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1. EIA, NEMS model

2. EPA, ADAGE and IGEM models

3. Clean Air Task Force, NEMS model

4. American Council for Capital Formation and the
National Association of Manufacturers, NEMS
model

5. MIT, EPPA model

6. CRA International, MRN and NEEM models
2
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Substitution
PossitJilities

The greater the
substitution options are
for moving from fossil fuel
combustion, the lower the
cost of reducing GHG
emissions.

Base case
The greater the base
case emission
projections, the
greater the required
reductions to meet a
specific emissions
target.

f=le)(itJilit1r
(emissions

trading)
The greater the
flexibility of the
climate policy, the
lower the cost of
reducing GHG
emissions.

Technological Change
The more rapid the rate and processes
of technological change related to
climate policy, the lower the cost of
reducing GHG emissions.

GHG Policy
Benefits

The broader the
characterization of
aggregate benefits
including market and
non-market benefits,
the lower the cost of
reducing GHG
emissions.
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Analysis Base Case Forecast

EPA AEO 2006

CATF AEO 2007

MIT AEO 2007

ACCFj AEO 2007 (with 2008 economic growth

NAM forecast)

EIA AEO 2008

CRA AEO 2008 (early release)
4
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Analysis Offsets Banking
EPA 15% domestic Yes

15% international

CATF 15% domestic Yes
15% international

MIT 15% domestic Yes
No international

ACCF/NAM 14% (high cost) No
17% (low cost)

EIA 15% domestic Yes
15% international

CRA 15% domestic Yes/No
No international

6
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Analysis

EPA

CATF

MIT

ACCF/NAM

EIA

CRA

Differences

No EISA or LCFS (but did use high
tech. case to approximate EISA)

CAFE and Energy Efficiency
Provisions (approximated with AEO
best available technology case)

Separate HFC cap. No energy
efficiency provisions

Limited offsets and no banking (and
high oil case)

EISA and Energy Efficiency
Provisions (building codes, etc. LSE
allocation)

RFS, CAFE and LCFS 8
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• EIA very optimistic about nuclear
deployment (266% growth from 2005 to
2030).

• MIT very optimistic about CCS deployment
by 2030.

• ACCFjNAM, CRA and EIA more pessimistic
about CCS deployment.

9

Electronic Filing - Received, Clerk's Office, October 1, 2008 
                     * * * * * PCB 2009-021 * * * * * 



GWEnergy
2030

400 1 I

o I I

50

350
I I I I

,

[] EIA

300 J I I I • CATF

[] roJAM low
I I I I

250 --
[] NAM high..

c:l\-
~ 200 1 - 1 L- - 1 • MIT

II I I - r------J 1 - 1 [] ADAGE 2!l

150 +-1,-':",_ I I----l I I I I • ,o.DAGE 10,

[] CRA
I li'.,._ I - - I I - l 1 - I - - 1 1

100

RE"nE"\~<IbIE"S NuolE"<Ir CCS

Analyses

Electronic Filing - Received, Clerk's Office, October 1, 2008 
                     * * * * * PCB 2009-021 * * * * * 



11

• Very uncertain.

• Very dependent on policy
architecture/implementation.

• We can put some very rough bounds on
cost estimates.

• We have some general insights into how
to minimize costs.
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• Very difficult to compare across models ~

these should not be interpreted as ranges.
These are apples and oranges because they
are all different analyses.

• While there is considerable variation
across models in terms of the likely
price of allowances, where low carbon
technology is allowed to develop and
flexible policy is included, the costs are
modest.

15
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16

• Organize our thinking
• Put very rough bound on costs
• Prioritize our efforts
• Identify policy and technology sensitivities

(the drivers)
• Provide insights or benchmarks for "good"

policies

Models are not crystal balls and are only as
good as the assumptions, the structure,

and the data allow.
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• A broad-based advanced technology portfolio is critical to
achieving climate goals at reasonable cost.

• A combination of price signal and policies for end use
efficiency can reduce program costs by decreasing energy
demand.

• Flexibility (banking and borrowing) can reduce costs.

• The more offsets in a program, the lower the costs.

• Some sectors will show greater opportunities for reductions
in the short term.

• In the medium to longer term, CCS plays a large role.

• Under reasonable climate policy, the economy will still grow
robustly. 17
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Janet Peace
Director of Markets And Business Strategy and Senior Economist

Pew Center on Global Climate Change
PeaceJ@pewclimate.org

www.pewclimate.org

18
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m
odels

prom
ed

in
this

review
present

only
one

side
o

f
the

sto
ry

-th
e

costs
o

f
policy,

not
the

benefits

o
f

that
policy.

T
h

e
follow

ing
section

sum
m

arizes
key

policy
insights

that

can
be

gleaned
from

these
analyses

o
f

potential
program

COStS

o
f

S.
2191.

T
h

e
econom

ic
m

odeling
studies

review
ed

for
this

analysis
are

rhen
briefly

discussed,
including

key
assum

ptions

and
resulrs.

M
odeling

Insights
T

h
e

availability
o

fadvanced,
lo

w
-carb

o
n

technologies
is

cnlciat
to

m
in

im
izin

g
th

e
costs

o
fachieving

G
H

G

reductions.
M

odels
thar

constrain
the

use
o

f
potential

technologies
dram

atically
increase

the
costs

o
f

reducing

em
issions.

For
exam

ple,
the

A
C

C
F

/N
A

M
m

odel
constrains

the
future

deploym
ent

o
f

nuclear
energy

so
that

less
electricity

is
delivered

from
nuclear

facilities
in

the
H

igh
C

ost
S

cenario

than
is

projected
under

business
as

usual
forecasts

{developed

by
D

O
E

's
E

nergy
Inform

ation
A

dm
inistration

3}.
Sim

ilarly,

rhe
am

o
u

n
t

o
f

electricity
delivered

by
w

ind
pow

er
is

also

constrained
to

an
annual

deploym
ent

level
low

er
than

w
as

actually
delivered

in
2007.

T
h

e
A

C
C

F
/N

A
M

m
odel

restricts

additional
w

ind
capaciry

to
5

G
W

/year
for

the
L

ow
C

o
st

S
cenario

and
3

G
W

/year
in

the
H

igh
C

osr
S

cenario.

A
ccording

to
the

A
m

erican
W

in
d

E
nergy

A
ssociation,

rhere

w
as

an
addirional

5.244
G

W
o

f
w

ind
capacity

added
in

2007. 4

T
h

e
resule

o
f

these
restrictions

is
that

the
costs

from
this

m
odel

fall
far

outside
the

range
o

f
other

m
odeling

dforts.
T

h
e

ceorral

policy
insight

is
that

w
e

need
to

take
steps

to
ensure

that

advanced
low

carbon
technologies

are
deployed

{and
n

o
t

JU
St

developed}.
Ifb

y
2030

w
e

d
o

n
o

t
have

greater
deploym

ent
o

f

2
IN

B
R

IE
F

these
and

other
low

carbon
technologies,

[he
coses

o
f

m
eeting

the
clim

ate
policy

goals
w

ill
be

quite
high.

A
co

m
b

in
atio

n
o

fa
price

signalan
d

co
m

p
lem

en
tary

policies

to
p

ro
m

o
te

en
d

use
efficiency

can
reducc

th
e

p
ro

g
ram

costs

by
decreasing

en
erg

y
d

em
an

d
.

T
h

e
m

odels
that

attem
pt

to

sim
ulate

the
bill's

energy
efficiency

provisions
{for

exam
ple,

E
IA

and
C

A
T

P}
anticipate

low
er

allow
ance

prices
and

consum
er

energy
bills.

F
lexibility

in
the

tim
in

g
o

fG
H

G
reductions

th
ro

u
g

h

approachcs
such

as
b

an
k

in
g

an
d

b
o

rro
w

in
g

keeps
costs

d
o

w
n

over
tim

e.
T

hose
m

odeling
efforts

that
do

not

incorporate
the

banking
and

borrow
ing

provisions
provided

for
in

S.
2

1
9

\
(such

as
A

C
C

F
/N

A
M

and
C

R
A

's
no-banking

analysis)
result

in
higher

overall
im

pacts
on

G
O

P.
M

odeling

efforts
that

do
incorporate

the
banking

provisions
often

show

higher
n
e
a
r
~
t
e
r
m

allow
ance

prices
because

firm
s

hold
additional

allow
ances

in
anticipation

o
f

higher
future

prices;
how

ever,

this
ability

to
bank

allow
ances

reduces
overall

program
COStS

in
the

longer
term

.

T
h

e
m

o
re

offsets
in

clu
d

cd
in

a
p

ro
g

ram
,

th
e

low
er

th
e

costs.

A
ll

o
f

the
m

odels
consistently

dem
onstrate

that
one

o
f

the

m
ost

im
portant

drivers
o

fcarbon
allow

ance
p

rices-in
som

e

m
odeling

exercises,
the

m
ost

im
portant

d
riv

er-is
the

availability
o

f
offsets.

T
h

e
m

odel
scenarios

that
lim

it
offsets

below
the

total
o

f3
0

%
(international

credits
plus

dom
estic

offsets)
provided

for
in

S.
2191

show
signiflcantly

higher

cosrs.
E

PA
's

sensitivity
analysis

using
IG

E
M

found
that

if

international
credits

w
ere

n
o

t
allow

ed
and

dom
estic

offsets
w

ere

held
at

15%
,

allow
ance

prices
increased

by
34%

.
F

urther,
w

hen

international
credits

and
dom

estic
offsets

w
ere

not
allow

ed
at

all,
allow

ance
prices

in
the

m
odel

increased
by

93%
above

estim
ates

that
included

the
full

3
0

%
offsets,

as
in

the
bill.

S
o

m
e

sectors
w

ill
provide

g
reater

o
p

p
o

rn
m

ities
for

reductions
th

an
o

th
ers

in
th

e
sh

o
rt

term
.A

cross
the

m
odels,

the
largest

share
o

f
near-term

em
issions

reductions
com

e
from

the
electric

pow
er

sector
(through

efficiency
im

provem
cnrs

by

industry
and

consum
ers

and
through

fuel
sw

itching).
A

cross

m
ost

m
odels,

fuel
sw

itching
in

the
ncar

to
m

edium
term

creates
w

inners
(natural

gas
and

renew
able

generation)
and

losers
{coal};

how
ever,

in
the

longer
term

,
the

loss
to

the
coal
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sector
is

reduced
ifcarbon

capcure
and

storage
technology

is

available.
A

s
the

cost
o

fallow
ances

rises
over

tim
e,

em
issions

reductions
in

the
transponation

sector
are

also
am

icipated

(EPA
's

A
D

A
G

E
).

In
th

e
m

edium
to

long
term

,
C

O
lcapture

an
d

storage

(C
C

S
)

plays
a

potentially
large

role
assum

ing
adequate

provisions
are

m
ade

for
its

use.A
nalyses

that
assum

e
a

rapid

deploym
em

o
rc

e
s

andlor
im

proved
capilal

cons
over

tim
e

(such
as

M
IT

's
E

PPA
,

EPA
's

A
D

A
G

E
,

and
C

A
T

F's
N

E
M

S
)

rypically
result

in
m

ore
coal

usc
over

the
longer

term
and

a

low
er

econom
ic

im
pact

ro
the

electric
pow

er
generating

secm
r

and
the

broader
econom

y.T
hose

that
restrict

this
deploym

clH

(such
as

EIA
's

H
igh

C
O

Stand
L

im
ited

A
lternatives

C
ases 5

and

A
C

C
F

/N
A

M
)

rcsult
in

m
ore

fuel
sw

itching
to

natural
gas.

largcr
im

pacts
on

coal
production

and
ultim

ately
higher

overall

im
pacts

on
the

econom
y.

C
lim

ate
policies

such
as

S.
2191

w
ill

still
allow

the
econom

y

to
grow

robustly.
It

is
im

ponanr
to

note
that

projections
o

f

changes
in

G
ross

D
om

estic
P

roduct
(G

D
P

)
across

all
o

f
the

m
odels

reflect
a

reduction
in

future
expected

g
ro

w
th

-n
ev

er

an
absolute

reduction
(see

T
able

I).
For

2030,
reductions

from
B

A
U

forecasts
o

f
G

D
P

vary
across

m
odels

from
0.3%

ro
2.7%

bur
the

A
C

C
F

/N
A

M
analysis

(w
hich

is
not

fully

representative
o

f
the

key
policy

elem
ents

o
fS.

2191)
is

a
clear

outlier.
In

all
o

fthese
cases,

including
the

m
ost

pessim
istic,

the

econom
y

is
projected

to
grow

significantly.
Sim

ilarly,
in

2050,

estim
ates

o
f

reductions
in

future
expected

grow
th

from
B

A
U

generally
vary

from
0.75%

ro
2.7%

.

T
h

e
B

A
U

or
reference

cases
in

the
various

m
odels

show

that
overall

U
.S.

G
D

P
doubles

by
2030

and
m

ore
than

rriples

by
2050.T

hus,
decreases

from
future

G
O

P
are

quite
sm

all

com
pared

ra
the

overall
econom

ic
grow

th
over

the
tim

e
period

considered.
For

exam
ple,

in
ETA

's
analysis,

G
O

P
grow

s
183%

from
2005

ro
2030

in
the

S.
2191

core
(policy)

scenario

com
pared

to
184%

in
the

reference
case.

For
context,

this

m
eans

that
the

econom
y

w
ould

be
less

than
2

m
onths

behind

B
A

U
levels

in
2030

w
irh

G
H

G
caps.

C
onsideration

o
f

the
range

o
funcertainty

in
th

e
m

odelis

im
p

o
rtan

tfor
p

u
ttin

g
th

e
potential

cost
im

pacts
o

fa
policy

in
perspective.

U
ncertainty

abom
the

types
o

f
technology

that

w
ill

be
available

in
20,

30,
or

even
50

years
is

significant.

W
ho

w
ould

have
predicted

back
in

the
1950s

rhe
com

puting

or
com

m
unications

capabilities
w

e
have

raday?
Further,

predicting
how

our
econom

y
w

ill
grow

is
also

rife
w

irh

uncertainty.
In

rhe
six

m
odeling

exercises
rhar

w
e

exam
ined.

rhe
difference

benveen
referencc

case
G

O
P

(that
is,

furure

G
O

P
in

the
absence

o
fclim

ate
policy)

in
2030

w
as

alm
ost

3
trillion

dollars,
represenring

a
difference

o
f

m
orc

than

10
percent.

Predicted
im

pacts
(for

exam
ple,

the
0.44%

reduction
in

2030
G

O
P

from
B

A
U

suggested
by

the
M

IT

m
odel)

in
lighr

o
f

rhis
large

uncertainry
seem

s
insignificant.

Table
1

2020
2030

2050

A
llow

ance
G

O
P

Im
pact

A
llow

ance
G

O
P

Im
pact

A
llow

ance
G

O
P

Im
pact

M
odeling

E
xercise

Price
la~

change
Price

(~'achange
Price

(%
change

I200SS)
from

BA
U

)
12005S)

from
BA

U
I

12005S1
from

BAUI

EIA
-C

ore
Scenario

$29
1

-
-0.27%

S59
-0.29%

-
-

CATF
S22

·0.5%
S48

-0.69%
-

-
A

C
C

F/N
A

M
-low

C
ost

512
·0.8%

5116
I-

-2.60%
-

-
-

A
C

C
F/N

A
M

-H
igh

C
ost

S61
n

-1.1%
5157

-2.70%
-

-
M

IT-Q
ffsets

+
CCS

S58
·0.8%

S86
-0.38%

-
S189

·0.75%
EPA

IA
O

A
G

E)-Scenario
2

S37
-0.7%

S61
-0.9Q

%
S159

-2.37%
E

PA
IA

D
A

G
E

)-Scenanol0
528

·0.5%
S46

-0.59%
S121

·1.76%
eR

A
-Scenario

w
ith

B
anking

S58
-1.5%

S84
·1.40%

S185
·2.70%

IS
um

m
aryIo

fK
ey

M
odeling

R
esults

IN
B

R
IE

F
.,
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E
nergy

In
fo

rm
atio

n
A

dm
inistration

(E
IA

)

M
o

d
e

lin
g

B
ackgronnd

T
h

e
E

lA
analysis

o
f

S.
2191

uses
the

N
ational

E
nergy

M
odeling

S
ystem

(N
E

M
S

),
w

hich
m

odels
U

.S
.

energy
m

arkets

O
u

t
co

2030.
N

E
M

S
explicitly

represents
the

decisions
involved

in
the

production,
conversion,

and
consum

ption
o

fenergy

products.
It

consists
o

f
separate

m
odules

that
represent

various

aspects
o

f
energy

m
arkets

and
m

acroeconom
ic

activity:
four

supply
secrors

(oil
and

gas,
natural

gas
transm

ission
and

distribution,
coal,

and
renew

able
fuels);

tw
O

conversion
processes

(electricity
and

petroleum
refineries);

fouf
m

odules
for

end-use

d
em

an
d

(residential,
com

m
ercial,

transportation,
and

industrial);

one
co

sim
ulate

energy/econom
y

interactions
(m

acroeconom
ic

activity);
one

m
odule

{
Q

sim
ulate

w
orld

oil
m

arkets

(international
energy

activity);
and

an
integrating

m
odule

th
at

provides
the

m
echanism

co
achieve

a
general

m
arket

equilibrium

am
o

n
g

all
the

other
m

odules. 6
T

h
e

analysis
applies

the
version

o
f

N
E

M
S

used
for

the
2008

A
nnual

E
nergy

O
utlook

projections,
w

hich
includes

the
im

pact
o

f
the

E
nergy

Independence
and

S
ecurity

A
ct

o
f

2007,
as

w
ell

as
revised

expectations
about

econom
ic

grow
th.

ELA
's

reference
case

(called

"B
A

U
"

here)
includes

current
law

s
and

legislation
in

addition
co

energy
m

arket
changes

over
tim

e,
including

com
pliance

w
ith

future
C

orporate
A

verage
Fuel

E
conom

y
(C

A
F

E
)

and
efficiency

standards,
and

the
continucd

penetration
o

f
m

ore
efficient

energy
technologies

to
m

eet
new

d
em

an
d

for
appliances,

vehicles,
buildings,

and
o

th
cr

facilities,
cogethcr

w
ith

advances

in
cncrgy

production
facilitics.

4
IN

B
R

IE
F

T
h

e
ELA

analysis
attem

pts
to

capture
m

any
provisions

o
f

S.
2191,

including
the

follow
ing:?

E
m

issio
n

s
from

fossil
fuel

g
en

eratio
n

an
d

co
m

b
u

stio
n

are

covered,
in

clu
d

in
g

coal-fired
electricalan

d
in

d
u

strial

boilers,
p

etro
leu

m
u

se
in

tran
sp

o
rtatio

n
(u

p
stream

),an
d

residential,
co

m
m

ercialan
d

in
d

u
strial

n
atu

ral
gas

an
d

p
etro

leu
m

use
(u

p
stream

)i

D
o

m
estic

an
d

in
tern

atio
n

al
offsets

can
each

be
u

sed
to

m
eet

u
p

to
15%

o
fth

e
co

m
p

lian
ce

o
b

lig
atio

n
;

T
h

ere
are

n
o

lim
its

o
n

th
e

n
u

m
b

er
o

fallow
ances

th
at

can
be

b
an

k
ed

fo
r

fu
tu

re
years.

F
or

covered
entities

co
be

able
to

m
eet

m
ore

stringent
caps

post-2030,
E

IA
assum

es
that

the

bank
w

ill
have

a
balance

o
f

S
billion

m
etric

tons
at

the
end

o
f2

0
3

0
.

A
lthough

the
bill

has
a

borrow
ing

provision,
E

IA

assum
es

that
covered

entities
com

ply
w

ith
o

u
t

borrow
ing;

BO
rIl

n
atu

ralg
as

an
d

coal
w

o
u

ld
b

e
eligible

for
th

e
C

C
S

cred
it

an
d

b
o

n
u

s
allow

ance
allocations

from
T

itle
III

o
f

th
e

bill;

T
o

sim
u

late
th

e
en

erg
y

efficiency
provisions

in
th

e
bill,

E
IA

red
u

ccd
th

e
co

st
o

fen
erg

y
-efficien

tappliances
for

en
d

-u
scrs

by
h

alfan
d

tig
h

ten
ed

residential
b

u
ild

in
g

codes
by

3
0

%
in

2
0

1
5

an
d

5
0

%
in

2025;
an

d

E
IA

also
assu

m
ed

th
at

th
e

10%
o

fallow
ances

allocated

to
L

o
ad

-S
erv

in
g

E
n

tities
(L

S
E

s)
an

d
ru

ral
electric

cooperatives
w

ere
u

sed
to

red
u

ce
electricity

prices.

T
h

e
analysis

does
not

include
the

separate
caps

for
H

F
C

s

(T
ide

X
)

o
r

the
L

ow
C

arbon
Fuel

S
tandard

(L
C

F
S

)
(T

ide
X

I).

A
llow

ance
allocations

ro
fossil

fuel
generacors

are
also

nor

covered
in

rhe
m

odel.
F

or
the

S.
2191

core
scenario,

the
bill

is

analyzed
based

on
rhese

assum
ptions.

E
lA

also
exam

ines
the

effects
o

f
varying

international
offsets

and
the

cosrs
and

availability
o

felectricity
generating

rechnologies,
through

four

alternative
scenarios. 8

W
hile

E
lA

ran
a

num
ber

o
fscenarios

for
the

sake
o

f
m

odel
com

parison,
(he

focus
here

is
on

cases

representative
o

f
S.

2191.
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K
ey

R
esults

D
ue

in
p

an
to

a
low

er
em

issions
reference

case,
m

ore

optim
istic

nuclear
deploym

ent
assum

ptions.
and

inclusion
o

f
the

allow
ance

allocation
and

energy
efficiency

provisions
o

fS.
2191,

E
rA

forecasts
that

G
H

G
caps

w
ill

have
lim

ited
im

pacts
on

the

U
.S.

econom
y

com
pared

to
ocher

analyses
discussed

in
this

brief.

T
h

e
key

resulrs
from

the
m

odeling
analysis:

In
th

e
S.2191

core
scenario,

totalgreenhouse
gases

(including
offsets)

are
7,003

M
tC

0
2 e

in
2015

and
decrease

to
5,428

M
tC

0
2 e

by
2030.

A
llow

ance
prices

are
S

2
0

/tC
0

2 e
in

2015
and

rise
to

5
5

9
lcC

0
2 e

by
2030

(20055).

G
D

P
is

0.24%
low

er
in

the
core

scenario
th

an
the

U
A

U

scenario
in

2015
an

d
0.3%

low
er

in
2030.

U
nder

S.
2

1
9

\,

G
D

P
grow

s
183%

from
2005

ro
2030

com
pared

to
184%

in
the

reference
casc;

this
m

eans
th

at
th

e
eco

n
o

m
ic

grow
th

w
ould

be
less

than
2

m
onths

behind
B

A
U

levels
in

2030

w
ith

G
H

G
caps.

E
lectricity

prices
increase

by
ab

o
u

t
8%

in
2030

from
B

A
U

levels
in

th
e

core
scenario

(this
includes

th
e

costo
f

allow
ances).

T
his

is
low

er
than

projections
from

the
other

m
odels,

perhaps
due

to
m

ore
optim

istic
assum

prions
abom

the
benefit

o
f

allow
ance

allocations
to

L
SE

s
and

electric

cooperatives
in

reducing
CO

Sts.
E

lectriciry
dem

and
is

about

5
%

low
er

in
2030

from
the

reference
case.

]n
term

s
o

felectricity
g

en
eratio

n
,th

e
analysis

predicts
th

at

n
ew

coal
builds

w
ith

o
u

t
C

C
S

are
alm

o
st

elim
inated.

F
or

the

S.
2191

core
scenario,

64
G

W
o

f
new

coal
generation

w
ith

C
C

S
is

built
by

2030,
and

overall
coal

consum
ption

is
7

4
%

low
er

than
the

reference
case.

T
h

e
introduction

o
fcoal

w
irh

C
C

S
is

largely
driven

by
the

bonus
allow

ance
provision

w
hich

m
akes

C
C

S
m

ore
econom

ically
viable.

E
IA

uses
optim

istic
assu

m
p

tio
n

s
ab

o
u

t
nuclear

expansion.

U
nder

the
S.

2191
core

scenario,
nuclear

generation
expands

r.lpidly,
increasing

by
266

G
W

from
2005

to
2030

(100
G

W

to
366

G
W

).
Even

w
ith

higher
eapiral

cosrs
(S.

2191
H

igh

C
ost

C
ase),

nuclear
generation

is
expected

to
grow

about

8
6

%
over

the
tim

e
period.

R
enew

able
capacity

m
o

re
th

an
doubles

from
2005

to
2030

(an
increase

o
f

m
ore

th
an

100
G

W
),

m
ainly

d
u

e
to

an

expansion
in

w
in

d
g

en
eratio

n
,

follow
ed

by
biom

ass.

In
the

L
im

ited
A

lternatives
C

ase.
w

here
nuclear

grow
th

is

constrained
to

B
A

U
levels

(17
G

W
over

the
tim

e
period),

the

increase
in

renew
able

capaciry
is

m
uch

greater,
above

300
G

W
.

U
n

d
er

d
le

S.
2191

core
scenario,nanlralgas

g
en

eratio
n

is

17%
low

er
th

an
th

e
reference

casc,
due

to
a

reduction
in

encrgy
d

em
an

d
an

d
increase

in
renew

able
an

d
nuclear

capacity.T
otal

natural
gas

consum
ption

decreases
over

the

tim
e

period
o

f
the

analysis,
and

gas
prices

increase
by

aboU
(

3
5

%
from

the
B

A
U

level
in

2030
(this

includes
the

COSt
o

f
the

carbon
allow

ances).
In

the
L

im
itcd

A
ltcrnatives

C
ase,

w
hich

constrains
both

C
C

S
and

nuclear
technologies.

natural
gas

consum
ption

is
12%

above
reference

case
levels

in
2030,

due

co
fuel

sw
itching

and
increased

natural
gas

generation.

O
ffsets

p
lay

a
key

role
in

red
u

cin
g

costs
in

th
e

program
.

In
the

core
scenario,

the
15%

Iim
ir

on
offsets

becom
es

binding
in

2016
for

international
allow

ances
and

2025
for

dom
estic

offsets.
In

an
alternate

scenario
w

ith
no

international

credits,
allow

ance
prices

are
m

uch
higher

than
the

other

scenarios
from

2012
co

2016,
as

covered
enriries

rely
on

fuel
sw

itching
and

early
investm

ents
in

efficiency
and

c
a
r
b
o
n
~
n
e
u
t
r
a
l

technologies.
T

h
e

analysis
dem

onstrates
that

inrernational
offsets

play
an

im
portanr

role
in

m
itjgating

COStS

in
the

early
years

o
f

the
program

.

IN
B

R
IE

F
:;

Electronic Filing - Received, Clerk's Office, October 1, 2008 
                     * * * * * PCB 2009-021 * * * * * 



C
lean

A
ir

T
ask

F
orce

(C
A

T
F)

M
o

d
e

lin
g

B
a

ckg
ro

u
n

d

T
h

e
C

A
T

F
analysis

o
fS

.
2191

also
uses

the
N

ational

E
nergy

M
o

d
d

in
g

S
ystem

(N
E

M
S

).9
H

ow
ever,

the
C

A
T

F
analysis

uses
data

from
ErA's

A
nnual

E
nergy

O
u

d
o

o
k

2007
but

also

includes
the

new
C

orporate
A

verage
Fuel

E
conom

y
S

tandards

enacted
in

D
ecem

ber
2007.

T
h

e
C

A
T

F
analysis

captures
the

follow
ing

provisions
o

f
rhe

bill:

E
m

issions
from

th
e

follow
ing

sources
arc

covered:

coal-fired
electricalan

d
in

d
u

strialboilers,
petroleum

use
in

transportation
(upstream

),an
d

residential,com
m

ercial
an

d

industrial
natural

gas
an

d
petroleum

use
(upstream

),allo
f

w
hich

represent
ab

o
u

t
86%

aftatal
U

.S
.

G
H

G
em

issions;

O
ffsets

can
be

used
to

m
eet

u
p

to
3

0
%

o
f

th
e

com
pliance

obligation
(th

e
bill

allow
s

fo
r

15%
offsets

an
d

15%
from

in
tern

atio
n

alallow
ance

m
arkets);

T
h

ere
are

no
lim

its
o

n
th

e
n

u
m

b
er

o
f

allow
ances

th
at

can
b

e

b
an

k
ed

for
future

yearsj

T
h

e
various

provisions
for

th
e

use
o

f
auction

revenues
arc

included
in

th
e

m
o

d
el

via
a

p
ro

d
u

ctio
n

tax
cred

itfor
C

C
S

an
d

a
w

in
d

p
ro

d
u

ctio
n

tax
credit

to
2030jan

d

T
o

sim
ulate

th
e

en
erg

y
efficiency

provisions
in

th
e

bill.

C
A

T
F

uses
E

IA
's

B
estA

vailable
T

ech
n

o
lo

g
y

easc,w
hich

assum
es

th
at

co
n

su
m

ers
choose

th
e

h
ig

h
est

efficiency

eq
u

ip
m

en
t,

regardless
o

fcost.to

T
h

e
analysis

does
not

consider
the

im
pact

o
f

the
L

C
F

S
,

the
effects

o
f

the
C

arbon
M

arket
E

fficiency
B

oard,
o

r
the

provisions
w

hich
allow

borrow
ing

(included
in

the
bill

to
contain

costs).
T

h
e

C
A

T
F

analysis
uses

the
standard

N
E

M
S

technology

assum
ptions

for
the

electricity
m

arket,
II

but
lim

its
the

introduction
o

f
biom

ass
pow

er,
due

to
com

peting
uses

for

biom
ass

from
rhe

transportation
sector

and
the

uncertain

G
H

G
benefits.

T
here

are
no

constraints
on

other
technologies,

including
nuclear

pow
er.

(,
IN

B
R

IE
F

K
ev

R
esults

D
ue

in
part

to
m

ore
optim

istic
assum

ptions
about

im
provem

ent's
in

energy
efficiency,

C
A

T
F

generally
forecasts

low
er

COStS
than

other
m

odels.
T

h
e

key
results

from
the

m
odeling

analysis:

T
o

tal
greenhouse

gas
em

issions
(including

offsets)
are

6,961

M
tC

O
,e

in
2015

and
decrease

to
6,348

M
tC

O
,e

by
2030.

A
llow

ance
prices

arc
S

I7
/tC

0
2 e

in
2015

an
d

rise
to

S
48/tC

O
,e

b
y

2030
(20055).

W
ith

S.2191,G
D

P
is

about
0.4%

low
er

from
the

B
A

D

scenario
in

2015
and

0.7%
low

er
in

2030.
G

O
P

grow
s

102%

from
2005

to
2030

com
pared

to
104%

in
the

reference
case;

the
slow

er
grow

th
ratC

under
S.

2191
m

eans
that

the
econom

y

w
ould

be
ahollt

4
m

onths
behind

B
A

U
levels

in
2030.

E
lectricity

prices
increase

by
20%

and
natural

gas
prices

by

ab
o

u
t

23%
in

2030
from

B
A

D
levels

(these
price

increases

include
th

e
costo

fallow
ances).T

his
is

low
er

than
projections

from
m

ost
o

f
the

other
m

odels,
perhaps

due
to

m
ore

optim
istic

assum
ptions

about
the

ratc
o

fefficiency
im

provem
ents

and

decrease
in

electricity
dem

and.

T
h

e
m

o
d

el
predicts

a
considerable

d
ro

p
in

energy
use

d
u

e
to

increases
in

b
o

th
energy

efficienc)'an
d

th
e

response
to

h
ig

h
er

electricity
prices.

T
his

translates
to

a
20%

decrease
in

electricity
generation

com
pared

to
the

reference
case

in
2030.

T
hus,

at
the

consum
er

level,
m

onthly
electric

bills
are

on

average
low

er
relative

to
the

reference
case

(although
in

three

electricity
regions

price
im

pacts
are

slightly
higher

than
in

the

reference
case).

In
term

s
o

f
th

e
g

en
eratio

n
m

ix,
th

e
m

odel
show

s
n

o

sw
itching

to
n

atu
ral

gas
as

a
"bridge

fu
e
l"-a

co
m

b
in

ed

effect
o

f
th

e
p

ro
d

u
ctio

n
incentives

for
C

C
S

along
w

ith
th

e

red
u

ced
en

erg
y

use.
C

oal
generation

drops
by

14%
from

current
levels,

w
ith

a
total

133
G

W
o

fIG
C

C
w

ith
C

C
S

built

by
2030.

T
h

e
m

odel
also

predicts
new

nuclear
generation

o
f

abollt
104

G
W

by
2030,

increasing
cotal

capaC
ity

to
about

204
G

W
,

and
an

expansion
o

f
renew

able
generation

to

2
]4

G
W

o
f

total
capaciry.
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A
m

erican
C

o
u

n
cil

fo
r

C
ap

ital
F

o
rm

atio
n

(A
C

C
F

)
an

d
th

e
N

atio
n

al
A

ssociation
o

f

M
an

u
factu

rers
(N

A
M

)

M
odeling

B
ackground

T
h

e
analysis

o
f

S.
2191

conducted
by

Science
A

pplications

International
C

orporation
(S

A
le

)
o

n
behalfo

f
the

A
C

C
F

and

N
A

M
uses

the
E

nergy
Inform

ation
A

dm
inistration's

(ETA
)

N
E

M
S

m
o

d
d

Y
T

his
analysis

incorporates
m

any
o

f
the

provisions
in

the
bill

in
estim

ating
b

o
th

a
L

ow
and

a
H

igh
C

o
st

S
cenario,13

b
u

t
also

includes
several

key
constraining

assum
ptions

regarding
rhe

cost
an

d
availability

o
f

new
energy

technologies
and

other
factors.

In
particular,

banking
is

not

included
in

th
e

analysis,
even

{hough
it

is
allow

ed
in

S.
2191.

F
urtherm

ore,
both

the
L

ow
and

the
H

igh
C

ost
S

cenarios
involve

lim
ited

availability
o

f
offsets.Iii

T
h

e
A

C
C

F
/N

A
M

's
analysis

contains
the

follow
ing

assum
ptions

ab
o

m
availability

o
f

technology:

T
h

e
co

n
strain

t
o

n
n

u
clear

allow
s

o
n

ly
10-25

G
W

o
f

additional
capacity

by
2030.

L
im

ited
use

o
f

renew
ables:

b
o

th
scenarios

lim
it

new

tech
n

o
lo

g
y

builds
fo

r
b

o
th

biom
ass

an
d

w
ind.

F
or

exam
ple,

the
L

ow
C

ost
S

cenario
assum

es
a

m
axim

um
5

G
W

/year
o

f

new
w

ind
pow

er
deploym

ent,
w

hich
is

low
er

than
the

actual

am
o

u
n

t
o

f
w

ind
pow

er
built

in
2007

(5.244
G

W
).

Finally,
the

analysis
does

not
explicitly

m
odel

the
C

C
S

bonus
allow

ance
provision

o
r

the
funds

generated
by

the
bill's

auction/allocation,
b

u
t

does
assum

e
that

the
revenue

from
the

sale

o
fallow

ances
is

redistributed
to

the
individual

energy
sectors. 15

K
ey

R
esults

T
h

e
A

C
C

F
/N

A
M

m
odel

show
s

relatively
high

allow
ance

prices,
in

part
due

to
lim

itations
o

n
offsets,

constraints
on

technology,
and

the
elim

ination
o

f
the

banking
provision

contained
in

the
bill.

A
llow

ance
prices

are
S

5
2

/tC
0

2 c
for

th
e

L
o

w
C

o
st

S
cenario

an
d

561
fot

the
H

ig
h

C
ost

in
2020,an

d
5216/tC

O
,e

(L
ow

)

and
5257

(H
igh)

in
2030

(20055).

G
D

P
is

projected
to

b
e

0.8%
low

er
th

an
B

A
U

for
th

e
L

o
w

C
o

st
S

cenario
an

d
1.1%

lo
w

er
fo

r
th

e
H

ig
h

C
o

stcase
in

2020
an

d
2.6%

an
d

2.7%
lo

w
er

fo
r

th
e

tw
o

scenarios
in

2030.
G

D
P

grow
s

by
183%

under
the

S.
2191

scenarios

versus
188%

in
the

reference
case;

this
correlates

to
about

a

13-m
onth

lag
in

G
D

P
ftom

B
A

U
levels.

E
lectricity

prices
arc

projected
to

increase
by

28%
an

d
33%

by
2020,and

101%
an

d
129%

by
2030,fot

the
L

ow
and

H
ig

h
C

o
st

S
cenarios}

respectively.T
hese

increases
include

the
cost

o
fcarbon

allow
ances.

C
o

al
g

en
eratio

n
w

ith
o

u
t

C
C

S
declines

significantly
by

2030
in

b
o

th
cases.

In
the

L
ow

C
O

St
case,

there
is

about

50
G

W
o

fC
C

S
capacity

added
by

2030
(93.5

G
W

for
the

H
igh

C
O

St
case).

T
h

e
analysis

lim
its

n
u

clear
d

ep
lo

y
m

en
t

in
b

o
th

cases.
B

y

2030,
there

is
an

additional
18

G
W

o
f

nuclear
capacity

built

in
the

L
ow

C
ost

S
cenario

and
only

9
G

W
for

the
H

igh
C

O
St

S
cenario.

In
com

parison,
E

lA
assum

es
that

the
business

as

usual
grow

th
in

nuclear
generation

w
ill

add
an

additional

15
G

W
o

f
capacity

by
2030.

16

W
ith

th
e

co
n

strain
ts

o
n

n
u

clear
an

d
slow

er
d

ep
lo

y
m

en
t

o
fC

e
S

,
n

atu
ral

gas
becom

es
th

e
p

red
o

m
in

an
t

fuel

for
electricity

g
en

eratio
n

after2025.
N

atural
gas

prices

increase
by

108%
and

146%
from

B
A

U
levels

in
2030,

for
the

L
ow

an
d

tbe
H

igh
C

ost
S

cenarios,
respectively.

N
atural

gas
consum

ption
increases

by
m

ore
than

2
0

%
from

2015
to

2030
in

b
o

th
scenarios.

R
enew

able
g

en
eratio

n
show

s
stro

n
g

g
ro

w
th

in
b

o
d

l
th

e

L
o

w
an

d
th

e
F

Iigh
C

o
st

S
cenarios

despite
th

e
lim

itatio
n

s

im
p

o
sed

o
n

b
o

th
w

in
d

an
d

biom
ass

o
f5

G
W

(L
o

w
C

o
st)

an
d

3
G

W
(H

ig
h

C
o

st)
p

er
year.

R
enew

able
generation

capacity
nearly

doubles
by

2030
in

both
cases.

G
aso

lin
e

prices
increase

50.43-51.46
p

er
gallon

in
2020

an
d

51.78-53.35
petgallon

in
2030.
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B

R
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M
assachusetts

In
stitu

te
o

fT
ech

n
o

lo
g

y
obrained

from
foreign

m
arkets

under
S.

2191),
because

the

(M
IT

)
im

pact
on

prices
in

the
U

.S
.

is
dependent

on
assum

ptions
about

M
odeling

B
ackground

the
stringency

o
f

policies
abroad.

T
he

potential
im

pact
o

f

M
IT

researchers
at

the
Joint

P
rogram

on
the

Science
and

international
em

issions
trading

is
addressed

in
the

m
ain

report

Policy
o

f
G

lobal
C

hange
(Paltsev

et
al.)

investigate
the

econom
ic

for
a

scenario
very

close
to

S.
2191. 20

A
lso,

other
than

the

im
pacts

o
fa

range
o

f
policy

proposals
w

ith
the

M
IT

E
m

issions
C

C
S

bonus
allow

ances,
the

auction
revenues

dedicated
to

P
rediction

and
Policy

A
nalysis

(E
PPA

)
m

odel,
a

com
ponent

o
f

efficiency
and

technology
developm

ent
are

not
m

odeled

the
larger

M
IT

Integrated
G

lobal
S

ystem
M

odel
(IG

S
M

).
E

PPA
explicitly.

If
included,

these
m

ay
reduce

the
direct

costs
o

f
the

is
a

m
ulti-region,

m
ulti-sector

recursive-dynam
ic

representation
policy

(L
e.,

the
carbon

price);
how

ever,
there

is
also

an

o
f

the
global

econom
y

in
w

hich
econom

ic
actors

are
m

odeled
as

opportunity
cost

to
using

the
revenues

for
these

types

having
lim

ited
foresight

("m
yopic"

expectations).
T

h
e

m
odel

o
f

program
s,

rather
than

distributing
them

directly
to

includes
the

six
m

ajor
greenhouse

gases.I?
households

or
reducing

distorrionary
taxes.

T
h

e
M

IT
analysis

o
fS

.
2191

appears
as

an
appendix

to

an
assessm

ent
o

fcap-and-trade
proposals

that
is

not
tied

to
any

particular
legislation

(and
w

hich
w

as
first

released
before

the
bill

w
as

proposed).
\8

T
h

e
baseline

used
for

the
analysis

is
E

IA
's

2007

A
nnual

E
nergy

O
utlook,

w
hich

does
not

include
estim

ated

effects
o

fem
issions-reducing

com
ponents

o
f

the
E

nergy

Independence
and

S
ecurity

A
ct

o
f

2007.
C

overed
em

issions

include
m

ost
energy

sources,
som

e
n

o
n

-C
0

2
G

H
G

em
issions,

and
high

G
W

P
industrial

gases.
T

h
e

anaJysis
includes

four

scenarios
that

illustrate
the

im
pact

o
f

different
provisions

o
f

the

bill.
T

h
e

scenarios
include

ones
w

ith
and

w
ithout

15%
offsets

l9

and
w

ith
and

w
ithout

the
carbon

capture
and

storage
(eC

S
)

bonus
allow

ances
to

illustrate
how

these
different

provisions

affect
the

results.
T

h
e

four
scenarios

analyzed
are:

the
S.

2191

core
scenario,

core
plus

offsets,
core

plus
C

C
S

,
and

core
plus

offsets
and

C
C

S
.

A
ll

runs
assum

e
unlim

ited
banking.

T
h

e
analysis

does
not

m
odel

international
em

issions

trading
(i.e.,

the
15%

o
f

internarional
credits

that
could

be

R
IN

B
R

IE
F

K
ey

R
es"IIS

T
h

e
E

P
P

A
m

o
d

el
estim

ates
th

at
S.2191

caps
cum

ulative

U
.S

.
em

issions
from

2012
to

2050
at

146
billion

m
en'ic

to
n

s
(b

m
t)

C
0

2 e
in

covered
sectors

w
ith

o
u

t
offsets,

o
r

at

172
b

m
tw

ith
15%

offsets.A
dding

the
H

F
C

allow
ances

and

non-covered
sectors

raises
rotal

U
.S.

em
issions

to
190

b
m

t

w
ithour

and
216

b
m

t
w

ith
otfsets.

A
llow

ance
prices

arc
S

4
8

/tC
0

2 e
in

201.5,
S

86/ton
in

2030,

and
reach

S
1

8
9

/tC
0

2 e
in

2050
for

th
e

offsets
+

C
C

S

scenario
(20055);

th
e

S.
2191

base
case

w
ith

neither

provision
results

in
556,5101,

an
d

S
2

2
2

/tC
0

2 c
in

2015,

2030,
an

d
2050,

respectively.
In

M
IT

's
analysis,

offsets
have

a

bigger
im

pact
on

price
than

the
C

C
S

subsidy
does.

G
D

P
is

estim
ated

to
b

e
0.57%

low
er

in
2015,0.38%

low
er

in
2030,

an
d

0.75%
low

er
in

2050
th

an
B

A
D

for
th

e
offsets

+

C
C

S
scenariojfor

2050,
this

reduction
in

G
D

P
m

eans
th

at

th
e

econom
y

is
only

ab
o

u
t

th
ree

m
o

n
th

s
behind

projected

g
ro

w
th

w
ith

o
u

t
G

H
G

caps.
In

the
scenario

w
ith

neither

offsets
nor

C
C

S
included,

G
O

P
im

pacts
are

slightly
higher,

reaching
1.10%

in
2050.
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E
lectricity

prices
arc

projected
to

be
30.3%

higher
th

an

B
A

D
in

2015,b
u

t
th

e
im

p
actdecre:lses

quickly
to

13.8%

in
2030

an
d

stays
m

o
sd

y
levelo

u
t

to
2050.T

otal
electricity

production
is

9.9%
low

er
than

B
A

D
in

2050.

In
term

s
o

ftechnology,this
analysis

predicts
extensive

deploym
ento

fC
C

S
in

all
S.2191

scenarios.T
he

C
C

S

subsidy
encourages

earlier
developm

enr
and

faster
deploym

enr

o
f

C
C

S
;

the
4%

o
f

total
allow

ances
allocated

to
C

C
S

subsidies

is
dram

atically
below

the
m

odeled
dem

and
for

them
,

and
som

e

m
ethod

o
f

rationing
the

bonus
allow

ances
w

ill
be

necessary.

H
ow

ever,
even

w
ithom

subsidies,
alm

ost
75%

o
f

2050

electricity
generation

in
M

IT
's

scenarios
is

from
coal

and
gas

w
ith

C
C

S.

E
n

erg
y

use
from

coal
decreases

in
the

2015
to

2030

tim
efram

e,w
ith

clear
fuel

s\vltching
to

naturalgas
d

u
rin

g

this
period,

before
coal

use
incrcases

in
the

lo
n

g
tcrm

w
ith

full
C

C
S

deploym
ent.T

h
e

adverse
im

pact
on

the
coal

industry
is

rcduced
but

not
rem

oved
by

the
C

C
S

subsidy.T
h

e

m
odel

predicts
that

the
C

C
S

subsidy
speeds

deploym
ent,

w
ith

an
approxim

ate
3
~
f
o
l
d

increase
in

sequestered
carbon

in
2030

oyer
the

scenario
w

ithout
the

C
C

S
subsidy,

but
does

not

substantially
increase

C
C

S
in

2050.

M
IT

assum
es

in
dlcir

analysis
th

at
n

o
additionalnuclear

reactors
are

builtb
y

2050,an
d

there
is

very
litde

increase

over
B

A
D

in
o

th
er

zero-em
issions

electricity
production

from
hydro

an
d

o
th

er
renew

ablcs.
In

the
offsets

+
C

C
S

scenario,
nuclear,

hydro,
and

other
renew

ablcs
together

show

no
change

from
baseline

in
2015,

are
less

than
5%

higher
in

2030,
and

are
only

2%
higher

in
2050.

T
h

e
separate

cap
for

H
F

C
s

in
S.2191

produces
low

H
F

C

allow
ance

prices
relative

to
the

C
O

le
m

arket.
H

ow
ever,

if

trade
w

ere
allow

ed
betw

een
the

tw
o

m
arkets,

low
er

price

opportunities
for

H
F

C
reductions

w
ould

be
available

before

som
e

higher
cost

O
P[iO

llS
for

other
gases,

resulting
in

an
overall

reduction
in

the
cost

o
f

the
policy.

F
o

r
allscenarios,

the
increasing

stringency
o

fthe
cap

an
d

increasing
carbon

price
induce

extensive
banking

early
in

th
e

tim
etable

an
d

n
o

borrow
ing.T

his
im

plies
that

em
issions

w
ill

be
low

er
than

the
S.

2191
targets

in
early

years,
and

higher

in
later

years.

IN
llR

IE
F

')
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E
n

v
iro

n
m

en
tal

P
ro

tectio
n

A
gency

(E
P

A
)

M
o

d
e

lin
g

B
ackground

E
PA

's
analysis

o
fS.

2191
uses

[w
o

com
putable

general

equilibrium
(C

G
E

)
m

odels,
b

o
th

o
fw

hich
optim

ize
the

decisions
o

f
households

and
n

rm
s

ro
develop

a
m

odel
o

f
the

w
hole

econom
y.

T
h

e
first

is
the

Inrertcm
poral

G
eneral

E
quilibrium

M
odel

(IG
E

M
)

developed
and

run
by

D
ale

Jorgenson
A

ssociates.
and

the
second

is
the

A
pplied

D
ynam

ic

A
nalysis

o
f

rhc
G

lobal
E

conom
y

(A
D

A
G

E
)

dcvelopcd
and

run

by
R

T
f

International.
In

utilizing
bQ

(h
m

odels.
E

P
A

assum
es

the
follow

ing
regarding

the
structure

o
fS

.
2191:

U
p

stream
coverage

for
p

etro
leu

m
,

n
atu

ral
gas,

an
d

m
anufacturers

o
fF

-gases
an

d
N

2 0
;

dow
nstream

o
n

coal

facilities
u

sin
g

o
v

er5,000
to

n
s

o
fcoal

p
er

year;

D
o

m
estic

offsets
an

d
international

credits
can

each
be

u
sed

to
m

eet
1

5
%

o
f

th
e

co
m

p
lian

ce
obligation;

S
et

asides
for

agriculnlre
an

d
forestry

seq
u

estratio
n

an
d

landfillan
d

coal
m

in
e

m
eth

an
e

are
available;

an
d

B
o

n
u

s
allow

ances
fo

r
C

C
S

.

T
h

e
analysis

com
pares

rhe
results

berw
een

the
£

\....0

m
odels

for
a

ser
o

f
10

scenarios:
2

B
A

U
reference

scenarios
and

8
bill

scenarios.
T

h
e

core
policy

scenario
(S

cenario
2)

assum
es

substanrial
grow

th
in

nuclear
pow

er
(l5

0
%

increase
from

2005-2050)
and

w
idespread

international
actions

by
developed

and
developing

countries.
O

th
er

scenarios
include

lim
its

on

international
actions,

unlim
ited

offse[5,
no

offsets,
and

a
series

o
f

three
scenarios

requested
by

S
enators

Inhofe,
V

oinovich,
and

B
arrasso

com
bining

constraints
on

nuclear,
biom

ass,
C

C
S

,
and

inrernational
action

as
w

ell
as

the
em

ergence
o

f
a

natural
gas

cartel.rn
order

to
approxim

ate
em

issions
reductions

associated

'Ill
IN

B
R

lie
F

w
ith

the
recently

passed
E

nergy
Independence

and
S

ecuriry
A

cr

o
f

2007
(not

currently
in

the
"baseline"),

E
PA

also
developed

a

"high
technology

reference
scenario"

(S
cenario

9)
and

applied

the
provisions

o
fS.

2191
as

w
ell

as
the

core
scenario's

assum
ptions

o
f

substantial
grow

th
in

nuclear
and

W
idespread

inrernational
action

(S
cenario

10).
EPA

's
scenarios

are
based

on

E
lA

's
A

E
O

2006
(R

eference
o

r
H

igh
T

echnology),
both

o
f

w
hich

have
higher

baseline
em

issions
than

the
recently

released
A

E
O

2008
w

hich
includes

the
E

ISA
.

T
h

is
w

ill
result

in
higher

allow
ance

prices
and

m
acroeconom

ic
effects

than
if

the
low

er

A
E

O
2008

projections
had

been
available

as
a

starting
point

for
the

analysis.

K
ey

R
esults

In
gcneral,

the
use

o
f

offsets
and

intcrnational
credits

has

a
larger

im
pact

on
allow

ance
prices

than
any

constraints
placed

on
technology.

B
ecause

A
D

A
G

E
m

ore
fully

represents

international
m

arkets,
the

key
results

for
S

cenarios
2

and
to

using
the

A
D

A
G

E
m

odel
arc

presented
below

.

U
n

d
er

S
cenario

2
in

A
D

A
G

E
,

toral
U

.S
.G

H
G

em
issions

(in
clu

d
in

g
offsets

an
d

in
tern

atio
n

al
credits)

in
2030

are

estim
ated

to
b

e
5,867

M
tC

0
2 e,

d
ro

p
p

in
g

to
5,279

M
tC

0
2 e

by
2050.

U
sing

A
D

A
G

E
S

cenario
10,

em
issions

are
5,953

M
rC

0
2 c

in
2030

and
5,263

M
tC

O
,c

in
2050.

F
o

r
th

e
core

policy
case

(S
cenario

2),
allow

ance
prices

in

2015
arc

S
2

9
ltC

O
,c,incrcasing

to
S

611tC
O

,c
in

2030
and

5
1

5
9

/tC
0

2 c
in

2050. 21
U

sing
the

high
technology

scenario

(S
cenario

10),
allow

ance
prices

are
slightly

low
er:

5
2

2
lrC

0
2 e

in
2015,

S
46ltC

O
,c

in
2030,

and
S

I2I1tC
O

,c
in

2050.
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T
h

e
A

D
A

G
E

m
odel

projects
rhar

in
2030,G

D
P

is
0.9%

low
er

th
an

B
A

U
for

S
cenario

2
(0.6%

for
S

cenario
10).

In
2050,

G
D

P
is

2.37%
low

er
under

S
cenario

2
and

1.76%

under
S

cenario
10;

in
both

scenarios
G

O
P

grow
s

by
m

ore

chan
3

3
5

%
from

2005
(
0

2050
com

pared
to

344%
in

the

B
A

U
case.

T
h

e
econom

y
w

ould
be

about
11

m
onrhs

behind

B
A

U
levels

under
S

cenario
2

and
about

8
m

onths
under

S
cenario

10.

E
lectricity

prices
arc

projected
to

increase
44%

in
2

0
3

0
an

d

27%
in

2050
under

S
cenario

2
in

A
D

A
G

E
.22

M
o

d
elin

g
o

fregional
im

pacts
indicates

a
sw

itch
from

coal

to
n

am
ralgas

an
d

C
C

S
in

2030.N
arural

gas
consum

ption

increases
in

both
S

cenarios
2

and
10

until
2020,after

w
hich

it
decreases

by
m

ore
than

25%
from

2005
levels

by
2050.

C
o

algeneration
w

ith
C

C
S

picks
up

after
2015

w
ith

roughly
175

G
W

o
fcoal

eapaciry
w

ith
C

C
S

builtby
2030.

A
ll

coal
w

ithout
C

C
S

is
retired

by
2035

and
total

C
C

S

capacity
increases

to
323

G
W

in
2035,

th
en

decreases

slightly
to

299
G

W
by

2050.

T
h

e
electricity

sector
provides

th
e

vastm
ajo

rity
o

fth
e

G
H

G
reductions

in
th

e
early

years.
E

ven
after

2035,
the

elecrricity
sector

still
provides

m
ost

o
fthe

G
H

G
abatem

ent,

although
transportation

and
energy

intensive
m

anufacturing

begin
to

contribute
m

ore
to

em
issions

reductions.
N

uclear
and

renew
able

generation
capacity

increases
steadily,

m
orc

th
an

doubling
from

2005
to

2050.

In
S

cenario
2

o
fA

D
A

G
E

,gasoline
prices

increase
50.53

per

gallon
in

2030
and

S
l.4

0
p

er
gallon

in
2050

d
u

e
to

the
cost

o
fth

e
carbon

co
n

ten
t.T

h
e

higher
gas

price,
due

to
the

increased
C

O
S

to
f

carbon
allow

ances
in

the
later

years
o

f
the

analysis
spurs

G
H

G
reductions

from
the

transportation
sector.

T
o

b
etter

u
n

d
erstan

d
th

e
bill's

offset
provisions,

E
P

A
also

estim
ated

tw
o

alternative
scenarios

in
IG

E
M

:
o

n
c

th
at

allow
ed

for
unlim

ited
use

o
foffsets

(S
cenario

4)
and

o
n

e
in

'w
hich

no
offsets

w
ere

allow
ed

(S
cenario

5).A
ll

orher

assum
ptions

rem
ained

the
sam

e
as

S
cenario

2.
F

or
S

cenario
4,

allow
ance

prices
w

ere
71

%
low

er
than

[he
core

policy
scenario

in
2050;

for
S

cenario
5,

they
w

ere
93%

higher.

'T'o
test

th
e

sensitivity
to

various
technology

assum
ptions,

E
P

A
included

a
m

o
d

elin
g

ru
n

th
at

lim
ited

nuclear
and

biom
ass

pow
er

to
B

A
U

levels
an

d
assum

ed
t11at

C
C

S
is

n
o

t

availahle
hefore

2030
(A

D
A

G
E

S
cenario

7).
In

rhis
case,

allow
ance

prices
in

2050
w

ere
8

2
%

higher
than

the
core

policy
scenario.

IN
IlR

II,:
F

I
I
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eR
A

In
tern

atio
n

al

M
odeling

B
ackground

eR
A

International
uses

an
integrated

version
o

f
rw

a

m
odels:

the
M

ulti-R
egion

N
ational

(M
R

N
)

M
odeJ

and
the

N
o

rth
A

m
erican

E
lectricity

an
d

E
n

v
iro

n
m

em
M

odel
(N

E
E

M
),

both
developed

in-house.
for

its
analysis

o
f

the
L

ieherm
an-

\'Q
arner

bill.
M

R
N

is
a

top-dow
n,

com
putable

general

equilibrium
(C

G
E

)
m

odel
th

at
exam

ines
rhe

net
econom

ic

im
pacr

from
reducing

carbon
em

issions.
N

E
E

M
is

a
linear

program
m

ing
m

odel
for

rhe
U

.S
.

e1ectriciry
m

arket.
For

the
analysis

o
fS.

2191.
M

R
N

-N
E

E
M

\V"as
run

using
rhe

follow
ing

assum
prions: 23

A
cap

w
hich

covers
all

U
.S

.
em

issio
n

sources
excluding

landfill,coalm
ine,

an
d

ag
ricu

ln
m

u
m

ethane,
non-energy

C
O

2
, an

d
ag,ricultural

an
d

m
o

b
ile

so
u

rce
N

lO
'e

llA

excludes
high-G

'V
l?

gases
and

does
notm

odel
the

sep
arate

H
F

C
cap;

T
h

e
b

an
k

in
g

an
d

b
o

rro
w

in
g

provisions
in

th
e

bill;

D
o

m
estic

ofF
sets

u
sed

to
m

eet
1

5
%

o
fth

e
co

m
p

lian
ce

o
b

lig
atio

n
;

T
h

e
b

o
n

u
s

allow
ances

fo
r

C
C

S
;

S
ecto

r
an

d
region-specific

allow
ance

allocationsj 24
an

d

T
h

e
lo

w
-carb

o
n

fuel
stan

d
ard

(L
C

F
S

),
w

h
ich

requires
a

red
u

ctio
n

in
carb

o
n

in
ten

sity
o

fth
e

tran
sp

o
rtatio

n
fuelp

o
o

l

o
f5%

by
2015

and
10%

by
2

0
2

0
."

C
R

A
's

analysis
is

the
only

one
considered

here
that

includes
rhe

proposed
L

C
F

S
.

C
R

A
assum

es
that

rhe
C

arbon

M
arket

E
fficiency

B
oard's

ability
to

alter
borrow

ing
does

not

affect
allow

ance
prices

an
d

rherefore
C

R
A

does
n

o
t

include
it

in

the
m

odel.
T

h
e

S.
2191

scenario
om

irs
the

provision
th

at
allow

s

15%
o

f
the

com
pliance

obligation
to

com
e

from
im

ernarional

allow
ances

because
C

R
A

assum
es

that
countries

w
ith

"m
andarory

caps"
o

f
"com

parable
stringency"

w
ould

have
sim

ilar
allO

\vance

prices
as

the
U

.S
.

program
.T

h
e

energy
efficiency

program
s

(T
itle

V
)

and
H

F
C

provisions
(T

itle
X

)
o

f
the

bill
are

also

n
o

t
included.

In
term

s
o

f
e1ecrricity·generaring

technology,
rhis

im
plem

entation
o

f
M

R
N

-N
E

E
M

includes
constraints

o
n

the

rate
o

f
new

capacity
deploym

ent
for

IG
C

C
w

ith
C

C
S

,
nuclear,

w
ind,

and
biom

ass.
O

n
ly

the
lim

it
on

nuclear
pow

er
becom

es

binding
(40

G
W

o
faddirional

capaciry
by

2030
and

100
G

W

by
2050).

For
capital

COStS,
C

R
A

revises
previous

estim
ates

to

include
recent,

higher
construction

CO
Sts.T

h
e

business
as

usual

scenario
is

a
com

bination
o

f
E

IA
's

2008
A

nnuaJ
E

nergy
O

u
d

o
o

k

(early
release)

and
C

R
A

's
estim

ate
o

f
the

im
pacts

o
f

the
E

nergy

Independence
and

S
ecurity

A
ct

o
f2

0
0

7
.

K
ey

R
esulls

D
u

e
to

lim
irs

on
offsers,

higher
capital

COStS
for

technology,
and

constrainrs
o

n
nuclear

generarion,
the

C
R

A

analysis
finds

higher
econom

ic
im

pacts
than

m
ost

o
th

er
m

odels

in
this

analysis.
In

the
early

years,
the

L
C

F
S

also
plays

a
role.

T
o

tal
em

issions
in

clu
d

in
g

offsets,
m

in
u

s
to

n
s

o
f

b
io

seq
u

estratio
n

,are
6

,2
9

9
M

tC
0

2 e
in

2015
an

d
decrease

to
3,784

M
rC

O
,c

by
2050.

F
o

r
th

e
core

policy
scenario,

allow
ance

prices
startat

ab
o

u
t

S
4

8
/tC

O
,e

in
2015,rise

to
S

84/rC
O

,e
in

2030
and

to

S
1

8
5

ltC
0

2 e
in

2
0

5
0

(20055).
For

the
scenario

that
rem

oves

the
banking

provision,
allow

ance
prices

start
low

er,
$

3
6

1
tC

0
2 e

in
2015

and
5

6
4

ltC
0

2 e
in

2030.
b

u
t

rise
quickly

after
2035,

increasing
to

$
3

3
4

1
rC

0
2 e

in
2050.
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T
h

e
m

odel
predicts

'\\ridely
different

results
for

the
scenarios

w
ith

an
d

w
ithout

banking.
For

the
core

policy
case,

G
D

P
is

low
er

than
B

A
U

levels
in

2015
by

2.1
%

,
in

2030
by

1.4%

and
by

2.7%
in

2050.
In

the
case

w
ithout

banking,
G

O
P

im
pacts

are
sm

aller
in

the
early

y
ears-o

n
ly

1.0%
in

2
0

3
0



bur
subsrantially

higher
in

2050,
about

3.5%
.

U
n

d
er

S.2191,electricity
d

em
an

d
rem

ains
nearly

co
n

stan
t

th
ro

u
g

h
2050.

E
lecrricity

prices,
including

the
COSto

f

allow
ances,

are
projected

to
increase

by
42%

in
2030

and

52%
by

2050.

In
term

s
o

fth
e

generation
m

ix,
ahnostallcoalw

ithout
C

C
S

is
elim

inated
by

2040.C
C

S
is

introduced
starting

in
2015

w
ith

2
G

W
o

f
capacity

and
increases

to
129

G
W

by
2050.

N
an

m
u

gas
generation

m
u

stincrease
significantly

before

2030
as

a
w

ay
o

freplacing
co:u

J b
u

t
then

declines
because

its

em
issions

are
too

high
to

m
eetlong-term

targets.A
ccording

to
C

R
A

,
there

is
no

additional
natural

gas
capaciry

added
after

2040,
and

total
natural

gas
generation

is
halvcd

from
2005

(18%
)

to
2050

(8%
).

R
enew

able
generation

m
akes

up
ab

o
u

to
n

e-th
ird

o
ftotal

capacityJ
w

ith
257

G
W

o
ftotal

renew
able

capacity
in

2050.

C
R

A
's

costs
vary

over
tim

e
due

to
specific

assum
ptions

an
d

billprovisions.C
R

A
flnds

relatively
higher

COS(S
in

(he
early

years
o

f
the

program
,

due
to

the
C

O
S

(S
o

f
com

plying
w

i(h
the

L
C

FS.
A

ftcr
2025,

im
paC

ls
arc

low
er

because
o

f
(he

em
ission

reduction
benefits

o
f

(he
E

nergy
Independence

and
S

ecurity

A
ct

o
f2

0
0

7
.

Im
pacts

grow
in

(he
long

(erm
as

m
ore

low

carbon
technologies

are
added

(Q
m

ect
(he

cap.
O

vcrall,
both

the
elecniciry

and
(ransportation

sectors
are

90%
decarbonized

by
2050

u
n

d
er

5
.2

1
9

1
.

'T
he

im
pacts

o
fth

e
L

,C
F

S
arc

m
ixed.T

h
e

L
C

FS
increases

(he

COS(
o

f(he
program

in
2015.

Program
cos(s

decrease
as

low
er

and
zero

carbon
fuels

becom
e

available
in

2020.
In

(he
sh

o
n

(erm
,

corn-based
ethanol

is
m

ost
likely

(he
only

available

aJternative
fuel.

T
o

achieve
the

large(ed
reduC

lions
in

(he

L
C

FS
for

20
IS,

ethanol
produC

lion
w

ould
have

(Q
increase

(Q
an

infeasible
share

o
f

total
fuel

consum
ption,

since
it

provides
a

carbon
reduction

o
fonly

25%
relative

(Q
gasoline.

Ins(ead,
C

R
A

's
m

odel
pushes

gasoline
prices

up
(Q

decrease

dem
and.

A
s

gasoline
consum

ption
falls,

the
available

quantities

o
fethanol

are
sufficient

(Q
m

ect
(he

5%
carbon

intensiry

reduction
required

by
the

L
C

FS.
F

urtherm
ore,

higher
gasoline

prices
lead

to
reduc(ions

in
vehicle

m
iles

navelcd
and

increased

dem
and

for
fuel

econom
y

((he
m

odel
projcC

ls
fuel

econom
y

levels
above

the
C

A
F

E
standard

in
2015).

IN
B

R
IE

F
]
~
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T
able

2

M
o

d
d

in
g

Ire
su

lts
I

M
IT

EPA
ADAGE

EPA
ADAGE

CRA
EIA

A
CCF/N

A
M

A
CCF/N

A
M

O
H

sets
+

S
cenario

Scenario
S

cenario
2015

C
ore

C
ase

C
A

lf
lo

w
C

ost
H

igh
C

ost
CC5

2
10

w
IB

anking

5.2191
C

ap'IM
IC

O
,e)

5,489
5,489

5.456
5,456

5,456
5,456

5.456
5.456

Total
G

HG
E

m
issions

2(M
tC

0
2 el

7,003
6,961

5,703
5,572

6,813
6,362

6,347
6,299'

A
llow

ance
P

rice
lS/teOze,

200SS)
520.27

517
535'

536
548

$29
$22

S48
G

O
P

Im
pact(%

chg
from

S
A

U
l

·0.24%
-0.4%

·0.8%
·1.6%

·0.6%
·0.7%

-0.5%
·2.1%

C
onsum

ption
Im

pact
(%

chg
from

S
A

U
l

·0.37%
·0.70%

-1.00%
·2.80%

·0.31%
·0.30%

-0.15%
·2.8%

C
onsum

ption
Im

pactper
household

(2005S1
51283.91

516481
519591

512,6381
5(2921'

512701
511361

512,155)
C

oalP
rices

(%
changelli,

1
110%

90%
197%

213%
338%

175%
136%

149%

E
lectricity

P
rices

(%
change)6,B

2%
2%

13%
14%

30%
28%

22%
20%

N
aturalG

as
P

rices
{%

changel6.9
14%

5%
18%

21%
10%

22%
16%

30%
TotalCC5

IG
W

I
0.0

0.5
1.4

1.2
11.2

0.0
0.0

2.0

TotalN
uclear

(G
W

I
102.1

106.3
101.9

101.9
109.2

118.3
117.3

107.0
TotalR

enew
ables

(G
W

I
131.0

146.5
115.3

118.9
95.6

122.3
121.9

57.0
TotalN

aturalG
as

C
onsum

ption
(Q

uads)
23.0

23.8
23.7

22,9
22,6

26.2
25.3

25.0

M
IT

EPA
ADAGE

EPA
A

O
A

G
E

CRA
EIA

A
CCF/N

A
M

A
CCF/N

A
M

O
ffsets

+
S

cenario
S

cenario
S

cenario
2020

C
ore

C
ase

C
A

lf
low

C
ost

H
igh

C
ost

CCS
2

10
w

IB
anking

S.2191
C

ap
IM

IC
O

,.I
4,992

4,968
4,992

4,992
4,924

4,924
4,924

4,924
TotalG

HG
E

m
issions

(M
tC

0
2 e)

6,770
6,910

5,593
5,385

6,325
6,388

6,256
5,748

3

A
llow

ance
P

rice
(SltC

02 e,200SS)
S

28.96
$22

S52
$61

S58
537

$28
558

G
O

P
Im

pact
(%

chg
from

SA
U

l
·0.27%

-0.5%
-0.8%

·1.1%
-0.8%

·0.7%
-0.5%

-1.5%
C

onsum
ption

Im
pact

(%
chg

from
SA

U
l

-0.41%
-0.7%

-0.7%
·2.6%

-0.7%
·0.4%

-0.2%
-2.5%

C
onsum

ption
Im

pact
per

household
(2005$)

S
1316.91

S
17431

S
17011

S
(2,7781

S
17471

S
(4461

S
12391

S
11,9401

C
oal

P
rices

l%
change)

163%
118%

322%
389%

402%
224%

188%
200%

E
lectricity

P
rices

('Yo
change)

3%
5%

28%
33%

30%
32%

26%
32%

N
atural

G
as

P
rices

(%
change)

18%
8%

26%
36%

14%
25%

19%
43%

Total
CCS

(G
W

I
18.5

8.0
12.7

22.0
37.3

25.0
25.0

17.0
T

otal
N

uclear
{G

W
\

126.3
119.7

102.7
102.7

109.2
126.2

125.2
119.0

T
otal

R
enew

ables
(G

W
)

178.5
188.4

140.3
134.0

137.3
138.1

138.1
83.0

T
otal

N
atural

G
as

C
onsum

ption
(Q

uads)
21.8

23.8
24.3

24.2
26.4

26.5
25.5

25.5

C
A

LC
U

LA
TIO

N
S

For
M

IT
data,w

e
have

adjlU
ted

the
prices

to
include

their
reported

allow
ance

prices,
according

to
the

follow
ing

form
ulas:

Price
(coal

o
r

narural
gas)

under
$.2191

=
Price

Jndex
rcl:nivc

to
2005

*
Price

in
2005

+
C

arbon
C

o
n

ten
t"

A
llow

ance
Price

in
M

tC
0

2 c
Price

in
R

eference
C

ase
..

Price
Index

relative
to

2005
*

Price
in

2005

T
hus:

Percenr
change

in
price

from
B

A
U

..
(Price

under
5.2191

1
Price

in
R

eference)
-

1

C
oalPrice

in
2005

($
per

shorr
ton

o
fcoal)

,...........................$26.70
N

atural
G

as
Price

in
2005

($
per

tC
f)

,."
,..

,....
,.....

...$11.05
C

arbon
C

om
ent

o
fC

oal
(M

rC
0

2 e
per

sh
o

n
ton)..........

...........2.048
C

arbon
C

o
m

en
t

o
fG

as
(M

tC
0

2 e
per

tC
f)......

....,.............
.....0.055

For
com

parison
purposes,

w
e

converted
electricity

generation
reported

in
the

M
IT

analysis
(cxajoules)

to
electricity

capacity
(gigaw

atts).
C

apacity
ill

G
W

..
G

eneration
in

E
J·

0
/1

.0
5

5
0

5
6

B
m

per
E

J)
*

(1000/3.412
W

attS
per

B
tu)

•
IO

O
O

/{8760
H

ours
per

y
e
u

·
C

apacity
conversion

factor)

C
apacity

C
onversion

r~J.Ctors:

N
uclear:

90%
C

C
S

:
85%

B
iom

ass:
83%

H
ydro:

40%
W

ind/S
olar:

38%

1
4

IN
B

R
IE

F
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M
il

EPA
A

D
A

G
E

EPA
A

D
A

G
E

CRA
EIA

A
CCF/N

A
M

A
CCF/N

A
M

O
ffsets

+
Scenario

S
cenario

S
cenario

2030
C

ore
C

ase
C

A
n

Low
C

ost
H

igh
C

ost
C

C
8

2
10

w
I

B
anking

8.2191
C

,p
IM

tC
D

,,)
3.856

3,921
3,856

3,856
3,860

3,860
3,860

3,860

TotalG
HG

E
m

issions
(M

tC
O

ze)
5,429

6,348
4,581

4,419
4,889

5,867
5,953

4,674
3

A
llow

ance
P

rice
{S!tCO

ze,
200SS1

859.14
848

8216
8251

886
881

846
884

G
O

P
Im

pact
(%

chg
from

SA
U

l
-0.29%

-0.7%
·2.6%

·2.7%
-0.4%

-0.9%
-0.6%

-1.4%

C
onsum

ption
Im

pact(%
chg

from
S

A
U

l
-0.48%

-0.9%
-2.9%

-4.9%
-1.5%

-0.9%
-0.6%

-1.8%

C
onsum

ption
Im

pact
per

household
(200SSl

S
1391.01

8
(1,1211

S
13,8181

S
16,409)

S
11,890)

8
(1,1761

S(166)
S

11,3581

C
oalP

rices
(%

change)
299%

240%
1322%

1635%
560%

340%
254%

333%

E
lectricity

P
rices

(%
change)

8%
20%

101%
129%

14%
44%

35%
42%

N
aturalG

as
P

rices
(%

change)
34%

23%
108%

146%
6%

33%
24%

55%

T
ot,l

CCS
IG

W
I

64.0
132.9

49.5
93.5

253.7
175.0

94.0
61.0

Total
N

uclear
(G

W
I

366.1
204.0

118.0
109.0

109.2
175.9

174.4
149.0

TotalR
enew

ables
(aW

l
196.9

214.1
200.8

181.9
126.9

167.8
170.3

132.0

TotalN
aturalG

as
C

onsum
ption

(Q
uadsl

18.8
22.1

28.4
28.8

23.8
21.6

23.1
23.1

M
il

EPA
A

D
A

G
E

EPA
A

D
A

G
E

CRA
EIA

A
CCF/N

A
M

A
CCF/N

A
M

O
ffsets

+
Scenario

S
cenario

S
cenario

2050
C

ore
C

ase
C

A
lF

Low
C

ost
H

igh
C

ost
C

C
8

2
10

w
iB

anking

S.2191
C

ap
(M

tC
0

2 e)
1,732

1,732
1,732

1,732

TotalG
HG

E
m

issions
(M

tC
a

2 e)
3,760

5,219
5.263

3,784 3

A
llow

ance
P

rice
IS/te0

2 e,20055)
S189

S159
S121

S185

G
D

P
Im

pact(%
chg

from
S

A
U

l
-0.8%

-2.4%
-1.8%

-2.7%
C

onsum
ption

Im
pact(%

chg
from

S
A

U
l

-2.0%
-2.1%

-1.7%
-2.4%

C
onsum

ption
Im

pactper
household

(20055)
S

13,8971
S

13,9841
S

13,2221
SII,862)

C
oalP

rices
1%

changel
1086%

877%
661%

789%

E
lectricity

P
rices

(%
change)

14%
27%

28%
52%

N
aturalG

as
P

rices
1%

change)
-23%

96%
74%

64%

Total
CCS

IG
W

I
693.9

299.0
254.0

129.0

Tota!N
uclear

(G
W

)
109.2

268.6
26£.8

209.0

TotalR
enew

ables
(G

W
I

153.1
261.7

265.1
257.0

TotalN
aturalG

as
C

onsum
ption

(Q
uads)

15.2
16.9

17.1
21.5

N
O

T
E

S,

JO
w

m
d

St'cum
only.

:JTotalrm
inions

including
offirtJ.

!STow!rm
iuions

indudillg
offirts

m
im

lJ
biosequestration.

"A
llvalues

ill
the

2015
St'ctionftr

the
A

C
C

F
lN

A
M

analy;is
are

tt~tually
2014

flre~asts,
as

identified
in

their
,-ryon.

5w
t

obtained
the

num
ber

o/hom
eholds

by
dividing

the
poptllation

by
an

average
household

size0/2.6.
and

thm
the

diffirence
in

aggregate
consum

ption
by

that
nw

nber.

6IlIdudes
t!u

costo
fallow

ances.

7Avem
ge

delivm
d

price.

8&
sidentialeltctridty

price.

f)The
changes

in
nttturalgas

prim
artca!c1Ium

d
using

ovtrage
dtlivrrtd

price
O

ncJuding
aJlow

ance
pricer)for

E
fA

,
EPA,

G
iTT;

and
C

RA.
and

I/.Sing
nsidm

tinlpriceftr
A

C
C

F
IN

A
M

and
M

IT,
w

ith
M

IT
adjm

ttd
to

indude
the

price0/allow
ancef

(see
calculation

on
previouspage).

IN
H

R
IE

F
1

)
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F
or

the
com

plete
texto

fthis
"In

B
rief"

a
n

d
other

P
ew

C
enter

repolts,or
to

order
afree

copy,visitour
w

ebsite
a

tw
w

w
.pew

clim
ate.org.

IH
arrington,

W
inston,

R
ichard

D
.

M
orgenstern,

and
Peter

N
elson.

"O
n

the
A

ccuracy
o

f
R

egularory
C

O
St

E
stim

ares."
W

ashington,
D

C
:

R
FF

D
iscussion

Paper
99-18,

January
1999.

~Peace,
Janet

and
John

W
eyanr.

"Insights
N

o
t

N
um

bers:
T

he
A

ppropriare
U

se
o

f
E

conom
ic

M
odels."

A
rlington,

V
A

:
Pew

C
enter

on
G

lobal
C

lim
ate

C
hange,

A
pril

2008.

3EIA
's

A
nnual

Enerb'Y
O

udook
2007

predicted
an

additional
12.6

G
W

of
new

capacity
by

2030,
w

ithout
any

changes
in

current
policy,

w
hich

is
higher

than
the

nuclear
pow

er
constraint

in
A

C
C

F
/N

A
M

's
H

igh
C

O
St

S
cenario

(110
G

W
by

2030).
See

E1A
,

A
E

O
2007:

E
lectricity

Forecast,
http://w

w
w

.eia.doe.gov/oiaf/archive/aeo07/electricity.htm
l

~
A
W
E
.
A

2007
M

arket
R

epon,January
:W

08.
R

etrieved
from

hrrp:llw
w

w
.aw

ea.org/
M

arket_R
eport-Jan08.pdf

~
T
h
e

"L
im

ited
A

lternatives"
case

w
as

requested
by

Senators
Inhofe,

V
oinovich

and
B

arrasso.
O

ther
cases.

such
as

"N
o

Internarional
O

ffsecs"
and

"H
igh

C
ost"

cases
w

ere
prt"senred

[Q
dem

onstrate
the

sensitivity
to

som
e

highly
uncenain

assum
ptions.

6E
nergy

Inform
ation

A
dm

inistration,
D

epartm
ent

o
fE

nergy
(D

O
E

).
T

he
N

ational
E

nergy
M

odeling
System

:
A

n
O

verview
2003.

R
etrieved

M
ay

5,
2008,

from
http://w

w
w

.eia.doe.gov/oiaf/aeo/overview
/overview

.htm
l

7E
nergy

Inform
ation

A
dm

inistration,
O

ffice
o

f
[nregratcd

A
nalysis

and
Forecasting,

U
.S.

D
epartm

ent
o

f
E

nergy.
E

nergy
M

arkt"t
and

E
conom

ic
Im

pacts
o

fS.
2191,

the
L

ieberm
an-W

arner
C

lim
ate

S
ecurity

A
ct

of
2007.

W
ashington,

D
C

:
A

pril
2008.

R
etrieved

A
pril

29,
2008,

from
http://w

w
w

.eia.doe.gov/oiaf/
servicerpt/s2191/index.htm

l

8EIA
ran

st.'Y
cral

alternatiw
scenarios:

S.
2191

H
igh

C
O

St
case

(COstS
for

nuck-ar,
biom

ass.
and

C
C

S
a
r
~

50%
higher);

S.
2191

L
im

ited
A
l
t
~
r
n
a
t
i
v
e
s

Scenarios
(C

C
S

no!
availablc

until
2030.

nt.'W
nuclear

and
biom

ass
capacity

restricred
ro

reference
case

grow
th

l~vels,
and

L
N

G
im

portS
restricted

to
reference

levels);
N

o
[nrernational

O
ffsets

(the
bill's

provision
that

specifies
15%

international
offsets

is
assum

ed
ro

be
unavailable);

and
a

S.
2191

L
im

itcd
A

lternatives
S

cenario/N
o

international
Scenario.

9B
anks,Jonathan.T

h
e

L
ieberm

an-W
arner

C
lim

ate
S

ecurity
A

c
t-S

.
2191:

A
S

um
m

ary
o

fM
odeling

R
esults

from
the

N
ational

E
nergy

M
odeling

System
.

C
lean

A
ir

T
ask

Force,
February

2008.
R

etrieved
M

arch
1

8
,2

0
0

8
,

from
h

rtp:llw
w

w
.catf.us/publicadons/presentations/C

A
T

P
_LW

C
S

A
_S

horcH
iIl_

B
riefing...w

ith_C
A

fE
.p

d
f

lO
E

nergy
Inform

ation
A

dm
inistration.

D
O

E
.

A
ssum

ptions
to

the
A

nnual
E

nergy
O

utlook
2007:

R
esidential

D
em

and
M

odule.
A

pril
2007.

R
etrieved

M
arch

18,
2008,

from
http://w

w
w

.eia,doe.gov/oiaf/aeo/
assum

ption/residential.hrm
l

I
IE

m
:rgy

Inform
ation

A
dm

inistration.
D

O
E

.
T

he
N

ational
E

nergy
M

odeling
System

:
D

ocum
entation.

R
etrieved

M
arch

18,2008,
from

hrrp:/lronro.eia.doc.gov/rcporrs/reports_kinJD
.asp?type:m

odcl%
2O

docum
cncuion

l2A
nalysis

o
fthc

L
ieberm

an-W
arner

C
lim

ate
S

ecurity
A

ct
(S.

2191)
using

the
N

ational
E

nergy
M

odeling
System

(N
E

M
S

/A
C

C
F

/N
A

M
).

A
R

eport
by

the
A

m
erican

C
ouncil

for
C

apital
F

orm
ation

and
the

N
ational

A
ssociation

o
f

M
anufacturers,

A
nalysis

C
onducted

by
S

cience
A

pplications
[ntem

ational
C

orporation
(S

A
lC

),
M

arch
2008.

R
euieved

M
arch

26,
2008,

from
hrrp://w

w
w

.eenew
s.net/fea

tu
resldocu

m
en

ts/2008/03/1
31docu

m
en

cp
m

_03.p
d

f

I
.
~
B
o
t
h

scenarios
assum

e
the

sam
e

capital
COStS

for
technology

b
u

t
differ

in
their

constraints
on

technology
deploym

ent.

I
~
S
A
I
C

em
ployed

the
N

E
M

S
offset

curves
that

E
IA

established
for

their
original

analysis
of

S.
280

(M
cC

ain-lieberm
an

bill),
[n

the
case

of
the

offsets:
the

H
igh

C
ost

Scenario
accounted

for
an

aggregate
average

offsers
purchase

o
f

14%
o

f
the

capped
C

O
2

em
issions

betw
een

2012
:m

d
2030.

T
h

e
L

ow
C

ost
S

cenario
accounted

for
an

aggregate
average

offsets
purchase

o
f

17%
o

f
the

capped
C

O
,

em
issions

betw
een

2012
and

2030.
(Sourcc:

T
horning,

M
argo.

Private


C
om

m
unication.

M
ay

5,
2008).

15T
he

A
C

C
F

cases
w

ere
run

on
the

basis
o

fa
"M

arketfor
A

llow
ance

Perm
its

w
ith

E
m

issions
O

ffsets."
T

h
e

m
arket

approach
w

as
taken

because
o

fthe
com

pleX
ity

o
f

the
allow

ance
distributions

provided
by

thc
proposcd

legislation
and

the
likelihood

that
these

w
ould

be
traded

w
ithin

energy
sectors.

A
llow

ance
perm

its
are

assum
ed

transferable
w

ithin
the

country,
but

are
not

banked.T
h

e
distribution

o
fcm

issions
perm

its
pcr

yL'ar,
equal

to
legislatcd

annual
em

issions
lim

its,
is

assum
ed

to
take

place.
As

a
resulc,

the
revenue

from
the

salt"
o

fallow
ances

is
assum

ed
to

be
redistributed

back
to

the
individual

energy
scctors.

(Source:
T

horning,
M

argo.
Private

C
om

m
unication.

M
ay

5,
2008).

16E
nergy

Inform
ation

A
dm

inistration.
A

nnual
E

nergy
O

utlook
2008

(R
evised

E
arly

R
elease),

R
eport

#:
D

O
E

/E
IA

-0383{2008),
Relt.'3.Sed

D
ate:

M
arch

2008
(R

evised).

17For
m

ore
inform

ation
O

il
the

E
PPA

m
odel,

sce
Paltsev,

S.,
et

a!'
"A

ssessm
enr

o
f

U
.S.

C
ap-and-T

rade
Proposals."

M
IT

G
lobal

C
hange

Joint
Program

,
A

pril
2007.

R
euicved

M
arch

26,
2008,

from
http://w

eb.m
it.edu/globalchangcl

w
w

w
/repons.htm

l#rI46

ISPaltsev,
Sergey,

Ctal.
"A

ppendix
D

:
A

nalysis
o

fthe
c.1.p

and
T

rade
J:eaturcs

of
the

L
ieherm

an-W
arner

C
lim

ate
S

ecurity
A

ct
(S.

2191)."
Fcb

:2008.

19ln
the

M
rT

analysis,
offsets

are
assum

ed
to

bc
free.

i.e.,
rhe

m
odel

does
nO

t
explicitly

include
thc

supplylcom
o

foffsets.
T

hus,
the

ofl-scts
provision

is
equivalent

to
a

rela:<arion
o

f
the

cap
by

17.65%
.

2llT
he

~lnternational
em

issions
trading:

203
bm

t"
scenario

in
the

m
ain

report
could

be
com

pared
to

the
"C

ore
scena.rio:

20.'3
bm

t"
to

isolatt"
the

im
pact

of
international

cm
issions

trading
in

the
context

o
fa

cap-and-trade
cnvironm

enr
w

ith
sim

ilar
stringency.

211n
com

parison,
for

fG
E

M
,

prices
start

at
$401tC

0
1 e

in
2015

and
increase

to

S
8

3
ltC

0
2 e

by
2030

and
$
2
2
0
I
t
C
O
~
e

by
2050

for
scenario

2.

~2Electricity
pricc

reA
ecrs

the
full

allow
ance

price
the

consum
er

w
ould

face,
A

ssum
es

the
COSto

fallow
ances

can
partially

be
passed

on
to

consum
crs

(as
is

the
case

in
a

full
auction).

Ifallow
ances

are
given

directly
to

pow
er

com
panies,

the
COSto

f
those

allow
ances

w
ould

not
be

passed
on

to
consum

ers
in

regulated
electricity

m
arkets,

so
electricity

price
increases

w
ould

be
sm

aller
in

m
uch

o
f

the
country.

H
M

onrgornery,
D

avid,
and

A
nnc

E.
S

m
ith.

E
conom

ic
A

nalysis
o

f
the

L
ieherm

an·
W

arner
C

1im
att"

S
ecurity

A
ct

o
f

2007:
U

sing
C

R
A

's
M

R
N

-N
E

E
M

M
odel

S
um

m
ary

o
f

F
indings.

C
R

A
,

International,
A

pril
200B

.
R

etrieved
M

ay
9,

2008.
from

h
t
t
p
:
/
/
w
w
w
,
n
m
a
,
o
r
g
/
p
d
f
/
0
4
0
8
0
8
~
c
r
a
i
_
p
r
e
s
e
r
l
t
a
r
i
o
n
.
p
d
f

N
C

R
A

assum
es

rhat
these

allow
ances

are
used

to
low

er
thc

household
im

pacts
of

higher
energy

prices.

25C
R

A
uscs

three
"stock"

low
carbon

fu
els-a

corn-based
ethanol

(25%
lifeqcle

em
issions

reduction
relative

to
gasoline),

a
low

carbon
biofuel

that
achieves

all
80%

reduction
and

a
zero-carbon

fuel,
relative

to
gasoline.
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