all of the specified uses of 
allow

ances captured in IG
EM

, and also 
m

odels the energy efficiency provisions in 
subsections (b), (c) and (g).

••••

•
Both of the com

putable general equilibrium
 m

odels used in this analysis have a single representative agent household.  Any auction revenue 
returned to households clearly accrue to households.  Additionally, any private sector revenues from

 allocated allow
ances also accrue to the 

em
ployee-shareholder households. Since the m

odel only has a single representative agent household, the differing distributional im
pacts of 

various allocation schem
es are not reflected in the m

odels.
•

If auction revenues that are m
odeled as being returned to households lum

p sum
 w

ere instead directed to special funds, the reduction in 
household annual consum

ption and G
D

P w
ould likely be greater.  If these auction revenues w

ere instead used to low
er distortionary taxes, 

the costs of the policy w
ould be low

er.  

$0

$10

$20

$30

$40

$50

$60

$70

$80

$90

$1002012
2022

2032
2042

Billion 2005 US Dollars
(q) & (r) D

eficit R
eduction & C

lim
ate C

hange C
onsum

er R
efund

(o) International C
lean Technology D

eploym
ent

(n) International Adaptatioin
(m

) W
ildlife & N

atural R
esource Adaptation*

(l) D
om

estic Adaptation*
(k) Investm

ent in W
orkers*

(j) D
om

estic Fuel Production (oil refiners)
(i) Investm

ent in C
lean Vehicle Technology

(h) C
lean Energy Innovation C

enters*
(g) (2) Building C

odes
(g) (1) Energy Efficiency & R

enew
able Energy Investm

ents*
(f) C

C
S Bonus Alow

ances
(e) Trade-Vulnerable Industries
(d) Low

 Incom
e C

onsum
ers*

(c) H
om

e H
eating O

il & Propane C
onsum

ers (EE)*
(c) H

om
e H

eating O
il & Propane C

onsum
ers

(b) N
atural G

as C
onsum

ers (Energy Efficiency)*
(b) N

atural G
as C

onsum
ers

(a) Electricity C
onsum

ers (M
erchant C

oal)*
(a) Electricity C

onsum
ers

Sec. 781 (a) Int'l Forestry Set-Asides
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esults from
 

Econom
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U
.S. Electricity G

eneration
H

.R
. 2454 Scenario C

om
parison (AD

AG
E)

•
U

nder the policy scenarios, both nuclear and renewable electricity generation expands above the reference levels.
•

C
onstraints on nuclear pow

er grow
th are exogenous to the m

odel (nuclear pow
er generation is allow

ed to increase by ~150%
 from

 782 bill. kW
h in 2005  

to 2,081 bill. kW
h in 2050).  EPA plans on revising these constraints for future analyses.

•
The share of renewable electricity (as defined by the R

ES) in the reference scenario is 6%
 of generation in 2015, 8%

 in 2020, and 10%
 in 2030.  In “scenario 2 

– H
R

 2454”the renewable generation share increases to 8%
 in 2015, 12%

 in 2020, and 20%
 in 2030 (other policy scenarios have sim

ilar renew
able shares).

•
C

C
S deploym

ent on fossil-fuel generation begins in 2020 w
ith 25 G

W
 of C

C
S capacity in “scenario 2 – H

R
 2454”;  by 2030, 43 G

W
 of new

 C
C

S capacity is 
projected to be built; and by 2050, 60 G

W
 of new

 C
C

S capacity is
projected to be built, w

hich is the equivalent of 109 C
C

S units
at 550 M

W
 each.  Through 

2025, AD
AG

E projects a greater am
ount of C

C
S generation than IPM

(328 billion kW
h in AD

AG
E vs. 198 billion kW

h in IPM
 in 2025). 

•
Previous m

odeling of the W
axm

an-M
arkey discussion draft show

ed that w
ithout a subsidy for C

C
S, the technology w

ould not deploy until 2040.
•

In scenario 5, nuclear pow
er is held to reference levels, resulting in a 15%

 increase in allow
ance prices, and fossil generation

in 2050 equal to 2010 levels.  
•

See the appendix 3 for a discussion of the lim
itations of the m

ethodology used for representing energy efficiency program
s.

*
Efficiency / R

educed D
em

and represents the 
energy savings from

 the consum
er response 

to increased electricity prices (e.g. 
conservation, substitution to other 
goods/services from

 energy, etc.).
**Energy Efficiency Program

s represents the 
energy savings achieved by the energy 
efficiency program

s funded by allowance 
allocations or auction revenues, the energy 
efficiency portion of the R

ES, and the im
pact 

of revised building codes.
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2020
2030
2040
2050

Scn 1 -
Reference

.
Scn 2 - HR 2454

.
Scn 3 - HR 2454

- w
/o Energy

Efficiency
Program

s

.
Scn 4 - HR 2454

- w
/o O

utput
Based Rebates

.
Scn 5 - HR 2454
- Ref. Nuclear

.
Scn 6 - HR 2454
- w

/o EE, O
BR,

or LDC
A

llocations

Billion kWh

Energy Efficiency Program
s**

Efficiency / Reduced D
em

and*
W

ind / Solar
Biom

ass / M
SW

Hydro / G
eotherm

al
Nuclear
IG

C
C

 + C
C

S
Fossil fuels w/o C

C
S
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C
alculated dem

and im
pacts and costs

•
Im

pacts on electricity and natural gas dem
and, and associated costs, w

ere calculated for the follow
ing energy efficiency provisions:

allow
ance allocations to energy efficiency, building codes, and the energy savings com

ponent of the C
om

bined Efficiency and 
R

enew
able Electricity Standard.  See appendix 3 for further detail.

•
In ‘scenario 2 – H

.R
. 2454’total electricity dem

and reductions are estim
ated to grow

 to 5%
of reference case dem

and by 2020 and  
increase to 5.6%

 of AEO
 reference case dem

and in 2050.
•

In ‘scenario 2 – H
.R

. 2454’total natural gas dem
and reductions are estim

ated to grow
 to 4.4%

 of reference case dem
and by 2030, 

and decrease to 4.3%
 of reference case dem

and in 2050.  
•

C
ost im

pacts w
ere calculated, and applied to the m

anufacturing and services sectors w
ithin AD

AG
E.

M
odeled econom

ic im
pacts

•
Allow

ance prices are forecast to be slightly higher w
ithout energy efficiency provisions (‘scenario 3 – H

.R
. 2454 w

/o Energy 
Efficiency Provisions’ relative to ‘scenario 2 – H

.R
. 2454.’ )

–
~1.5%

 higher allow
ance prices estim

ated each year for 2015-2050
•

Fossil fuel prices are forecast to be slightly higher for 2015-2050 w
ithout energy efficiency provisions (scenario 3 relative to 

scenario 2).
–

C
oal and N

atural G
as ~1%

 higher
•

Electricity prices are forecast to be slightly (<1%
) higher for 2015-2050 w

ithout energy efficiency provisions (scenario 3 relative to 
scenario 2).

C
aveats on m

odeling of energy efficiency provisions
•

A significant energy dem
and price response is forecast by AD

AG
E.

This response is driven by a num
ber of factors including 

substitution aw
ay from

 energy consum
ption to other products/services, conservation behavior (e.g., turning off lights), as w

ell as 
increased investm

ents in energy efficiency. 
•

A portion of estim
ated energy dem

and reduction from
 energy efficiency provisions m

ay be a-priori incorporated into the baseline
responsiveness of dem

and to a price increase in AD
AG

E.  Further analyses are needed to quantify the extent to w
hich dem

and 
reduction m

ay be double-counted in this scenario.
•

W
hile the costs of the energy efficiency program

s are applied to
the m

anufacturing and services sectors of AD
AG

E, the cost of 
saved energy for energy efficiency program

s is not calculated by
the m

odel.

Scenario 2 & 3 

H
.R

. 2454 Energy Efficiency ProvisionsD
iscussion
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Energy Prices
H

.R
. 2454 Scenario C

om
parison (AD

AG
E)•

G
asoline and 

natural gas prices 
are inclusive of 
the allow

ance 
price.

•
The gasoline 
price is obtained 
by m

ultiplying the 
petroleum

 price 
index in AD

AG
E 

by the 2010 price 
of gasoline from

 
the AEO

 2009 
projection.

•
See Appendix 3 
for a discussion 
of the lim

itations 
and caveats 
associated w

ith 
the m

ethodology 
used for 
representing 
energy efficiency 
program

s.
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H
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H
ousehold Energy Expenditures

H
.R

. 2454 Scenario C
om

parison (AD
AG

E)

•
In 2020, electricity prices are unchanged in “scenario 2 – H

.R
. 2454”and increase by 13%

 in “scenario 6 – H
.R

. 2454 w
/o EE, O

BR
, or LD

C
 

Allocations”.  In 2030, electricity prices increase by 13%
 in “scenario 2 – H

.R
. 2454”and increase by 17%

 in “scenario 6 – H
.R

. 2454 w
/o EE, O

BR
, 

or LD
C

 Allocations”.
•

Actual household energy expenditures increase by a lesser am
ountdue to reduced dem

and for energy.  In 2020, the average household’s energy 
expenditures (excluding m

otor gasoline) decrease by 7%
 in scenario 2 – H

.R
. 2454”and increase by 8%

 in “scenario 6 – H
.R

. 2454 w
/o EE, O

BR
, or 

LD
C

 Allocations”. In 2030, the increase is 2%
 in scenario 2 – H

.R
. 2454”and  10%

 in “scenario 6 – H
.R

. 2454 w
/o EE, O

BR
, or LD

C
 Allocations”.

•
In AD

AG
E, energy expenditures represent approxim

ately 2%
 of total consum

ption in 2020, falling to 1%
 by 2050 in all scenarios. 

•
The energy expenditures presented here do not include any potential increase in capital or m

aintenance cost associated w
ith m

ore
energy efficient 

technologies. Average H
ousehold Energy Expenditures 
(excluding gasoline)
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Scn 5 - HR 2454 - Ref. Nuclear
Scn 6 - HR 2454 - w/o EE, O
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D
etailed Electricity Sector M

odeling w
ith IPM

M
otivation for U

sing the Integrated Planning M
odel (IPM

):

•
The C

G
E m

odels used for this analysis do not have detailed technology representations; they are better suited 
for capturing long-run equilibrium

 responses than near-term
 responses.

•
Since the electricity sector plays a key role in G

H
G

 m
itigation,EPA has em

ployed the Integrated Planning M
odel 

(IPM
) to project the near-term

 im
pact of H

.R. 2454 on the electricity sector.
Pow

er Sector M
odeling (IPM

 2009 A
R

R
A

 R
ef. C

ase):

•
This version of IPM

 builds on the versions used previously to analyze the W
axm

an-M
arkey discussion draft, S. 

280, S. 1766, and S. 2191.
•

This version of the m
odel incorporates key carbon-related options and assum

ptions, such as carbon capture and 
storage technology for new

 and existing coal plants, biom
ass co-firing options, and technology penetration 

constraints on new
 nuclear, renewable, and coal with C

CS capacity.
•

The m
odel has been updated to include assum

ptions from
 the revised Energy Inform

ation Adm
inistration's 

Annual Energy O
utlook 2009, taking into account the im

pacts of the Am
erican R

ecovery and Reinvestm
ent Act 

(AR
R

A) of 2009.  This update changes the reference case forecastfor renew
able energy considerably. 

M
odeling A

pproach:

For this analysis, IPM
 2009 AR

RA R
ef. C

ase incorporated tw
o sets

of data from
 the AD

AG
E m

odel:
–

C
O

2 allow
ance price projections*

–
Percent change in electricity dem

and*

Note: For m
ore detail on the assum

ptions used in EPA’s application of IPM
, please see m

ore detailed docum
entation forIPM

 at http://www.epa.gov/airm
arkets/progsregs/epa-ipm

/index.htm
l.

* Allowance prices for the core IPM
 scenario are taken from

 the ADAG
E core scenario (Scenario 2).
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Key M
odel U

pdates and M
ajor Pow

er 
Sector Provisions M

odeled in IPM

U
pdates to IPM

 2009 A
R

R
A

 R
ef. C

ase:

•
Electricity D

em
and G

row
th: C

alibrated to AEO
 2009 AR

RA update (issued in April).
•

C
ost of N

ew
 Pow

er Technologies: Consistent w
ith AEO

 2009 AR
R

A update.
•

B
iom

ass: Supply curves and non-electricity dem
and for biom

ass are calibrated to AEO
 2009 AR

R
A update.

•
C

ost of C
arbon: An increase to the capital charge rate for new

 coal plants (consistent w
ith AEO

 2009).
•

State R
PS and C

lim
ate Program

s: C
alibrated to AEO

 2009 w
ith finalized regulations like R

G
G

I.
•

C
C

S in B
aseline: R

eflecting updated financial incentives including AR
R

A, 2 G
W

 ofC
C

S capacity are projected for 2015 in the baseline.

M
ajor B

ill Provisions:

C
C

S D
em

onstration and Early D
eploym

ent (Title I, Subtitle B
, Sec. 114): D

esigned to “accelerate the com
m

ercial availability of carbon 
dioxide capture and storage technologies and m

ethods.”
•

A C
arbon Storage R

esearch C
orporation is created and adm

inisters
funds generated through fees on electricity production by fuel type.  The C

orporation, 
organized through EPR

I, will adm
inister and distribute roughly $1 billion in annual funding for 10 years from

 date of enactm
ent.

•
IPM

 im
plem

entation:  Assum
ed that this funding spurs 1 additional G

W
 of CC

S capacity by 2015 (beyond the baseline am
ount) and an

additional 4 G
W

 by 
2020.  These projects are “hard-wired”into IPM

 and are not a result of the m
odel’s econom

ic analysis.  The m
odel m

ay independently add C
C

S capacity 
after 2015 on an econom

ic basis, subject to an upper-bound capacity developm
ent constraint.  The funding am

ounts to about $2,000/kW
 for 5 G

W
 of C

C
S.

C
C

S B
onus (Title I, Subtitle B

, Sec. 115): D
esigned to provide additional econom

ic incentive for coal w
ith C

C
S through allocation of “bonus”

allowances.
•

A portion of allowances are reserved for incentivizing carbon capture and storage technology (starting at 1.75%
 of allowances and rising to 5%

 through 
2050).  The specific incentive is designed as a fixed m

onetary value for every ton of C
O

2 sequestered, rather than a certain num
ber of allowances.  The 

value is specified as up to $100/ton for the first 6 G
W

 and is unspecified (at no greater than $90/ton) for additional support until a m
axim

um
 of 72 G

W
 of C

C
S 

receives the bonus.  A stream
 of specified bonus allowances are m

ade into “current”allowances and m
ade available to qualifying projects dependent upon 

allowance prices and the total quantity allocated.  The bonus is
adm

inistered as a reverse auction.

•
IPM

 im
plem

entation:  Sim
ilar to past IPM

 applications, C
C

S projects receive a subsidy equal to the bonus am
ount.  The allowances

are distributed on a first-
com

e, first-serve basis and can be banked.  Analysis was perform
ed for a range of potential dollar-per-ton values after the initial $90/ton for the first 6 G

W
. In 

this analysis of H
.R

2454, $40/ton was used as the bonus am
ount for generation beyond the first 6 G

W
.

N
ote: See Appendix for m

ore detail on updates to IPM
.  For m

ore detail on the all of the assum
ptions used in EPA’s application of IPM

, please see m
ore detailed docum

entation forIPM
 at http://w

w
w.epa.gov/airm

arkets/progsregs/epa-
ipm

/index.htm
l.
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M
ajor Pow

er Sector Provisions of 
H

.R
. 2454 M

odeled in IPM

M
ajor B

ill Provisions (cont.):
C

om
bined Efficiency and R

enew
able Electricity Standard (Title I, Subtitle A

, Sec. 101): R
equires retail electricity providers to 

m
eet a m

inim
um

 share of sales w
ith electricity savings and qualifying renew

able generation by holding tradable credits.
•

N
om

inal targets begin at 6%
 in 2012 and rise to 20%

 by 2020.  U
p

to 1/4 of the target m
ay be m

et w
ith electricity savings 

(G
overnors m

ay petition to raise this am
ount to 2/5).  Q

ualifying renew
able resources include solar, w

ind, biom
ass, landfill gas, 

and geotherm
al.  Sales of generation from

 new
 nuclear, new

 C
C

S
†, and existing hydropow

er capacity are deducted from
 a retail 

provider’s total sales for assessing the C
ER

ES requirem
ent.  The bill allow

s sources to bank federal R
enew

able Electricity 
C

redits (R
EC

s) for 3 years follow
ing generation.  R

etailers selling less than 4 m
illion M

W
h a year are exem

pted from
 C

ER
ES.

•
IPM

 im
plem

entation:  R
eductions in electricity consum

ption are assum
ed to m

eet 1/4 of the standard’s targets, w
hich are 

reduced accordingly.*  Estim
ated sales from

 hydro generation, new
 C

C
S

†generation, and new
 nuclear generation (as projected 

by IPM
 in the m

ain H
.R

. 2454 policy case) are deducted from
 total sales to establish the qualifying sales levels for m

eeting 
C

ER
ES.  Banking is not explicitly m

odeled but is im
plicitly included because the m

odel runs roughly every 5 years.  The share of
sales from

 exem
pted retailers is assum

ed to rem
ain constant at about 23%

 (its 2007 level) and is rem
oved from

 C
ER

ES 
assessm

ent.
A

llow
ance A

llocation to Local D
istribution C

om
panies (Title III, Subtitle B

, Sec. 783): D
istributes allow

ances to electricity local 
distribution com

panies (LD
C

s) “for the benefit of retail ratepayers.”
•

LD
C

s collectively receive a declining share of allow
ances to 2030, beginning at about 39%

 in 2012 and ending w
ith about 6%

 in 
2029. ‡

H
alf of those allow

ances are disbursed to LD
C

s based on historic G
H

G
 em

issions.  The rem
aining allow

ances are 
disbursed based on an updating m

easure of an LD
C

’s population served (revised every 3 years).  LD
C

s are required to direct 
allow

ance value tow
ard “ratepayer benefit,”w

hich m
ay range from

 energy efficiency im
provem

ents to consum
errebates.  For 

the latter purpose, the bill encourages LD
C

s and their regulators to issue lum
p sum

 rebates.
•

IPM
 im

plem
entation: Allow

ance prices and electricity dem
and response are taken from

 the core AD
AG

E H
.R

. 2454 Scenario 
(#2), w

hich reflects the LD
C

s allocation as rebates based on electricity consum
ption. 

* Assum
ptions for energy efficiency are detailed earlier in this

presentation and are taken from
 the AD

AG
E m

odel.
†Sales of generation from

 C
C

S is only deducted from
 the C

ER
ES baseline equivalent to the percentage of carbon capture achieved, w

hich is assum
ed to be 90%

 in this analysis.
‡The bill directs EPA to reserve up to 10%

 of the electricity consum
er allocation for distribution to generators subject to long-term

 contracts and to m
erchant coal generators.  The rem

aining am
ount is estim

ated here for LD
C

s.
N

ote: See Appendix for m
ore detail on updates to IPM

.  For m
ore detail on the all of the assum

ptions used in EPA’s application of IPM
, please see m

ore detailed docum
entation forIPM

 at http://w
w

w.epa.gov/airm
arkets/progsregs/epa-ipm

/index.htm
l.
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* Allow
ance prices for the core IPM

 scenario are taken from
 the AD

AG
E core scenario (Scenario 2).  IPM

 2009 AR
R

A R
eference C

ase is generally consistent with AEO
 2009 

(AR
R

A update), although projections are not identical because IPM
 is a pow

er sector m
odel and has different treatm

ent of key assum
ptions and variables.  
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Electricity G
eneration M

ix (IPM
)

2005 data from
 EIA’s Electric Power Annual (for electric utilities, independent power producers, and C

HP electric power). IPM
 2009 AR

RA R
eference C

ase is generally consistent with AEO
 2009 (ARRA update), 

although projections are not identical because IPM
 is a power sector m

odel and has different treatm
ent of key assum

ptions and variables.  
*EIA. 2005 R

esidential Energy C
onsum

ption Survey. Table 3. http://www
.eia.doe.gov/em

eu/recs/recs2005/c&e/detailed_tables2005c&e.htm
l.
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•
The electricity dem

and forecast is low
er 

than past EPA analyses, reflecting 
econom

ic and policy-related 
adjustm

ents. 

•
D

ue to a large increase in renew
able 

energy largely driven by AR
R

A 
provisions, there is excess electricity 
generating capacity projected through 
2015 in the reference case and H

.R
. 

2454 scenario. 

•
This tends to drive generation aw

ay 
from

 existing natural gas. 

•
The difference in electricity generation 
betw

een the reference case and policy 
case due to energy efficiency and 
dem

and response is around 550 TW
h in 

2025.  This difference is equivalent to 
the am

ount of electricity used by over 
40 m

illion (50%
 of the total) single 

fam
ily hom

es in the U
S annually.*

•
There is greater renew

able generation 
in the H

.R
.2454 scenario even though 

less new
 renew

able generation is built 
because of greater reliance on bio-
m

ass co-firing at existing coal plants.
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N
ew

G
eneration C

apacity (IPM
)

N
ew

 G
eneration C

apacity, C
um

ulative 

N
ote: New capacity additions less that 1 G

W
 of capacity are not indicated. IPM

 2009 AR
RA R

eference C
ase is generally consistent with AEO

 2009 (AR
RA update), although projections are not 

identical because IPM
 is a power sector m

odel and has different treatm
ent of key assum

ptions and variables.  IPM
 projects less new nuclear and slightly less new renewable capacity com

pared to 
AEO

 2009 AR
RA.  * See appendix for m

ore detail on EPA’s technology penetration lim
its applied in IPM

.

•
A m

ajor change to the IPM
 2009 AR

R
A reference case is the 

am
ount of new

 renew
ables expected to be built in the short-term

 
in response to additional AR

R
A incentives.  O

verall electricity 
dem

and is also lower, necessitating fewer new
 power plants than 

past EPA m
odeling w

ith IPM
.

•
U

nder H
.R

. 2454, electricity dem
and is reduced significantly and

allowance prices are not high enough to drive a significant am
ount 

of additional low
-or zero-carbon energy (including nuclear, 

renew
ables, and C

C
S) in the shorter-term

, excluding the 
technologies w

ith specific financial incentives (e.g., C
C

S).
•

H
.R

. 2454 contains early deploym
ent funding and a bonus 

allow
ance provision for C

O
2 em

issions that are captured and 
sequestered, resulting in som

e penetration of new
coal capacity 

w
ith C

C
S technology.

•
The policy results in a total of 14 G

W
 of additional new

 
capacity w

ith C
C

S by 2025.  O
f that am

ount, 5 G
W

 is forced 
in IPM

 beyond the reference case by 2020 to reflect early 
deploym

ent funding.  The other 9 G
W

 becom
es econom

ic 
due to the bonus allowance allocation (see later slide).

•
C

C
S retrofits to the existing coal fleet are also econom

ic, 
facilitated by the bonus (retrofits to existing facilities are not 
reflected in the graphic).

•
There are about 9 G

W
 in 2025 of post-retrofit capacity, 

w
hich m

eets IPM
’s C

C
S retrofit penetration lim

it (w
hile 

the lim
it on new

 C
C

S capacity penetration is not 
reached).*

•
The am

ount of new
 nuclear capacity is w

ell below
 the penetration

lim
it throughout the entire m

odeling period.
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C
oal Production for Electricity G

eneration & 
R

etirem
ents of Existing C

apacity (IPM
)

N
ote: R

egional coal production data includes coal production forpow
er generation only.  H

istorical data is from
 EIA’s AEO

 2008.  C
oal production (in term

s of tons) does not correlate to generation perfectly because different grades of 
coal have greater heat content (e.g. bitum

inous coal has greaterheat content than sub-bitum
inous coal).  In addition, coal production data shown here does not include coal im

ports, which increase over tim
e in IPM

. IPM
 2009 AR

R
A 

R
eference C

ase is generally consistent w
ith AEO

 2009 (AR
R

A update), although projections are not identical because IPM
 is a power sector m

odel and has different treatm
ent of key assum

ptions and variables.  

C
oal Production for Electricity G

eneration
R

etirem
ents of Existing C

apacity (C
um

ulative)

•
R

oughly 22 G
W

 of additional existing coal capacity and 70 G
W

 of additional oil/gas capacity is projected to retire under H
.R

. 2454.
The low

er allow
ance prices and higher costs to build new

 technology m
ake existing coal cost-com

petitive in the shorter-term
.

•
In reality, uneconom

ic units m
ay be “m

othballed,”retired, or kept running to ensure generation reliability.  The
m

odel is unable to 
distinguish am

ong these potential outcom
es.  M

ost of these are m
arginal units w

ith low
 capacity factors.

•
M

ost uneconom
ic units are part of larger plants that are expected to continue generating.  C

urrently, there is roughly 120 G
W

 of
oil/gas steam

 capacity and 320 G
W

 of coal capacity.
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R
enew

able C
apacity A

dditions (C
um

ulative)
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H.R. 2454 w/ RES

Effects of the C
om

bined Efficiency and 
R

enew
able Electricity Standard (C

ER
ES)

•
The core case for H

.R
. 2454 illustrates how the bill’s provisions for increased energy efficiency reduce the need fornew capacity additions (including renewables), 

even as renewable generation rises.  The R
ES portion of C

ER
ES is

shown here to increase deploym
ent of renewable capacity, and itresults in a m

ore substantial 
increase in renewable generation than the cap-and-trade system

 yields on its own.
–

The RES also reduces average natural gas prices, gas consum
ption, and wholesale electricity prices by about 1-2%

 throughout the m
odel’s tim

e horizon.  Initial analysis indicates that retail electricity 
prices rise slightly relative to the core H

.R
. 2454 scenario in later years.  The im

pact on a household’s electricity bill, however, would be offset to the extent that efficiency gains would reduce overall 
power consum

ption.
–

The share of renewable electricity (as defined by the R
ES) in the IPM

 reference scenario is roughly 7%
 of generation in 2020 and

2025.  In Scenario 2 (H
.R

. 2454), the renewable generation share 
increases to 8%

 in 2020 and 9%
 in 2025.  And in Scenario 2 with the RES, renewable generation is 9%

 in 2020 and 10%
 in 2025.

•
The power sector is projected to reach the bill’s R

ES targets through 2015 in the reference case (with 25%
 from

 electricity savings assum
ed).

•
H.R. 2454 includes an alternative com

pliance paym
ent (ACP) of $25 per M

W
h.  This analysis projects that the federal Renewable Electricity C

redit (R
EC

) price 
reaches that level in 2020 but falls back to about $11 per M

W
h in 2025.

–
U

se of the ACP in 2020 is very lim
ited (accounting for only 2%

 of total C
ERES com

pliance).
–

H
.R

. 2454 also allows States to petition for the right to m
eet up to 40%

 of the CERES with electricity savings.  Additional use of efficiency to m
eet the standards would lower federal Renewable 

Electricity C
redit (R

EC
) prices, potentially reducing use of the

ACP.
–

This analysis does not take into account the effect of ACP paym
ents, which H.R

. 2454 reserves for States to increase the deploym
ent of renewables or increase electricity savings.

•
By increasing the share of renewable generation, the R

ES would likely lower power sector G
H

G
 em

issions and could lower the econom
y-wide allowance price, 

although this effect was not m
odeled in the analysis.  To the degree that the RES requires generation or capacity deploym

ent  that is not m
ost cost effective 

otherwise, total system
 costs increase.  RES would not im

pact the achievem
ent of the em

ission caps under H
.R. 2454.

Q
ualifying R

ES G
eneration
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N
ote: IPM

 2009 AR
R

A R
eference C

ase is generally consistent w
ith AEO

 2009 (AR
R

A update), although projections are not identical because IPM
 is a power sector m

odel and has different treatm
ent of key assum

ptions and variables. 
For m

ore detail on natural gas im
pacts of the R

ES, see slide 93 of the Appendix.
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Effects of Allocating Allow
ances to 

Electricity Local D
istribution C

om
panies

•
U

nder lum
p sum

 rebate allocation, consum
ers pay higher electricity rates but receive 

paym
ents irrespective of their consum

ption; therefore, the paym
ents do not dam

pen the price 
incentive for m

ore efficient use of electricity.

•
W

here allow
ance value is rebated to consum

ers on the basis of quantity consum
ed, electricity 

prices w
ill be low

er and thus consum
ption w

ill be higher than w
ould have occurred otherw

ise.
H

igher consum
ption yields higher G

H
G

 em
issions from

 the pow
er sector, w

hich m
eans other 

reductions w
ill be needed that could lead to higher econom

y-w
ide allow

ance prices.  EPA is 
doing additional analysis to exam

ine the extent to w
hich LD

C
 allocation value im

pacts pow
er 

prices, em
issions, allow

ance prices, and developm
ents in pow

er sector generation and 
capacity.

•
N

ote that any evaluation of the im
pact on consum

ers m
ust exam

ine
electricity prices and total 

electric pow
er consum

ption (e.g., m
onthly bills) together w

ith other costs (e.g., efficiency 
investm

ents) to get the full picture.
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O
ffsets U

sage & Lim
its
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Factors Influencing D
om

estic O
ffset Supply

•
The analysis of dom

estic forest and agriculture offsets is based on the FA
SO

M
 m

arginal abatem
ent cost curves 

used in the A
pril 20

thanalysis of the W
axm

an-M
arkey D

iscussion D
raft.

•
The m

odeling of dom
estic offsets evaluates changes in greenhouse gases against a projected baseline.  If 

offsets are evaluated against historic or current baselines, the overall volum
e of offsets w

ould increase.  

•
The sources of dom

estic offsets m
odeled here represent sources that have significant supply in the FA

SO
M

 
m

odel at the relevant allow
ance prices. The exclusion of other sources in the m

odeling results does not im
ply 

that those sources w
ould not be eligible to receive offsets credits.

•
The FA

SO
M

 m
odeling did not account for several categories of potential agricultural G

H
G

 reductions, including:

•
Im

provem
ents in organic soil m

anagem
ent;

•
A

dvances in feed m
anagem

ent of rum
inants;

•
C

hanges in the  tim
ing, form

, and m
ethod of fertilizer application; and

•
A

lternative m
anure m

anagem
ent system

s – other than anaerobic digesters

•
B

ecause of how
 it is handled in the m

odel, agricultural soil sequestration does not show
 significant supply.  

H
ow

ever, detailed FA
SO

M
 output indicates a 50%

 increase in the percent of cropland using  conservation-tillage 
and no-till by 2020 in response to a $15/ton C

O
2 incentive paym

ent.  B
ecause overall land area in crops declines 

due to afforestation, the m
odeling indicates a net decrease in total agricultural soil carbon storage as carbon is 

transferred from
 the agricultural soils pool to the afforestation carbon pool.

•
W

ithin the m
odel, reductions in fertilizer use result in declines in yields.  To the extent fertilizer application can 

be im
proved w

ithout yield penalties, the potential for this category of em
issions reductions w

ill be higher.

•
EPA

 is w
orking w

ith U
SD

A
 to review

 the analysis of the forestry and agricultural sectors.
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Increased U
se of N

o-Till U
nder Increasing C

arbon Prices 

FASO
M
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•
The above graphic represents the share of cropland under different tillage practices in one of the FASO

M
 runs that 

contribute to the m
arginal abatem

ent cost curves used for representing dom
estic offsets abatem

ent potential.  The specific 
run is based on an initial allowance price of $15/tC

O
2 e rising at five percent.

•
Because of how

 it is handled in the m
odel, agricultural soil sequestration does not show

 significant supply.  H
ow

ever, 
detailed FASO

M
 output indicates a 50%

 increase in the percent ofcropland using  conservation-tillage and no-till by 2020 in 
response to a $15/ton C

O
2 incentive paym

ent.  Because overall land area in crops declines
due to afforestation, the 

m
odeling indicates a net decrease in total agricultural soil carbon storage as carbon is transferred from

 the agricultural soils
pool to the afforestation carbon pool.
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D
om

estic O
ffsets U

sage
H

.R
. 2454 Scenario C

om
parison (IG

EM
)

•
The annual lim

it on the usage of dom
estic offsets 

is non-binding.
•

H
.R

. 2454 Sec 722 (d) (1) (A) allow
s covered entities 

to collectively use offset credits to dem
onstrate 

com
pliance for up to a m

axim
um

 of 2 billion tons of 
G

H
G

 em
issions annually.

•
This section also attem

pts to share the 2 billion tons of 
offsets allow

ed pro rata am
ong covered entities.  

H
owever, the form

ula specified for pro rata sharing 
am

ong covered entities does not result in 2 billion tons 
of offsets in total.

•
H

.R
. 2454 Sec 722 (d) (1) (C

) m
odifies the pro rata 

sharing to allow
 m

ore international offsets if few
er than 

0.9 G
tC

O
2e are expected to be used.

•
See appendix 2 for a detailed discussion of the offsets 
provisions in H

.R
. 2454.

•
In our analysis, w

e assum
e that landfill and coal 

m
ine C

H
4 are covered under new

 source 
perform

ance standards (N
SPS) and are thus not 

available for offsets.
•

EPA’s previous analysis of the W
axm

an-M
arkey 

discussion draft showed that allow
ing landfill and coal 

m
ine m

ethane as offset projects instead of covering 
them

 under N
SPS w

ould increase cum
ulative dom

estic 
offsets usage by 45%

.
•

R
estricting the use of international offsets, as in 

“scenario 7 – H
.R

. 2454 N
o Int’l O

ffsets”has a 
large im

pact on allow
ance prices (89%

 increase 
relative to ‘scenario 2 – H

.R
. 2454’).
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International O
ffsets U

sage Sensitivities
H

.R
. 2454 Scenario C

om
parison (AD

AG
E)

•
Since the annual lim

it on the usage of international offsets is non-binding in m
ost scenarios, sensitivities that w

ould be 
expected to im

pact allow
ance prices, instead im

pact the usage ofinternational offsets (and thus the am
ount of abatem

ent 
w

ithin covered sectors).
•

For exam
ple, in EPA’s analysis of the W

axm
an-M

arkey discussion draft (W
M

-draft), the sensitivity case adding in the 
energy efficiency program

s resulted in a 9%
 decrease in allowance prices.  In this analysis of H

.R
. 2454, the sensitivity 

case rem
oving the energy efficiency program

s only increases allow
ance prices by 2%

.  The difference is that in the W
M

-
draft analysis the cum

ulative U
.S. covered em

issions were the sam
e in the tw

o scenarios; w
hereas, in the H

.R
. 2454 

analysis, rem
oving the energy efficiency program

s increases the m
arginal cost of abatem

ent, but instead of allow
ance 

prices increasing to achieve the sam
e level of abatem

ent, the usage of international offsets increases and the am
ount of 

abatem
ent decreases so cum

ulative U
.S. covered em

issions increase. 15%
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International O
ffsets U

sage
H

.R
. 2454 Scenario C

om
parison (AD

AG
E)
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H
.R

. 2454 O
ffsets Provisions

Sec. 722 (d) (1)

•
H

.R
. 2454 Sec 722 (d) (1) (A) allow

s covered entities to collectively use offset credits to dem
onstrate com

pliance for up to a 
m

axim
um

 of 2 billion tons of G
HG

 em
issions annually.

•
This section also attem

pts to share the 2 billion tons of offsets allow
ed pro rata am

ong covered entities.  H
ow

ever, the 
form

ula specified for pro rata sharing am
ong covered entities does not result in 2 billion tons of offsets in total.

–
C

overed entities are allow
ed to satisfy a specified percentage of the num

ber of allow
ances required to be held for com

pliance w
ith

offsets credits.  
–

H
.R

. 2454 Sec 722 (d) (1) (B) show
s that for each year, the specified percentage is calculated by dividing tw

o billion by the sum
 of  

tw
o billion and the annual tonnage lim

it for that year.  For exam
ple, in 2012, w

hen the cap level is 4.627 G
tC

O
2e, the percentage 

w
ould be 30.20%

; and in 2050, w
hen the cap level is 1.035 G

tC
O

2e
the percentage w

ould be 65.90%
.

–
The num

ber of allow
ances required to be held for com

pliance is equal to the am
ount of covered em

issions, so for any given firm
 

the am
ount of offsets they are allow

ed to use is equal to the product of their covered em
issions and the percentage specified 

above.
–

The total am
ount of offsets allow

ed is equal to the product of the total am
ount of covered em

issions and the specified percentage.  
In order for this to be equal to the 2 billion ton lim

it on offsets specified above, total covered G
H

G
 em

issions w
ould have to be 

equal to the cap level plus 2 billion tons.  There are several reasons w
hy this is unlikely to be the case.

•
First, even if covered em

issions rem
ain at reference levels, in the early years of the policy they w

ill not be 2 billion tons over
the cap level.  

•
Second, if firm

s bank allow
ances, their covered G

H
G

 em
issions w

ill be reduced, w
hich w

ill reduce the am
ount of offsets they 

are allow
ed to use.  

•
Third, in the later years w

hen firm
s are draw

ing dow
n their bank

of allow
ances, it is possible for covered G

H
G

 em
issions to be 

m
ore than 2 billion tons above the cap, w

hich m
eans that the pro

rata sharing form
ula can be in conflict w

ith the overall 2 
G

tC
O

2e lim
it on offsets usage.  H

ow
ever, if the dom

estic lim
it is non-binding, then the pro-rata sharing w

ould allow
 for the 

international lim
it to exceed 1 G

tC
O

2e, so long as the sum
 of dom

estic and international offsets w
ere still below

 2 G
tC

O
2e.

•
H

.R
. 2454 Sec 722 (d) (1) (C

) m
odifies the pro rata sharing to allow

 m
ore international offsets if few

er than 0.9 G
tC

O
2e are 

expected to be used.
–

In years w
hen this provision triggers, an additional am

ount of international offsets are allow
ed equal to the lesser of: 1 G

tC
O

2e less 
the actual am

ount of dom
estic offsets used; or 0.5 G

tC
O

2e.  
–

This has the potential in later years to allow
 m

ore than 2 G
tC

O
2e of offsets into the system

, so our interpretation is that the actual 
am

ount of extra international offsets allow
ed w

ould be equal to the lesser of the am
ount calculated above, or 2 G

tC
O

2e less the
sum

 of the international offsets lim
it and the actual usage of dom

estic offsets. 
–

Because the pro-rata sharing lim
its dom

estic offsets in the early years to w
ell below

 0.9 G
tC

O
2e, this provision w

ill autom
atically 

trigger, even if the actual lim
it on dom

estic offsets w
ere binding.
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D
om

estic & International O
ffsets U

sage & Lim
its

Scenario 2 –
H

.R
. 2454 (IG

EM
)

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

2,0002010
2020

2030
2040

2050

MtCO2e
1/2 Total O

ffsets Lim
it

Int'l O
ffsets Adjusted Lim

it
D

om
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ffsets Actual Usage
Int'l O

ffsets Actual Usage
Total O

ffsets Usage

•
“1/2 Total O

ffsets Lim
it”represents the lim

its on 
dom

estic and international offsets based on H
.R

. 
2454 Sec. 722 (d) (1) (A) & (B)

•
“Int’l O

ffsets Adjusted Lim
it”represents the lim

it 
on international offsets after adding in the extra 
international offsets allowed under H

.R
. 2454 

Sec. 722 (d) (1) (C
) when the usage of dom

estic 
offsets is below

 1,000 M
tC

O
2 e.

•
Actual usage of both dom

estic and international 
offsets are each below their respective lim

its, and 
the total use of offsets is below

 2,000 M
tC

O
2 e in 

all years.
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International O
ffsets Sensitivities

Side Scenarios (IG
EM

)

B
ecause of the im

portance of international offsets, several side scenarios are included here 
to further explore the relationship betw

een the availability of international offsets and the 
price of dom

estic allow
ances.  A

 reduced form
 version of the IG

EM
 m

odel w
as used for 

these side scenarios.

Scenario 2 – H
.R

. 2454
•O

ne of the m
ain scenarios.

Scenario 7 – H
.R

. 2454 w
ith N

o International O
ffsets

•O
ne of the m

ain scenarios.
Scenario 7a – H

.R
. 2454 w

ith D
elayed International O

ffsets
•Side scenario.
•N

o international offsets are allow
ed in the first 10 years.

Scenario 7b – H
.R

. 2454 w
ith N

o Extra International O
ffsets

•Side scenario
•N

o extra international offsets from
 H

.R
. 2454 Sec 722 (d) (1) (C

) w
hen dom

estic offset usage is 
below

 900 M
tC

O
2 e.

Scenario 7c – H
.R

. 2454 w
ith D

elayed International O
ffsets &

 N
o Extra International O

ffsets
•Side scenario
•N

o international offsets are allow
ed in the first 10 years.

•N
o extra international offsets from

 H
.R

. 2454 Sec 722 (d) (1) (C
) w

hen dom
estic offset usage is 

below
 900 M

tC
O

2 e.
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International O
ffsets Sensitivities

Allow
ance Prices & C

um
ulative International O

ffsets (IG
EM

)

M
arginal C

ost of G
H

G
 Abatem

ent Sensitivities
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G
lobal R

esults: 
Trade Im

pacts and
O

utput-Based R
ebate Provisions
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Sum
m

ary of Trade Im
pacts and

O
utput-Based R

ebate Provisions 
(AD

AG
E)

•The output-based rebate provision specified in 
Title IV of H

.R
 2454 is sim

ilar to H
.R

. 7146 (Inslee  
-D

oyle). 
–Applies to energy-or G

H
G

-intensive industries 
that are also trade-intensive.

–R
ebates on average 100 percent of the direct 

and indirect cost of allow
ances, based on an 

individual firm
’s output and the average G

H
G

 
and energy intensity for the industry.

–G
radually phases out betw

een 2025 and 2035 , 
or w

hen other countries take com
parable 

action on clim
ate change.

•W
ithout output-based rebate provision, energy 

intensive m
anufacturing output decreases by 

0.3%
 in 2015 and by 0.7%

 in 2020.  W
ith the 

output-based rebates, energy intensive 
m

anufacturing output increases
by 0.04%

 in 2015 
and only falls by 0.3%

 in 2020.
•The output-based rebate provisions have little 

im
pact on allow

ance prices, and thus, in later 
years after the rebates are phased out, the energ y 
intensive m

anufacturing sector output losses are 
sim

ilar in the tw
o scenarios.

•M
ore detailed results are presented in Appendix 5.

U
.S. Energy Intensive 

M
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•
Im

ports of energy intensive m
anufacturing goods from

 developing countries increase in 
2015 and 2020, then decrease in 2025 and after as the developing

countries are 
assum

ed to adopt clim
ate policies.

•
In 2015 and 2020, the output-based rebate provisions decrease im

ports from
 both 

developed and developing countries.
•

M
ore detailed results are presented in Appendix 5.

Sum
m

ary of Trade Im
pacts and

O
utput-Based R

ebate Provisions
(AD

AG
E)Energy Intensive M

anufacturing S
ector 

Im
ports from

 Developing Countires

-4.0%

-3.0%

-2.0%

-1.0%

0.0%

1.0%

2.0%

3.0%

2015
2020

2025
2030

2040
2050

Percentage Change from Reference

Scn 2 - HR
 2454

Scn 4 - HR
 2454 - w/o O

utput-Based R
ebates

Energy Intensive M
anufacturing S

ector 
Im

ports from
 D

eveloped (less R
ussia) Countries

-4.0%

-3.0%

-2.0%

-1.0%

0.0%

1.0%

2.0%

3.0%

2015
2020

2025
2030

2040
2050

Percentage Change from Reference

E
X

H
IB

IT 37



44
EPA Analysis of H

.R
. 2454

Literature R
eview

E
X

H
IB

IT 37



45
EPA Analysis of H

.R
. 2454

C
om

paring C
osts of Three Possible U

.S. 
Em

issions Targets through 2050

•
287 bm

t CO
2 -e: AD

AG
E, IG

EM
 and EPPA predict a sim

ilar rise in allow
ance prices. The cost of allow

ances rises from
 

approxim
ately $4-$6 per ton in 2020 to $20-$25 in 2050, however M

iniC
AM

 predicts only a sm
all increase in allow

ance 
prices ($1 to $5), w

hile N
EEM

 predicts allow
ance prices w

ill rise from
 $20 in 2020 to nearly $90 in 2050.

•
203 bm

t CO
2 -e: All m

odels predict sim
ilar allow

ances prices in 2020 ($25-$70 per ton), but predict different growth rates 
resulting in a relatively w

ide range of allow
ance prices ($90 to

$180; N
EEM

 over $300) in 2050 .
•

167 bm
t CO

2 -e: All m
odels predict relatively sim

ilar allow
ances prices in 2020 ($55-$115 per ton), but predict different 

grow
th rates resulting in a relatively w

ide range of allowance prices ($230 to $485) in 2050
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To put the EPA m
odels (AD

AG
E and IG

EM
) in context, w

e com
pare the results of EM

F’s analysis of three em
ission goals 

that span a w
ide range of possible U

.S. 2050 targets. C
aps are based on CO

2 -equivalents (C
O

2 -e), covering all Kyoto 
gases.  These scenarios w

ere not intended to represent any specific bill, and no dom
estic or international offsets are 

allow
ed.  Dom

estic em
issions (excluding offsets) under H

.R
. 2454

w
ould fall betw

een the 203 and 287 G
tC

O
2 e cases.
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C
om

paring C
osts of Three Possible U

.S. 
Em

issions Targets through 2050 

•
287 bm

t C
O

2 -e: Annual consum
ption losses rem

ain below
 1%

 for all m
odels through 2050.

•
203 bm

t C
O

2 -e: Annual consum
ption losses are all 1.4%

 or below
 in 2020 and rise to betw

een 
2.25%

 to 2.8%
 in 2050.

•
167 bm

t C
O

2 -e: Annual consum
ption losses are betw

een 1%
 and 2.6%

 in 2020 and
rise to 

betw
een 3.5%

 to 4.75%
 in 2050. -2.0%
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C
om

paring C
osts of Three Possible U

.S. 
Em

issions Targets through 2050

* A
EO

 2008 Early release w
as used by the EPA

 m
odels for EM

F-22.  The baseline in EPA’s H
.R

. 2454 analysis is A
EO

 2009 (M
arch release).

C
om

m
on m

essages from
 the m

odels
•The m

ajority of the cost-effective reductions com
e from

 the electricity sector.
•G

reater expansion in nuclear pow
er reduces the costs

•C
C

S is an im
portant enabling technology

•D
ifferent M

odels, D
ifferent B

aselines and A
ssum

ptions
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case)

C
C

S Assum
ptions

Available in 2020
Available in 2020

Available in 2015 
but w

ith capacity 
lim

its

Available in 2020; 
allow

ed to triple 
each decade

Available in 2020

E
X

H
IB

IT 37



48
EPA Analysis of H

.R
. 2454

C
om

paring C
osts of Three Possible U

.S. 
Em

issions Targets through 2050
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M
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2020-All m
odels, except M

ER
G

E, require abatem
ent of less than 1 G

tC
O

2 -e to reach 287 bm
t –

M
AC

s range from
 $1-$6, except for N

EEM
, w

hich 
reaches $20

-All m
odels require abatem

ent betw
een 0.8-2.25 G

tC
O

2-e to reach the 203 bm
t –

M
ACs range from

 $25-$70
-All m

odels, except M
ER

G
E and M

iniC
AM

, require abatem
ent betw

een
1.55-2.8 G

tC
O

2-e to reach 167 bm
t –

M
AC

s range from
 $55-$113

2050-All m
odels, except M

ER
G

E, require abatem
ent betw

een 0.6-3.75 G
tC

O
2-e to reach 287 bm

t –
M

AC
s range from

 $5-$25, except N
EEM

 w
hich

reaches $90
-All m

odels require abatem
ent betw

een 4.8-6.5 G
tC

O
2-e to reach 203 bm

t –
M

AC
s range from

 $90-$180, except N
EEM

, w
hich reaches $300

-All m
odels require 6-8 G

tC
O

2-e to reach 167 bm
t –

M
AC

s range from
 $230-$485.

$
0

$
50

$
100

$
150

$
200

$
250

$
300

$
350

$
400

$
450

$
500

0.0
2.0

4.0
6.0

8.0

G
tC

O
2 -e

$/tCO2 E
X

H
IB

IT 37



49
EPA Analysis of H

.R
. 2454

H
ousehold D

istributional Issues

•
There is relatively little analysis in the econom

ics literature on how benefits from
 a dom

estic G
H

G
 or carbon cap-

and-trade policy are distributed across U
.S. households. There are m

ore analyses of the distribution of the costs 
associated w

ith a cap-and-trade policy. 
–

These studies’findings are briefly sum
m

arized here (Fullerton, forthcom
ing; Parry 2004; D

inan and Lim
 R

ogers 2002; R
ose and 

O
ladosu 2002).

•
A cap-and-trade policy increases the price of energy-intensive goods. The m

ajority of this price increase is 
ultim

ately passed onto consum
ers.

•
Before accounting for the w

ay in w
hich allowances are allocated or revenues are redistributed, low

er incom
e 

households are disproportionally affected by a G
H

G
 cap-and-trade policy because they spend a higher fraction of 

their incom
es on energy-intensive goods.

•
The w

ay in w
hich allowances are allocated (auctioned or given away) and how

 any revenues collected are utilized 
affects the distribution of costs across households.

•
Freely distributed allow

ances to firm
s tends to be very regressive.

–
H

igher incom
e households m

ay actually gain at the expense of low
er incom

e households under this policy. This is because the 
asset value of the allowances flow

 to households in the form
 of increased stock values or capital gains, which are concentrated in 

higher-incom
e households. 

–
The governm

ent w
ould collect som

e additional revenue via a tax on profits; the stringency of the profit tax and the use of this
revenue m

ay have distributional effects. For instance, lum
p sum

 distribution of revenues m
akes the policy look less regressive than

low
ering of payroll or corporate taxes.

•
If allowances are auctioned, revenues can be used to influence the regressivity of the policy.

–
R

evenues can be redistributed in the form
 of lower payroll or corporate taxes.  These options tend to look less regressive when

paired w
ith auctioned allow

ances then w
hen com

bined w
ith free allocation but m

ore regressive than equal lum
p-sum

 rebates to 
households.

–
Auctioned allow

ances w
ith lum

p-sum
 distribution of revenues to households is the least regressive cap-and-trade policy analyzed

and has been show
n to be progressive in som

e cases.
•

R
eturning the allow

ance value to consum
ers of electricity via local distribution com

panies in a non-lum
p sum

 
fashion prevents electricity prices from

 rising but m
akes the cap-and-trade policy m

ore costly overall. 
–

This form
 of redistribution m

akes the cap-and-trade m
ore costly since greater em

ission reductions have to be achieved by other 
sectors of the econom

y. 
–

R
esulting changes in prices of other energy-intensive goods also influence the overall distributional im

pacts of the policy.
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H
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istributional Issues

•
As w

ay of illustration, M
etcalf (2007) exam

ines the distributional im
plications of a $15/ton C

O
2 tax.

–
This is equivalent to a cap-and-trade policy w

ith full auctioning.
–

This price is roughly equivalent to w
hat is predicted to occur in this EPA analysis under W

axm
an-M

arkey in 2015.

•
M

etcalf’s m
ain case redistributes the revenue via an earned incom

e tax credit
–

The tax credit is equal to total (em
ployer and em

ployee) payrolltaxes paid in the current year, up to a m
axim

um
 of $560.

–
This is equivalent to exem

pting the first $3,660 of w
ages per covered w

orker.

•
Before the tax credit, the policy is regressive.  After accounting for the tax credit, the policy is progressive.

•
M

etcalf also illustrates how
 the distributional im

pacts m
ay change if the revenue is redistributed in others ways.  

–
Including social security low

ers the m
axim

um
 tax credit available to $420 and m

akes the policy m
ore progressive.  A per capita 

lum
p sum

 rebate of $274 further increases progressivity relative
to an earned incom

e tax credit.

Incom
e group 

(decile)
Net ($)

N
et (%

)
N

et ($)
N

et (%
)

Net ($)
N

et (%
)

Net ($)
N

et (%
)

1 (low
est)

-$276
-3.4

-$68
-0.7

$112
1.4

$166
2.1

2
-$404

-3.1
-$120

-1
$125

1.0
$128

1.0
3

-$485
-2.4

-$57
-0.2

$114
0.6

$120
0.6

4
-$551

-2
$6

0.1
$70

0.3
$103

0.4
5

-$642
-1.8

$26
0.1

$54
0.1

$108
0.3

6
-$691

-1.5
$115

0.3
$66

0.1
$26

0.1
7

-$781
-1.4

$135
0.2

$35
0.1

-$32
-0.1

8
-$883

-1.2
$99

0.2
-$61

-0.1
-$52

-0.1
9

-$965
-1.1

$70
0

-$95
-0.1

-$171
-0.2

10 (highest)
-$1,224

-0.8
-$130

0
-$332

-0.2
-$355

-0.2

Earned Incom
e

$15/ton Tax
Earned Incom

e and 
Social Security

Lum
p Sum

* M
etcalf uses 2003 C

onsum
er Expenditure Survey data and assum

es
payroll tax rules from

 2005.
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•
R

ecent, but still unpublished, studies have explored regional differences in the 
distributional effects of m

any allow
ance allocation and revenue distribution options for 

a carbon cap-and-trade policy (Burtraw
 et al. 2009, H

assett et al. 2007). 
–

R
egional differences result from

 differences in pre-existing policies, consum
ption levels, 

pricing of electricity, and the inputs used to produce energy goods (e.g. coal, natural gas).
–

For instance, a cap-and-(taxable) dividend policy that results in a $20.87/m
etric ton C

O
2

price is estim
ated to result in an average w

elfare gain of 3.6%
 for the 20%

 poorest 
households.  H

owever, regionally, this varies from
 1.9%

 to 5.4%
.

•
M

ost of these studies use annual household expenditures as a proxy for incom
e. 

W
hen a w

ealth m
easure is used instead, the distributional difference betw

een low
 

and high incom
e households is less pronounced (D

inan and Lim
 R

ogers 2002; C
BO

 
2003).

–
H

ow
ever, low

er incom
e households are still disproportionately im

pacted relative to higher 
incom

e households.
•

These analyses do not consider how
 expenditure patterns and dem

and for energy 
goods m

ay change over tim
e as a result of the policy. Furtherm

ore, they do not 
alw

ays consider the effect of the policy on the prices of non-energy goods.

•
Providing lum

p-sum
 com

pensation to households –
or other econom

ic entities –
has 

an opportunity cost in the form
 of foregone efficiency gains.

–
The governm

ent cannot use the revenue to reduce other distortions in the econom
y, w

hich 
w

ould reduce the overall cost of the cap-and-trade policy (Fullerton forthcom
ing; C

BO
 2003).
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