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Take away points

Value of economic analysis is in the assessment of the change to
key values, e.g., GHG emissions, GDP, energy prices.

Among many uncertainties, three key uncertainties are the
availability of technologies, the level of international action, and
reference case economic growth.

The availability and use of offsets — both domestic and
International — has an impact on allowance prices comparable to
the impact from the availability of technologies. This needs to be
weighted against the integrity of those reductions and the size of
International credit payments.

When evaluating different proposals, it is important to compare
the Total level of GHG emissions, all gases — all sectors —
cumulatively over time, not just the caps on covered sectors in a
particular year.
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Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)
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Coverage of US GHG « Safety valve

Emissions (based on 2005 — S. 280: No safety valve
GHG inventory) — S. 1766: $12/ton of CO,e in 2012 rising at
— S.280: ~73% a real rate of 5%
— S.1766: ~83% — S.2191: No safety valve
— S.2191: ~87% * Use of offsets
« Cap rate of decline — S. 280: 30% of compliance from domestic
— S. 280: Step down decrease offsets and international credits
every 10 years — S. 1766: Unlimited specified domestic
— S. 1766: Annual decrease offsets can be used to meet the emission
_ > 2191: Annual decrease o ISe[\)/eecI:'f'ed offset project categories include
. ifi ] ies inclu
« CCS Bonus Allowances CH, from landfills, coal mines, and animal
— S.280: No waste, and SF, from electric power
— S.1766: Yes systems . :
_ « The President can implement an
— S.2191: Yes international offset program, allowing not
 |International Reserve more than 10% of compliance to be met
Allowance Requirement through this program
_ S 280 No — S.2191: 15% of compliance from
' ' domestic offsets; and 15% of compliance
— S.1766: Yes from international credits

— S.2191: Yes
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Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

Scenarios from EPA Analyses
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» The same reference case was used for EPA’s analyses of S. 280, S.
1766, and S. 2191

— EPA Reference Scenario

» Does not include any additional climate policies or measures to reduce international GHG
emissions

» For domestic projections, benchmarked to AEO 2006 (which does not include the Energy
Independence and Security Act).

» For international projections, uses CCSP Synthesis and Assessment Report 2.1 A MiniCAM
Reference

 Policy case assumptions from EPA’s analyses of S. 280, S. 1766, and S. 2191

— Substantial growth in nuclear power (nuclear power generation increases by ~150%
from 782 bill. kwh in 2005 to 1,982 bill. kWh in 2050) reflecting possible future
policies to promote this technology in S. 2191 and elsewhere

— Widespread international actions by developed and developing countries over the
modeled time period. International policy assumptions are based on those used in
the recent MIT report, “Assessment of U.S. Cap-and-Trade Proposals”

» Group 1 countries (Kyoto group less Russia) follow an allowance path that is falling
gradually from the simulated Kyoto emissions levels in 2012 to 50% below 1990 in 2050

* Group 2 countries (rest of world) adopt a policy beginning in 2025 that returns and holds
them at year 2015 emissions levels through 2034, and then returns and maintains them at

2000 emissions levels from 2035 to 2050
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EPA Models and Corresponding
GHG Mitigation

Economy-wide Computable Partial Equilibrium
General Equilibrium (CGE) Models Used to Provide Inputs to CGEs Model
Sectors Models (Uses CGE Outputs)
ADAGE IGEM NCGM FASOM GT™M MiniCAM IPM
Electricity
. All GHGs All GHGs CO,, NOx, SO,
Generation
Transportation All GHGs All GHGs
CH,, N0,
& | Industry All GHGs All GHGs
g F-gases
® | commercil All GHGs All GHGs
Agriculture (& Forestry) All GHGs All GHGs CO, CH,, N,0
Residential All GHGs All GHGs CH,, N,0,
CH,, N0, CO, CH,, N,0,
International Credits* Co, '
F-gases F-gases

* International allowance and domestic offset markets were analyzed using EPA’s spreadsheet tool which combines results from the NCGM, FASOM, GTM and MiniCAM models.

ADAGE
IGEM

IPM

NCGM
FASOMGHG
GTM
MiniCAM

Applied Dynamic Analysis of the Global Economy (Ross, 2007)

Intertemporal General Equilibrium Model (Jorgenson, 2007)

Integrated Planning Model (EPA, 2007)

EPA’s non-CO, GHG spreadsheet tools for estimating projections and mitigation of CH,, N,O, and F-gases (EPA, 2005)
Forest and Agriculture Sector Optimization Model, GHG version (EPA, 2005)

Global Timber Model (Sohngen, 2006)

Mini-Climate Assessment Model (Edmonds, 2005)



Results: Scenario 2 - S. 2191,
Scenario 10 — S. 2191 Alt. Ref.

GHG Allowance Prices

2015

ADAGE

S. 2191 $29
S. 2191 Alt Ref $22

IGEM

S. 2191 $40
S. 2191 Alt Ref $35

61 %159 / .’ The $61 - $83 range of
$46  $121 — 2030 allowance prices only
/ .7 reflects differences in the
L _~|]  models and does not
$83 $220 Lol reflect other scenarios or
$73  $193 e’ ’ additional uncertainties
- discussed elsewhere.

Note that although the

offset price differs from the
allowance price, these
prices do reflect the use of

offsets and international
credits.

-
- "
-
-----
. =

$25 +—=—

2045 2050

$0 T T T T T T
2015 2020 2025 2030 2035 2040
—— ADAGE 2) S.2191 - = =+ ,ADAGE 10) S.2191 Alt. Ref

— IGEM 2) S.2191

- - - .IGEM 10) S.2191 Alt. Ref
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Marginal Cost of GHG Abatement in 2030 - Sensitivity Cases

Unlimited Domestic Offsets and International Credits -719

Unlimited Domestic Offsets, 15% International Credits

Core: 15% Domestic Offsets, 15% International Credits

15% Domestic Offsets, No International Credits

No Domestic Offsets or International Credits 93%

Nuclear and Biomass Constrained to Reference

Nuclear and Biomass Constrained, No CCS before 2030 82%

-100% -75% -50% -25% 0% 25% 50% 75% 100%
% Change from Core S. 2191 Scenario*
» 2030 Allowance price in core S. 2191 Scenario: $61 - $83
» Range of 2030 Allowance prices in all scenarios: $24 - $160

* Scenario 2 from EPA's analysis of S. 2191: S. 2191 as written (15% of compliance obligation from domestic
offsets, 15% from international credits), assumes 150% increase in nuclear power between now and
2050, assumes CCS available after 2015.



Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

GHG Allowance Prices

ADAGE

$250
— Scenario 2 - S.2191
$225 K $225 +—
— Scenario 2 - S. 2191 —S. 280 /
$200 —S. 280 $200 +— —S.1766
— S. 1766
$175 $175
(] (]
o) $150 IS $150
Q 9
& $125 & $125
L0 Lo
g g
g $100 Q $100
$75 $75
$50 $50
$25 $25
$0 T T T T : : $0 T T T T : T
2020 2025 2030 2035 2040 2045 2050 2015 2020 2025 2030 2035 2040 2045 2050




Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

2012 — 2050 Cumulative U.S. GHG Emissions (Billion Metric Tons CO,e)

ADAGE IGEM
2012-2050 Cumulative GHG Emissions 2012-2050 Cumulative GHG Emissions

O Cumulative Allowance Set-Asides

O Cumulative Allowance Set-Asides 400

400 E Cumulative Domestic Offsets ; gumu:at!ve CD;anC:eEstlg Offsets
@ Cumulative GHG Emissions 350 O Cumula:!ve ntl Off m:ss;(;n? "
350 O Cumulative Int'l Offsets Abatement umulative n Sets Abatemen
300 300 =
o & o N
O 250 -
8 250 ﬁ 9
[%) [75]
5 S 200 A
S 200 1 2
Q L
g 150 g 150
c [y
@] @]
= 100 = 100~
o m
50 + 50 A
O T T T T T 0 T
& Q‘y S bQ) o 4
50,k & v ) Q> &
é} " v bl %. (2% -SOé\
<& <
ADAGE IGEM
% Reduction from Reference S. 280 S. 1766 S. 2191 S. 280 S. 1766 S. 2191
GHG Emissions -19% -27% -35% -22% -20% -42%
GHG Emissions w/ Domestic Offsets -25% -29% -41% -29% -23% -48%
GHG Emissions w/ Domestic & Int'| Offsets -29% -48% -35% -23% -54%
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Results: Scenario 2 - S. 2191

Sources of GHG Abatement (ADAGE)

8,000

7,000

6,000

% of Abatement from Offsets & International Credits
2015 2030 2050

International Credits 25% 14% 7%
Domestic Offsets 21% 14% 7%
Total 46% 27% 15%

5,000

4,000

MMtCO2e

3,000 -

2,000

1,000

0

2015 2020 2025 2030 2035 2040 2045

2050

International Credits
Offsets - Landfill/Coal Mine CH4
[ Offsets - Nat Gas/Oil Sector CH4
=3 Offsets - Ag/Forestry
1 SF6 - Energy-Int Man
[ SF6 - Electricity
I PFC - Energy-Int Man
Emm PFC - Other Manuf
0 CH4 - Nat. Gas
1 CO2 - Agriculture
I CO2 - Coal
I CO2 - Natural Gas
I CO2 - Services
I CO2 - Crude Qil
3 CO2 - Petroleum
1 CO2 - Other Manuf
I CO2 - Energy-Int Man
C—1CO2 - Transport
[ CO2 - Residential - Autos
I CO2 - Electricity
Allowance Set-Asides - Ag/Forestry

Allowance Set-Asides - Landfill/Coal Mine

+ S. 2191 allows
offsets and
international
credits to each
make up 15% of
the total allowance
submissions
requirement.

» The quantity of
offsets and
international
credits allowed
decreases as
allowance
submissions
decrease.

Since the quantity
of offsets allowed
is decreasing over
time and the
guantity of
abatement is
increasing over
time, offsets make
up a large fraction
of abatement in
the early years of
the policy, and
there contribution
to total abatement
decreases over
time.



Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

Sources of GHG Abatement (ADAGE)

HIA
NN
0,

¥ agenct

%

v,
"4 prot?”

B International Credits
Offsets

O Covered Non-CO2
| | ®CO2 - Other

O CO2 - Transportation
B CO2 - Electricity




Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

Electricity Generation Mix (IPM)

2010|2015 2020 2025|2010 |2015|2020 | 2025 | 2010 {2015 | 2020 | 2025 | 2010 | 2015 | 2020 | 2025

S. 280 (L-M) S. 1766 (Bing.) S. 2191 (L-W)

E Adv. Coalw/ CCS  m Oil/Natural Gas Nuclear Hydro & Renewables/Other ‘




Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

New Generation Capacity (IPM)

S. 2191 contains an allowance bonus
_ _ . provision, which is capped, for CO, emissions that
New Generation Capacity, Cumulative are captured and sequestered, resulting in

250 significant penetration of new coal capacity with
CCS technology (S. 1766 has a similar provision).

— Bonus allowances go unused in 2015 only, when there
200 is a 5 GW constraint on new adv. coal with CCS (the
bonus is used entirely in all years post-2015).

- * In 2025, adv. coal with CCS is economic even
150 . i without the bonus.
2 = * S. 2191 also results in significant penetration of
° [ %] 44 new nuclear and renewable capacity.
44 _|
100 == * More capacity is built under S. 2191 because a

significant amount of the existing fossil fleet is not
economic to operate and must be replaced.

H

50 -

24
New Capacity Limitations in IPM

45 24 q
) l 3 7 (Incremental/Cumulative)

7 GW 2010 2015 2020 2025
2015 | 2020 | 2025 | 2015 | 2020 | 2025 | 2015 | 2020 | 2025 | 2015 | 2020 | 2025

Ref. Case S. 280 (L-M) S. 1766 (Bing.) S. 2191 (L-W) Nslea N/A 4 20/24 | 20/44

> B
Il

H Coal WAdv. Coalw/ CCS Nuclear u Renewables/Other w Oil/Natural Gas‘

Adv. Coal w/ CCS N/A 5 70/75 70/ 145

Renewables
(Cumulative Only) 4 24 44 64

Note: New capacity additions less that 1 GW of capacity are not indicated.




Million short tons

400 -

200 -

Coal Production for Electricity Generation

Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

2010‘2015‘2020‘2025

Ref. Case

2010‘2015‘2020 ‘2025

S. 280 (L-M)

2010‘2015‘2020 ‘2025
S. 1766 (Bing.)

\ Appalachia

Interior & West ‘

2010‘2015‘2020‘2025

S. 2191 (L-W)

200
180
160
140
120

Z 100

80

60

40 ~

20 +

Retirements of Existing Capacity

Coal Production for Electricity Generation & Retirements of Existing Capacity (IPM)

AESEERER

2010 ‘2015 ‘2020 ‘2025

Ref. Case

5
2010 ‘2015 ‘2020 ‘2025

S. 280 (L-M)

2010 ‘ 2015 ‘2020 ‘2025
S. 1766 (Bing.)

‘ Coal Retirements &

Oil/Gas Retirements‘

» There are also considerable re-powering of coal to natural gas in the S. 2191 case.

Note: Regional coal production data includes coal production for power generation only.

2010 ‘2015‘2020‘2025

S. 2191 (L-W)




Results: Scenario 1 — Reference; Scenario 2 — S. 2191

U.S. Electricity Generation, mid-term results (ADAGE)

Reference Scenario 2-S. 2191

7,000

7,000
6,000 6,000 -
5,000 5,000
4,000
-§ 4,000
X
s
@ 3,000 A 3,000
2,000 2,000
1,000 1,000
o -
2010 2015 2020 2025 2030 2035 2040 2045 2050 2010 2015 2020 2025 2030 2035 2040 2045 2050
I Fossil I Fossil wW/CCS 1 Nuclear @ Other Non-Fossil - - - - Reference Elec. Gen.

« Under S. 2191, both nuclear and renewable electricity generation expands above the reference levels.

* In addition, CCS deployment on fossil-fuel generation begins after 2015. By 2030, 175 GW of new CCS capacity is projected to be built, which is
the equivalent of 318 CCS units of 550 MW each. By 2050, 299 GW of new CCS capacity is projected to be built, which is the equivalent of 543
CCS units 550 MW each.

» By 2035, almost all fossil electricity generation is capturing and storing CO, emissions. (Note that because ADAGE does not represent peak
versus base load generation requirements, the use of CCS technology on almost all fossil fuel generation by 2035 may be overly optimistic).

Note: Other non-fossil includes hydro, geothermal, wind, solar, biomass and municipal solid waste.



Billion kWh
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5,000

4,000

3,000
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1,000

Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

Electricity Generation (Billion kWh) (ADAGE)

B Other Non-Fossil
O Nuclear

E Fossilw/ CCS

B Fossil

837

Reference

870 | | 904
932

879

Reference

1,255

,338

,387

879

1,982
2,094 b 118

Reference




Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

Energy Prices (ADAGE)

Coal Prices w/o CCS Electricity Prices
$450 $0.12
c zz:g /| $0.10 —_
© 8300 / S Kﬁ
£ P S T e
< $250 =
% <200 - @ $0.06
~ Te)
B $150 Q $0.04
& $100 / ——S. 280 w/ allowance cost
$50 ]é/ $0.02 ——S. 1766 w/ allowance cost
$0 : : : $0.00 . . . ——S. 2191 w/ allowance cost
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
Reference
Natural Gas Prices Petroleum Prices
— — S. 280 w/o allowance cost
$14 $100
— — S.1766 w/o allowance cost
$12 P $90
— — S.2191 w/o allowance cost
$80
2 S $60
& -
2 46 — — > $50
3 == - === 9 $40
N
$4 & $30
$20
$2 $10
$O T T T $0 T T T

2010 2020 2030 2040 2050

2030 2040 2050



Policy Comparison:
Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

Gasoline Prices (ADAGE)

$4.00 | —S. 2191 w/ allowance cost Gasoline Price (2005 $ / Gallon)
—— S. 280 w/ allowance cost 2015 2030 2050
$3.80 + S. 1766 w/ allowance cost /| Reference $2.55  $2.60  $2.63
Reference / S. 280 w/ allowance cost $2.64 $2.87 $3.17
$3.60 S. 280 w/o allowance cost $2.53 $2.64 $2.55
$3.40 | — — s. 280 wlo allowance cost S. 1766 w/o allowance cost $2.52 $2.57 $2.47
c — — S. 1766 w/o allowance cost / S. 2191 w/ allowance cost $2.78 $3.11 $3.89
2 $3.20 S. 2191 w/o allowance cost $2.53 $2.58 $2.49
©
g / /
5 $3.00 < Cost of the Carbon Content of Gasoline (2005 $ / Gallon)
8 / // 2015 2030 2050
& $2.80 S. 280 $0.11 $0.23 $0.62
- S. 1766 $0.10  $0.22  $0.57
$2.60 e e T =——. s.2101 $0.26  $053  $1.40
- === ==:
$2.40 Gasoline Price Change Relative to Reference
2015 2030 2050
$2.20 S. 280 $0.09 $0.19 $0.54
S. 1766 $0.07 $0.10 $0.41
$2.00 ' ' ' S. 2191 $0.23 $0.42 $1.26
2010 2020 2030 2040 2050

* The price w/o allowance cost is obtained by multiplying the petroleum price index in ADAGE by
the 2005 price from EIA’s 2006 Monthly Energy Review.

 The difference between gasoline prices with and without the allowance cost reflects the cost of
the carbon content of a gallon of gasoline.



Policy Comparison:

Consumption

Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

$25 A
B 2
o o
N $20 - & $20
3 5
2 $15 ~ = $15 -
= =
= $10 - $10
$5 1 — Scenario 2 - S. 2191 —5.1766 —5.280 — Reference
$0 T T T l $O ! T T T
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
Table: Impact of S. 280, S.1766, and S. 2191 on U.S. Consumption (2005 Dollars)
IGEM ADAGE
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
Scenario 2 - S. 2191 Scenario 2 - S. 2191
Change Per HH $300 -$608 -$1,574 -$2,943 -$4,771 Change Per HH $574 -$446  -$1,176 -$2,188 -$3,984
% Change 0.39% -0.66% -1.44% -2.28% -3.26% % Change 0.69% -043% -0.91% -1.39% -2.10%
S. 1766 S. 1766
Change Per HH $110 -$176 -$511 -$989  -$1,656 Change Per HH $214 -$333 -$459 -$785  -$1,590
% Change 0.14% -0.19% -0.47% -0.77% -1.13% % Change 0.26% -0.32% -0.36% -0.50% -0.84%
S. 280 S. 280
Change Per HH $115 -$230 -$625 -$1,211 -$1,990 Change Per HH $391 -$53 -$483  -$1,093 -$1,876
% Change 0.15% -0.25% -0.57% -0.94% -1.36% % Change 047% -0.05% -0.38% -0.70% -0.99%



Results: Scenario 2 - S. 2191

International GHG Emissions Reductions (ADAGE)
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USA Gropu 1 Group 2 « Emissions leakage occurs when a
0 T T domestic GHG policy causes a
u relative price differential between
2030 domestically produced goods and
-5,000 2050 imported goods, which causes
production of goods that
domestically would have GHG
-10,000 International Action allowance prices embodied in their

cost to shift abroad, and thus
causes an increase in GHG
emissions in other countries.

» Under the Scenario 2 - S. 2191
international assumptions, no
international emissions leakage
occurs.

* Group 1 countries (Kyoto
group less Russia) follow
an allowance path that is

-15.000 falling gradually from the

' simulated Kyoto emissions

levels in 2012 to 50%

below 1990 in 2050.

* Group 2 countries (rest of
-20,000 world) adopt a policy
beginning in 2025 that
returns and holds them at
year 2015 emissions levels
through 2034, and then

* Emissions in Group 2 fall by over

Change in GHG Emissions (MtCOze)

-25,000 returns and maintains them 26’_009 MICO.e as th_ey _ado_pt
at 2000 emissions levels emission targets beginning in
from 2035 to 2050. 2050 2025.
-30,000 « Emission reductions are greater in

2050 than in 2030 for all regions as
they face more stringent targets.
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Results: Scenario 2 - S. 2191

International Trade Leakage for Energy-Intensive Manufacturing (ADAGE)

15%

10%

5%

0%

-5%

-10%

-15%

U.S. Imports U.S. Exports U.S. Imports U.S. Exports
from Group 1 to Group 1 from Group 2 to Group 2
] 2050
2030
2050 2030 2050

2050

* Under Scenario 2 — S.
2191, imports of
energy-intensive
manufacturing goods
from Group 2 to the
U.S. fall as Group 2
takes on emission
targets.

* The U.S. exports more
energy-intensive
manufacturing goods to
Group 2, particularly in
2050 as Group 2 is
meeting a stable
emission target from
2035 to 2050.

» Trade of energy-
intensive manufactured
goods with Group 1
countries falls
somewhat as both
groups face emissions
targets.




TED STy
0‘\\ 7‘5-&

K o = Results: Scenario 3 - S. 2191, Alternative International Action
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» Emissions ’eakage occurs when a domestic GHG policy causes a relative price

differential between domestically produced and imported goods. This causes domestic USA Gropu 1 Group 2
production, which embodies the GHG allowance price to shift abroad, and thus an 2,500
increase in GHG emissions in other countries. Additionally, emissions leakage not N
associated with trade effects may occur when a GHG policy reduces domestic & 2030 2050
consumption of ail, lower demand for oil lowers the world oil price, which increases oil 8 0 i : : I
consumption in countries without a GHG policy thus increasing emissions. s
+ Asaresult of S. 2191, the prices of U.S. exports rise relative to prices in the rest of the ) _‘
world, and export volumes fall. Since exports are price-elastic the volumes fall S 500 2030 2050
proportionally more than the price rises and thus the value of exports declines. Imports &9
are reduced in part by the overall reduction in spending associated with the lower levels g
of consumption. Additionally, commodities directly effected by the emissions cap (e.g. L Alternative International Action
oil) are reduced proportionally more than other imports due to the allowance prices (i') -5,000 . G 1 . Kvot
embodied in their cost. Import substitution counterbalances the above two forces. U.S. (5 2050 rr(ﬁ?p| escsoll:JZrL]Jtsrgei;)(fo)I/I(())v?/
prices of comr_noqlities not directly affect_ed by the policy are relatively highe_r, which < %yotg emissions levels to
leads to substitution away from domestically produced goods and towards imported L 00 2050.
goods. 8 » Group 2 countries (rest of
* In Scenario 3 — S. 2191, Alternative International Action , the International Reserve 6 world) do not take any action.
Allowance Requirement is assumed to be triggered, due to inaction in Group 2
countries. -10,000
+ Group 2 emissions rise by 350 MtCO,e in 2030, and 385 MtCO.e in 2050, since
developing countries do not take any action. This is a less than 1% increase in Group
2 emissions from the reference levels, and is equivalent to U.S. emissions leakage * For example Paltsev (2001) indicates that in a policy limited to industrialized
rates of approximately 11% in 2030 and 8% in 2050. countries, leakage rates can range from 5% - 34% for individual
. . . L ) . o countries, although international trading may reduce that by half. One important
. \_Nhlle Group 2 is not taking any action in this scenario, their emissions are somev_vhat difference between Paltsev (2001) and this analysis is that S. 2191 requires
limited by demand from the U.S. and Group 1 for offset credits from Group 2. This greater emissions reductions than those modeled in Paltsev (2001). This means
results in smaller amounts of leakage than may otherwise be expected.* that economic activity is reduced more under S. 2191, which results in greater
+ The sensitivity case without the International Reserve Allowance Requirement results in reductions in overall consumption and imports. Counterbalancing this effect is
a minimal effect on emissions leakage, with an increase in Group 2 emissions of 361 the greater relative price differential, which causes a larger import substitution
MtCO,e in 2030, and an increase of 412 MtCO,e in 2050 without the requirement effect.
included.
* Group 1 emissions fall by a lesser amount in 2050 than in 2030 as Group 1 follows a Paltsev, Sergey V. “The Kyoto Protocol: Regional and Sectoral Contributions to the
_Kyoto forgver constant emissions target, and greater emission reductions are needed Carbon Leakage.” The Energy Journal, 2001, volume 22, number 4, pages 53-
in the earlier years to meet these targets. 79.
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Results: Scenario 3 - S. 2191, Alternative International Action

International Trade Leakage for Energy-Intensive Manufacturing (ADAGE)

15%

10%

5%

0%

-5%

-10%

-15%

2030

2050

U.S. Imports
from Group 1

Without the International
Reserve Allowance
Requirement, Imports from
Group 2 would increase by
5.4% in 2030 and 7% in 2050

//

T l U T
2030
2050
2050
U.S. Exports U.S. Imports U.S. Exports
to Group 1 from Group 2 to Group 2

*Under Scenario 2 — S. 2191,
Alternative International Action,
imports of energy-intensive
manufacturing goods from Group
2 countries to the U.S. rise in
2030 since Group 2 countries are
not taking any emissions action.

*The International Reserve
Allowance Requirement limits the
imports from Group 2.

*The International Reserve
Allowance Requirement has
no effect on GDP in 2030, and
increases GDP impacts by
$34 billion (or 0.08 percentage
points) in 2050.

*The U.S. is exporting less
energy-intensive manufacturing
goods to Group 2, as Group 2
uses more of their domestic
energy-intensive manufacturing,
resulting in increased emissions
in Group 2.

*The International Reserve
Allowance Requirement reduces
emissions leakage by 3% (11
MtCO,e) in 2030 and 7% (27
MtCO.,e) in 2050.
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Policy Comparison:

Lieberman-Warner (S. 2191) — Bingaman-Specter (S. 1766) — Lieberman-McCain (S. 280)

Global CO, Concentrations (MiniCAM)

ppm

In the reference scenario,* Global CO2 concentrations rise from
historical levels of 354 parts per million (ppm) in 1990 to 718 ppm
in 2095.

Effect of S. 2191, S. 1766, and S. 280

* Assuming no one in the international community changes their
current policies, the global CO, concentrations in 2095 are
estimated as follows:

 If the U.S. adopts either S. 2191, S. 1766, or S.280, CO,
concentrations in 2095 are estimated to be as follows

+ S.2191: 25 ppm lower than the reference scenario, or 694 ppm.
+ S.1766: 10 ppm lower than the reference scenario, or 708 ppm.
+ S. 280: 23 ppm lower than the reference scenario, or 696 ppm.

Effect of International Action plus Senate Bills

750 - International Action
» Group 1 countries (Kyoto
group less Russia) follow /
700 H anallowance path that is V4
falling gradually from the
simulated Kyoto emissions
levels in 2012 to 50%
650 { below 1990 in 2050.
* Group 2 countries (rest of
world) adopt a policy
600 beginning in 2025 that
returns and holds them at
year 2015 emissions levels
through 2034, and then
550 -H returns and maintains them
at 2000 emissions levels
from 2035 to 2050.
500 —
—_ ; - = ==
=== =
/' ==
&
-~
—— Reference
400 —— S.1766 w/o International Action
—— S.280 w/o International Action
—— S.2191 w/o International Action
350 — — International Actionw/ S. 1766
— — International Action w/ S. 280
— — International Action w/ S. 2191
300 T T T T T
1990 2010 2030 2050 2070 2090

* Assuming the international community takes the actions
described in the diagram to the left, the global CO2
concentrations in 2095 are estimated as follows:

» If U.S. takes no action, the global CO, concentrations in 2095 are
estimated to be 516 ppm

« If the international community takes action and the U.S. adopts
either S. 2191, S. 1766, or S.280, CO2 concentrations in 2095
are estimated to be as follows

+ S.2191: 28 ppm lower than the case w/o U.S. action, or 488 ppm.
+ S.1766: 12 ppm lower than the case w/o U.S. action, or 504 ppm.
+ S. 280: 25 ppm lower than the case w/o U.S. action, or 495 ppm.

* Reference scenario emissions come from the Climate Change Science
Program (CCSP) Synthesis and Assessment Product 2.1a MiniCAM reference
case.
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Allen A. Fawcett
Senior Economist, Climate Economics Branch
U.S. Environmental Protection Agency
tel. +1 202-343-9436, fax +1 202-343-2359
email: fawcett.allen@epa.gov

The full EPA analyses of S. 2191, S. 1766, and S. 280, along with the
supporting data are available at:

www.epa.gov/climatechange/economics/economicanalyses.html
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