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MEMORANDUM DRAFT
TO: Distribution
SUBJECT: Nordhaus’s arguments against strict action.

Executive Summary and Key Findings

.+ Nordhaus finds that the optimal policy, given the current state of knowledge and ignoring
uncertainty, is to do very little in the short term (a $6/ton tax in 2005) and only marginally
more in the long term. While his mild long-term policy suggestion helps to inform the
basis of his short term recommendations, Nordhaus only intends to propose a short-term
strategy and emphasizes that policies should change as we learn more.

«  Recognizing wide-ranging uncertainties and the possibility of calamity, Nordhaus
investigates optimal policy choices over a reasonable distribution of possible states of the
world. He shows that while the median optimal carbon tax is on the order of $6/ton in
2005, the mean optimal carbon tax is somewhat larger, at $18/ton in 2005.

« His conclusions are viewed with skepticism by some critics, who believe some or all of the
following: he overstates control costs, he understates control benefits, and his choice of a
positive pure rate of time preference is indefensible. Others find his results and
methodology more robust. :

Introduction

In a 1994 book1, Nordhaus calculates an optimal policy response to the problem of
climate change. A distinguishing feature of this work is that it aims to uncover a truly optimal
policy — that is, one that maximizes net benefit as opposed to one that merely minimizes the cost -
of achieving an ad hoc CO2 concentration target.

Basic Results

Ignoring uncertainty and with a best guess of costs and benefits (based on a wide purview of
existing studies) Nordhaus finds that the optimal policy is to do close to nothing. With the
optimal policy, carbon taxes rise from $6 per ton in 2005 to $20 per ton (1989 dollars) in 2100.
Global average temperature under this policy increases 3.2°C — only 0.2°C less than in the
baseline case. On net, the world economy under this scenario enjoys a small net benefit relative to
the baseline case. See Table 1.

Restricting emissions of greenhouse gases to 1990 levels, on the other hand, inflicts relatively
large net costs. Carbon taxes rise to $400/ton in 2100, and the increase in global average
temperature is limited to only 2.4°C — a full degree less than in the baseline.
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Given that the optimal policy is much closer to doing nothing than to restricting to 1990 levels, it
appears that literally doing nothing in the short term is superior to current proposals oriented on
1990 emissions levels.

Table 12
Global Net Benefit3 Carbon Tax ($/ton)

NPV Annualized | NPV as % of PV | 2005 [ 2055 | 2105

(Sbillions) | ($billions) | of baseline output
Optimal Policy 271 11 0.04 6 15 21
(no uncertainty)
Restrict to 1990 - 7,069 -283 -0.98 50 230 400
levels
Stabilize at 1.5°C | - 40,980 - 1,639 -5.94 200 700 800
increase

It is worth emphasizing that Nordhaus’s result is not simply a matter of delaying controls. While
the typical cost-minimization exercise also shows that carbon emissions should be allowed to
follow a near-baseline path at first, Nordhaus’s result goes further: he finds that relatively little
should be done even over the long term. In his optimal scenario, carbon concentrations are
allowed to grow without apparent bound.

Incorporating uncertainty, Nordhaus’s results change though the basic message of modest
short-term measures does not.

»  Nordhaus examines how the optimal policy changes when key parameter values vary from
his best guess and finds that the mean optimal policy calls for higher carbon taxes than he
finds for the best-guess case. The mean optimal policy calls for a carbon tax of $18/ton in
2005 and $53/ton in 2045.

+  The “mean” result differs from the “best guess” result because the distribution of
outcomes is skewed so that favorable climate change scenarios are similar to the
best-guess case and occur with high probability while extremely unfavorable scenarios
occur with low probability.

«  Nordhaus finds that only 2% of possible scenarios -- the least favorable -- would call for a
carbon tax in 1995 of over $100/ton.

Basis for Results
Nordhaus’s results derive from three key assumptions:
« that the costs of reducing carbon emissions are relatively high;

« that the benefits of carbon control (in the form of averted damages) are relatively low; and

+ that the social rate of discount is greater than zero.
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Critics have attacked Nordhaus on all three points, and it is worth examining each point in greater
detail.

1. Costs

The cost of reducing carbon emissions is determined by the responsiveness of the economy to a
given level of carbon-control effort. For example, if a $10 carbon fee elicits a large response in
terms of lower carbon emissions, the cost of carbon control will be low. Conversely, if a $10
carbon fee elicits a small response, program cost will be high.

The impact on the economy of a carbon-control program in Nordhaus’s model is determined by
two key assumptions — one concerning the “static” response, given current technologies and
carbon use, the other concerning the “dynamic” response, reflecting induced changes in carbon
use and advances in technology.

+  Nordhaus bases his assumption about static responses on existing empirical studies. His
assumptions here are not particularly contentious.

«  Nordhaus attempts to capture dynamic responses by assuming that technology will
improve at about the same rate in the future as it has done in the past. Importantly, the
trend rate of improvement is not allowed to vary depending on the price of carbon permits
or the level of a carbon tax. ‘Critics find fault with this approach, since his model thus
assumes that carbon taxes will in no way accelerate the development of non-carbon
technologies — in stark contrast to the “technologist” view.

Nordhaus notes that his results are sensitive to assumptions about technology, but he does not
document the extent of that sensitivity in isolation from other uncertainties.

T 2. Benefits

The benefits of carbon control are determined by the magnitude of damages averted -- that is,
damages that would have occurred in the absence of a control program. Nordhaus calculates that
these damages would be relatively modest. For example, he estimates that a 3°C temperature
increase results in only a 1.3 percent loss of output per year.

Some critics feel that damages averted will be greater than Nordhaus assumes. They note that
SO2 and particulate emissions will be reduced, biodiversity will be better maintained, and negative
health effects will be avoided.

In a survey of experts, Nordhaus finds that the median cost prediction for a 3°C rise in
temperature is 1.9 percent of output annually -- 40% higher than his own. The mean prediction is

much higher, at 3.6 percent.

3. The social rate of discount
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‘Given that costs are borne up front and benefits accrue mainly in the distant future, assumptions
about the social rate of discount are crucial. Nordhaus assumes that the social rate of discount is
3 percent per year; this rate is sufficiently large as to significantly reduce the present value of the
distant and already modest benefits.

Many critics (mainly non-economists) feel that a social rate of discount greater than zero is
indefensible on ethical grounds. However, mainstream economists strongly endorse the approach
to discounting which Nordhaus uses and find it difficult to understand very low rates of time
preference in the context of observed behavior.

Nordhaus re-evaluates the optimal policy when the pure rate of time preference is only 1 percent
and finds that the optimal carbon tax in this case is considerably greater (see Table 2).

Table 2
Optimal Carbon Tax
($/ton)
Rate of Time Preference | 1995 2045 2095
3% 53 13.7 21.0
1% 23.6 52.6 77.5

Conclusion

Nordhaus’s analysis implies that little should be done either in the short term or in the long term.
His results hinge on assumptions about technology improvements, appropriate discount rates, and
the size of potential damages. Critics feel that Nordhaus may be:

«  overestimating mitigation costs because he ignores the possible influence of higher energy
prices in spurring the development of new technology; and
 underestimating damages from climate change.

While both would tend to cause Nordhaus to be too lax in his policy recommendations, it is not
clear that such criticisms can be sustained far enough to overturn Nordhaus’s basic point that
strict action is inappropriate in the short term. The discount rate issue, while crucial, is difficult to
settle. -



9/18/97
- Outputs
Scenario |Model Modelers [Target Timetable |Itading [Permit Revenue {Burden [BAU Paper Tons |AEEI [Ramp-up [Time Path [FPDV (5%; GDPin 2010
. Allocation |Recycling [Sharing |Emissions |or Corre- 2000-2050) (deviation
Path sponding Foregone from BAU)
Assumptio |Reductions Consumption
n
ISGM1T BAU SGM, Batielle |n/a n/a n/a n/a n/a n/a TAT n/a U n/a -->2050, $T2T,650 billion [$9,185 billion
MAGICC -->2100 (BAU (BAU GDP)
(climate)  |consumption)
ISGMY -10% of [SGM, Baitelle  |-10% 1990 [sfabilize in [Annex T [auction Tump-sum [no LDT™ |TAT PT 10 no -->2050, $4385 billion $9,155 billion
1990 in  |MAGICC emissions 2010 part. |-->2100 (-$30 billion)
2010 level Tclimate)
M3 -10% of [SGM, Battelle  {-10% 1990 [stabilize in |domestic [auction Tump-sum {n6 LDT™ {IAT PT 1.0 no -->2050, $980 billion $9,149 billion
1990 in |MAGICC emissions 2010 only part. -->2100 (-$36 billion)
2010 level (climate)
SGM10 -10% of [SGM, Baitelle  [-10% 1990 [stabilize in |worldwide|auction Tamp-sum [no LDC™[TAT PT |KY] no =->2050, $50billion £9,171 billion
1990 in |MAGICC emissions 2010 . part. -->2100 (-$14 billion)
2010 level (climate)
SGM36 1950 in [SGM, Battelle 1990 stabilize in {Annex [ [auction [ump-sum [no LDC™ [TAT PT 0 yes -->2050, $195 billion $9, 179 billion
2020 MAGICC emissions 2020 part. -->2100 (-$6 billion)
level (climate)
M39 1990 1n SGM, Battelle 1990 stabilize in [Annex [auction Tump-sum [no LDC™ [TAT PT 1.0 in 2005 -->2030, $230 billion $9, 172 billion
2010 MAGICC emissions 2010 part. -->2100 (-$13 billion)
level (climate)
ISGM3 1990in [SGM, Batielle {1990 stabilize in |[Annex T fauction Tump-sum [no LDC™ |IAT PT ) no -->2050, $225 billion $9,172 billion
2010 MAGICC emissions 2010 part. -->2100 (-$13 billion)
level (climate)
M18 T990in  [SGM, Batielle 1990 stabilize in [Annex [ [auction Tump-sum [LDC TAT PT 1.0 n 2005 -->2050, $255 billion $9, 172 billion
2010 MAGICC emissions 2010 stabilizes -->2100 (-$13 billion)
level at 2030 in (climate)
2030
MZ1 T990in~ |[SGM, Batielle [1990 stabilize in |Annex [auciion fump-sum [LDC TAT PT 1.0 in 2005 -->2050, $260 bilhon $9,172 billion
2010 MAGICC emissions 2010 BAU to -->2100 (-$13 billion)
level 2030, (climate) :
equal per
capita in
2050
ISGMT7 1990 1n SGM, Battelle 1990 stabilize In |domestic [auciion Tump-sum |[LDCT TAT PT 1.0 in 2005 -->2050, $740 billion $9, 164 billion
2010 MAGICC |emissions 2010 only stabilizes -->2100 (-$21 billion)
level at 2030 in (climate)
2030
2 1990 in SGM, Battelle 1990 stabilize in [domesiic [auction fump-sum [no LDC™ [TAT PT 0 no -->2050, $665 billion $9,165 billion
2010 MAGICC emissions 2010 only part. -->2100 (-$20 billion)
level (climate)
M38 1990 in  [SGM, Battelle ™ [19%0 stabilize in |domestic |aucfion Tump-sum [no EDC [TAT PT 0 in 2005 1-->2050, $740 bilion $9,T64 billion
2010 MAGICC emissions 2010 only part. -->2100 (-$21 billion)
level (climate)
SGMZ0 1990 |SGM, - |[Battelle [I990 stabilizé in [domestic [auction Tump-sum [LDT TAT PT 1.0 n 2005 -->2050, $740 billion $9,164 billion
2010 MAGICC emissions 2010 only BAU to -->2100 (-$21 billion)
level 2030, (climate)
equal per
capita in
. 2050 :
SGM40 19901 |SGM, Baftelle [I990 stabilize in |[worldwide[auction Tump-sum jno LDT ™ [TAT PT 1.0 in 2005 [-->20U50, $5 billion $9,180 billion
2010 MAGICC emissions 2010 part. -->2100 (-$5 biilion)
level (climate)
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D Scenario [Model Modelers [Target Timetable [Irading |Permit Revenue [Burden [BAU Paper Tons [AEEI JRamp-up [Time Path [PDV (53%; GDPin 2010
Allocation [Recycling [Sharing |Emissions |or Corre- 2000-2050) (deviation
Path - sponding Foregone from BAU)
Assumptio |Reductions Consumption
n
M4 1990 in  [SGM, Battelle [1990 stabilize in [worldwide[auction [ump-sum [no LDC™ [IAT PT .0 no -->2050, $5 billion $9,T80 billion
2010 MAGICC emissions 2010 part. -->2100 (-$5 billion)
level (climate)
M22 1990 In SGM, Baftelle 1950 stabilize in  [worldwide[auction Tump-sum [LDC TIAT PT 0 n 2005 -->2050, $25billion $9,T80 billion
2010 MAGICC emissions 2010 BAU to -->2100 (-$5 billion)
level 2030, _(climate)
equal per i
capita in
2050
SGM19 T990 In SGM, Baftelle 1990 bilize in [worldwide[auction Tump-sum |LDC TAT PT 0 in 2005  [-->2050, $20billion $9.180 billion
2010 MAGICC emissions 2010 stabilizes -->2100 (-$5 billion)
level at 2030 in (climate)
2030
ISGM35 T990n~ |[SGM, Batielle 990 stabilize in |domesfic |auction Tump-sum [no LDC [TAT- PT 0 yes -->2050, $660 billion $9,172 billion
2020 MAGICC emissions 2020 only part. -->2100 (-$13 billion)
level (climate)
GM37 9901in  [SGM, Batielle {1990 stabilize in” [worldwide[auction Tump-sum |no LDC  [IAT PT Y yes -->2050, -$T billion 39,183 billion
2020 MAGICC emissions 2020 . part. -->2100 (-$2 billion)
level (climate)
ISGM6 1995 In SGM, Battelle 1995 stabilize in JAnnex 1 [auction Tump-sum [no LDT  [IAT CR 1.0 no -->2050, $380 billion 9,175 billion
2010 MAGICC emissions 2010 part. -->2100 (-$10 billion)
level (climate)
SGMS 1995 1n |SGM, Battelle™ [1995 stabilize in_ [domestic jauciion Tump-sum |[no LDC {IAT CR Y no -->2050, 425 billion $9,174 billion
2010 MAGICC emissions 2010 only part. -->2100 (-$11 billion)
level : (climate)
SGM7 19951 [SGM, Battelle 1995 stabilize in [worldwide[auction Tump-sum [no LDT " {IAT CR 1.0 no -->2050, $30 billion $9,179 billion
2010 MAGICC emissions 2010 part. -->2100 (-$6 billion)
|level (climate)
SGMJ3 T1995in  |SGM, Battelle |1995 stabilize in |Annex T [auction fTump-sum [no LDC ~ [IAT CK 0 yes -->2050, $4T10 billion 39,176 billion
2020 MAGICC emissions 2020 part. -->2100 (-$9 billion)
level (climate)
[SGM32 1995 In {SGM, Batielle  [T995 stabilize in (domestic |auction - [lump-sum [no LDC [TAT CK T.0 yes -->2050, $445billion $9,176 billion
2020 MAGICC emissions 2020 only part. -->2100 (-$9 billion)
level (climate)
SGM34 [995in  |SGM, Raftelle [1995 stabilize in |worldwide auction Tump-sum [no LDC ™ [IAT CK 1.0 yes -->2050, [-$4Ubillion $9,T80 billion|
2020 MAGICC emissions.  |2020 part. -->2100 (-$5 billion)
level . (climate)
[SGMT12Z Peak in SGM, Battelle [2010 BAU stabilize in Ainnex T TJauction Jump-sum [no LDC  [TAT PT 1.0 no -->2050, $55 billion $9,185 billion
2015 MAGICC emissions in |2040 ' part. -->2100 ($0 billion)
2015; 1990 (climate)
level in 2040
SGM30 Peak in SGM, Battelle~ [Z0I0BAU stabilize in [Annex1 Jauction Tump-sum [no LDC  [IAT Pl 1.0 tn 2005 -->2050, $75 billion $9, 185 billion
2015 MAGICC emissions in [2040 . part. -->2100 (0 billion)
2015; 1990 (climate)
level in 2040
ISGM24 Peakin  |[SGM, Battelle” |20I0BAU  [stabilizein |AnnéxI [auction Tump-sum [LDT TAT PT 1.0 2005 {-->2050, $75 billion $9,185 billion
: 2015 MAGICC emissions in |2040 stabilizes -->2100 (0 billion)
2015; 1990 at 2030 in (climate)
level in 2040 2030
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1D Scenario [Model Modéelers [Target Timetable [Trading [Permit Revenue [Burden [BAU Paper Tons JAEET JRamp-up [Time Path |PDV (5%; IGDPin 20107
Allocation |Recycling [Sharing [Emissions |or Corre- 2000-2050) (devintion
Path sponding Foregone from BAU)
Assumptio |Reductions Consumption
n
SGM2Z7 Peak in SGM, Batlelle™ |20I0BAU [stabilize in [AnnexI {auction Tump-sum [CDC TAT PT 0 in 2005 [-->2050, $75billion $9.,185billion
2015 MAGICC emissions in |2040 BAU to -->2100 (0 billion)
2015; 1990 2030, (climate)
level in 2040 equal per
capita in
2050
SGMTT Peak in SGM, Battelle [20I0BAU  [stabilize in |domestic [auction Tump-sum [no LDC  [TAT PT 1.0 no -4-->2050, $235billion $9,185 billion
2015 MAGICC emissions in (2040 only part. -->2100 ($0 billion)
2015; 1990 (climate)
level in 2040
SGM29™ ~ |Peakin  [SGM, Baffelle [20T0BAU |[stabilize in |domeslic |auction lump-sum [rio LDC™ [IAT ™~ — — [PT 77 7 |I0" 7[in 20057 |~>2050;" '|$270 billion ™ $9,184 billion
2015 MAGICC emissions in |2040 only part. -->2100 (-$1 billion)
2015; 1990 (climate)
level in 2040
GMZ6 Peak in SGM, Battelle |[2010 BAU  [stabilize in [domestic [auction Tump-sum [LDC TAT PT 1.0 in 2005 [-->2050, $270 billion $9,T84 billion
2015 MAGICC emissions in |2040 only BAU to -->2100 (-$1 billion)
2015; 1990 2030, (climate)
level in 2040 equal per
capita in
2050
ISGM23 Peakin |SGM, Battelle . [2010 BAU~ [sfabilize in |domestic [auction fump-sum [CDC TAT™ PT 0 in 2005 |-->2050, $270Billion $9,183 billion
2015 MAGICC emissions in {2040 only stabilizes -->2100 (-$1 billion)
2015; 1990 at 2030 in (climate)
level in 2040 2030
SGMZ5 Peak in SGM, Battelle  [20I0BAU_ |[sfabilize in [worldwide[auction Tump-sum [LDC TAT PT 0 in 2005~ [-->2050, -3$3 billion $9,185 billion
2015 MAGICC emissions in [2040 stabilizes - -->2100 (0 bitlion)
2015; 1990 at 2030 in (climate)
level in 2040 2030
SGM3T Peak'in SGM, Batielle [20I0BAU  |[sfabilize iIn [worldwide[auction Tump-sum [no LDC  [IAT Pl 1.0 n 2005 [-->2050, -$5 billion $9,185 billion
2015 MAGICC emissions in  [2040 part. -->2100 (O billion)
2015; 1990 (climate)
level in 2040
SGM1T3 Peak in SGM, Baftelle ~ [2010 BAU [siabilize in [worldwide[auction Tump-sum [no LDC ™ [IAT PT 1.0 no -->2050, -$8billion $9,185 billion
2015 MAGICC emissions in {2040 part. -->2100 ($0 billion)
2015; 1990 (climate)
level in 2040
ISGM28 Peak'in SGM, Battelle [2010 BAU stabilize in |[worldwide[auction Tump-sum [CDC TIAT PT 0 in 2005 -->2050, $1 billion $9.185 billion
2015 MAGICC emissions in (2040 BAU to -->2100 (0 billion)
2015; 1990 2030, (climate)
level in 2040 equal per
capita in
2050
SGMT15 +10% of [SGM, Battelle [¥10% 1990 |siabilize in [AnnexI [auction [ump-sum [no LDT [IAT PT 1.0 n 2005 [-->2050, 395 billion $9,181 billion
1990in  [MAGICC emissions 2010 : part. -->2100 (-$4 billion)
2010 level (climate)
SGMT4 +10% of [SGM, Baftelle  |¥10% 1990 |[sfabilize in |domestic [auction Tump-sum [no LDC  [TIAT PT .0 in 2005 [-->2050, $460 billion $9,1T74 billion
1990 in |MAGICC emissions 2010 only part. -->2100 (-$11 billion)
2010 level (climate)
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level in 2040

Scenario [Model Modelers [Target Timetable [Trading [Permit Revenuée [Burden [BAU Paper Tons [AEET [Ramp-up [Time Fath [PDV (5%; GDPin 2010
Allocation |Recycling {Sharing (Emissions or Corre- 2000-2050) (deviation
Path sponding Foregone from BAU)
Assumptio |Reductions Consumption
n
ISGMT6 +10% of  [SGM, Batielle |+10% 990 [stabilize in [worldwide[auction Tump-sum [no LDT [TAT PT 10 in 2005~ [-->2050, [$Tbillion $9,184 billion
1990in |MAGICC {emissions 2010 part. -->2100 : (-$1 billion)
2010 level (climate)
AT BAU Markal — |DOE a a wa  |wa wa - Wa TAT ia <TI0 [wa =025 |wa $9,205 Billion
(BAU GDP)
IMM2 19907in ~ [Markal DOE 1990 stabilize in {domestic” [auction Tump-sum {no LDC  |TAT n/a ~T0 [n/a -=>2025 n/a $9,137 billion
2010 emissions 2010 only part. (-$68 billion)
level
IMM3 T995 in Markal DOE 1995 stabilize in [domestic |auction Tump-sum |{no LDT ~ [TAT n/a ~I.0  [n/a -->2025 n/a $9,152 billion
2010 emissions 2010 only part. (-$53 billion)
level
IMM4 T990°in [Markal DOE 1990 stabilize in |domestic [auction lump-sum [no LDC™ [TAT nfa ~T.0 [nfa -->2025 n/a $9,197 billion
2020 emissions 2020 only part. (-$8 billion)
level
MM5 ™ Peakin ~ |Markal DOE 2010 BAU [sfabilize in |domestic’ [auction [ump-sum [no LDC |[AT n/a ~T0 na -->2025 n/a $9,207 billion
2015 emissions in (2040 only part. (-$4 billion)
2015; 1990




Permit |Permit [Fermit |Conc. Conc. Year Conc. Change in Changein  |[Emissions|Year Tatl. lrad.e of {Infl. Trade ol {Date File (h*\jaldy\)
Prices:  |Prices: |Prices: [(ppmv) in (ppmv) in (550 ppmv)  |Temp. (deg. {Temp. (deg. |Peak, Returns to  [Permits, U.S., |Permits, U.S., (Received
2010 2025 2050 2050 2100 Reaches 2x C) from 1990 |C) from 1990/ mm¢ce 1990 2010 2050 Run
(Deviation |(Deviation |Pre-Ind. Level jin 2050 in 2100 (year) (MMTCE), ($)|(MMTCE), ($)
from BAU) {from BAU) ((Deviation (Deviation (Deviation
from BAU)  (from BAU) from BAU)
M7 30 30 30 502 IT 065 1.06 36 no peak: [n/a n/a n/a 721797 lcea%0_~1 xIs
2245
(2050)
'SGMI 391 137 238 48T 645 2073 0.97 2.1 1637 never returns |-180, =332, 1797 [cea%0m_~TxIs
21 (-66) +9) (-0.09) (-0.25) (2005) (-$16.4 billion) (-S79__£ billion)
SGM8B $175 304 924 481 645 2074 0.97 ZT1 1637 010 n/a n/a 721797 [cea90m_~1xIs |
(-21) (-66) (+9) (-0.09) (-0.25) (2005)
M10 £33 37 45 481 645 2074 0.97 Z11 no peak: |never returns [-332, -845, JZV/97 Eea90m_~l XIs
(-21) (-66) +9) (-0.09) (-0.25) 2060 (-$11.0 billion) |(-$38.0 billion)
: (2050)
GM36 23 86 150 4 656 2072 0.99 216 no peak: [n/a 180 -364 9/T0/97 [case20~T xIs
(-16) (-55) *7) (-0.07) (-0.20) 1714 (-$4.14 billion) |(-$54.6 billion)
(2050)
SGM39 341 84 149 486 656 2072 0.99 2.16 no peak:  [never retums [-202, -364, 9710797 caselU~T.xIs
(-16) (-55) +7 (-0.07) (-0.20) 1714 (-$8.3 biltion) [(-$54.2 billion)
) (2050)
ISGM3 $42 34 149 486 655 2072 0.99 215 no peak: [never refumns |-202Z, -364, TZ1/97 |cea%0 _~2.xIs
(-16) (-56) Q)] (-0.07) (-0.21) 1714 (-$8.5 billion) |(-$54.2 billion)
(2050)
SGM18 39 83 150 LY} 565 2091 0.96 1.82 no peak: [never returns [-Z09, -362, 727797 |caseZ.xls,
(-24) (-146) (+26) (-0.10) (-0.54) 1712 (-$8.2 billion) |(-$54.3 billion) 9/4/97 fax
(2050)
ISGMZT 39 83 T50 n/a n/a n/a n/a n/a no peak: |never returns {-209, -362, 2797 [case3 xIs
1712 (-$8.2 billion) |(-$54.3 billion)
| (2050)
I
GM17” TO8 188 582 476 564 2092 095 1.82 1550 010 n/a n/a 8/27/97 caseZ xls,
(-26) (-147) *27) (-0.11) (-0.54) (2000) 9/4/97 fax
[SGMZ $T10 91 582 435 658 2072 0.99 216 1637 010 n/a n/a T/97 [cea%U0_~2.xIs
17D (-53) -+ (-0.07) (-0.20) (2005)
SGM38 $T108 188 582 484 656 2073 0.98 215 1550 010 n/a n/a 9710797  [caselU~T.xIs
(-18) (-55) (+8) (-0.08) (-0.21) (2000)
GMZ20 108 188 582 na n/a n/a n/a n/a 1550 010 n/a n/a 727797 [case3.xIs
(2000) :
SGM4U 316 23 33 486 656 2072 0.99 2.16 no peak: |never refurns [-312, -T5T, 9710797 [caselU~TXIs
(-16) (-55) -+n (-0.07) (-0.20) 2101 (-$5.0 billion) }(-$24.8 billion)
(2050)
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1D Permit |[Permit |[Permif [Conc. Conc. Year Conc. Change in Changein  [Emissions[Year Intl. Trade of [Inil Trade of [Date File (h:\jaldy
Prices:  |Prices: |Prices: |(ppmv)in |(ppmv)in  [(550 ppmv) |Temp.(deg. |Temp. (deg. |Peak, Returns to  [Permits, U.S., |Permits, U.S., (Reccived :
2010 2025 2050 2050 2100 Reaches2x  |C) from 1990 |C) from 1990|mmtce {1990 2010 2050 Run
(Deviation  |(Deviation |Pre-Ind. Level |in 2050 in 2100 (year) (MMTCE), ($)|((MMTCE), (§)
from BAU) |from BAU) |(Deviation (Deviation (Deviation
from BAU) from BAU) from BAU)
4 $T16 23 32 486 655 2072 0.99 215 no peak: [never retums [-313, =752, 8721797 {cea90_~2.xIs
(-16) (-56) +7 (-0.07) (-0.21) 2102 (-$5.0 billion) |(-$24.1 billion)
(2050) :
ISGM2Z 5 23 (1) n/a n/a Wa n/a na no peak: [never returns [n/a n/a DB/27/9T jcaseJ xls
2239
(2050)
B
[SGM19 15 23 T10 478 565 209T 0.96 1.32 1883 never returns |-316, -500, 8727/97 |caseZ xls,
(-24) (-146) (+26) (-0.10) (-0.54) (2040) (-$4.7 bitlion) |(-$55.0 billion) 9/4/97 fax
SGM35 7T 192 582 484 656 2073 0.98 215 1550 020 n/a n/a 97T0/97 [case2U~T.xIs
(-18) (-55) (+8) (-0.08) (-0.21) (2000)
SGM37 9 24 33 486 656 2072 0.99 216 no peak: [n/a -246 =751 G/10/97 |case20~T.xls
(-16) (-55) ()] (-0.07) (-0.20) 2101 (-$2.21 billion) [(-$24.78
(2050) billion)
ISGMB $74 119 02 483 648 2074 0.98 212 1637 never returns ]36, -122, 872179 cea95_~1.xls
(-19) (-63) +9) (-0.08) (-0.24) (2005) (+$2.7 billion) |(-$24.6 billion)
SGM5 $62 131 317 483 648 2074 098 212 1637 never returns |n/a n/a B/Z1/97 |[ceal5_~TI.xIs
(-19) (-63) +9) (-0.08) (-0.24) (2005)
ISGM7 $27 32 I 483 648 2074 098 212 no peak: |never returns [-131, -593, 8721797 [cea95_~1.xIs
(-19) (-63) +9) (-0.08) (-0.24) 2073 (-$3.5 billion) |(-$24.3 billion)
(2050)
SGM33 57 120 03 482 648 2074 0.97 212 no peak: in/a 20 -119, 9710/97 ~ [case20~Z xIs
(-20) (-63) +9) (-0.09) (-0.24) 1599 ($1.14 billion) |(-$24.16
(2050) billion)
SGM32 ST 131 318 482 648 2074 0.97 2.12 1550 n/a n/a n/a 9/T0/97 ~ |case20~2 xIs
(-20) (-63) +9) (-0.09) (-0.24) (2000)
SGM34 21 33 41 482" 648 2074 0.97 212 no peak: [n/a -122 -592 9710797 [caseZU~2xIs
(-20) (-63) +9) (-0.09) (-0.24) 2072 (-$2.56 billion) |(-$24.27
(2050) billion)
SGM12 30 a7 155 491 na n/a 1.02 n/a 1807 never retumns |0, {n/a) -367, 1797 [cea90_~T1.xIs
(-11) (-0.04) (2015) (-$56.9 billion)
GM30 T 56 153 489 658 2071 T1.00 217 1755 never returns [-3, -367, 727797 |caseb.xls,
(-13) (-53) (+6) (-0.06) (-0.19) (2015) (-$0.06 billion) |(-$56.2 biilion) 9/4/97 fax
ISGMZ4 T1 &1 153 481 568 2089 098 1.84 1755 never retumns [-5, -367, T72TI9T |cased xls,
(-21) (-143) (+24) (-0.08) (-0.52) (2015) (-$0.06 billion) |(-$56.2 biilion) 9/4/97 fax
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1D Permit |Permit |Permit [Conc. Conc. Year Conc. Change in Change'in  [Emissions|Year Intl. Trade of [Infl. Trade of [Date File (h:\jaldy\)
Prices: Prices: |Prices: |(ppmv) in (ppmv) in (550 ppmv) [Temp. (deg. [Temp. (deg. {Peak, Returns to  |Permits, U.S., (Permits, U.S., |Received :
2010 2025 2050 2050 2100 Reaches 2x C) from 1990 |C) from 1990 mmtce 1990 2010 2050 Run
(Deviation [(Deviation |Pre-Ind. Level |in 2050 in 2100 (year) (MMTCE), ($)|(MMTCE), ($)
from BAU) (from BAU) |(Deviation (Deviation (Deviation
from BAU) from BAU) from BAU)
GM27 1T 56 153 na n/a n/a n/a n/a 1755 never refums |-3, -367, /2TI97 fcase5.xls
(2015) (-$0.06 billion) [(-$56.2 billion)
GMT1 $0 84 559 389 /a /a T.0T na 1807 040 wa va T21797 |cea%0_~TXIs
(-13) (-0.05) (2015)
SGM29 12 99 563 489 658 2071 1.00 217 1729 2030 n/a n/a 8/27/97 |caseb XIs,
(-13) (-53) (+6) (-0.06) (-0.19) (2015) 9/4/97 fax
ISGMZ6 12 99 563 n/a n/a n/a n/a n/a 729 R040 n/a - n/a — P827/97 caseSxIls
(2015)
.’SGM23 B2 99 563 48T 568 2089 0.9%8 1.84 1729 040 n/a n/a 8/27/97  [cased xls,
(-2n (-143) (+24) (-0.08) (-0.52) (2015) 9/4/97 fax
ISGM25 ) 16 11 481 568 2089 098 184 1893 never returns [-30, -500, 8727/97 |cased.xIs,
(-21) (-143) (+24) (-0.08) (-0.52) (2030) (-$0.1 biltion) |(-$55.5 bitlion) 9/4/97 fax
SGM3T 4 16 3 489 658 2071 T.00 217 no peak: [never returns |-30, =751, 7/97  [caseb xTs,
(-13) (-53) (+6) (-0.06) (-0.19) 2101 (-$0.12 billion) [(-$24.8 billion) 9/4/97 fax
(2050)
SGMT3 $0 14 33 491 na n/a 1.02 n/a no peak: |never returns |0, (n/a) =752, 82T/97 [cea®0 ~T XIs
(-11) (-0.04) 2102 (-$24.8 billion)
(2050)
ISGMZB 4 16 ) /a a n/a wa na no peak: |never refumns |n/a wa 8/Z779T [case5xls
2241
(2050)
SGM15 7 56 13 439 - 66i 2071 1.00 218 no peak: [neverreturns |-172, -339, 8IXT79T [casel XIs
(-13) (-49) (+6) (-0.06) (-0.18) 1824 (-$2.9 billion) |(-$38.3 biilion)
(2050)
SGM14 60 128 310 488 664 2071 099 - 218 1550 never retumns {n/a n/a 8727/97 "|casel xIs
(-14) (-47) +6) (-0.07 (-0.18) (2000)
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D Permit.  [Permit [Permit |Conc. Conc. Year Conc, Change in Change in~ [Emissions[Yeéar Inil. Trade of [Inil Trade of [Date File (h:\jaldy\)
Prices: |Prices: (Prices: |[(ppmv)in (ppmv) in (550 ppmv) |Temp. (deg. |Temp. (deg. |Peak, Returns to  |[Permits, U.S., [Permits, U.S., |Received :
2010 2025 2050 2050 2100 Reaches 2x C) from 1990 [C) from 1990{mmtce 1990 2010 2050 Run
(Deviation |(Deviation |Pre-Ind. Level [in 2050 in 2100 (year) (MMTCE), ($)|(MMTCE), ($)
from BAU) [from BAU) |(Deviation {(Deviation {Deviation
from BAU) from BAU) from BAU)
SGMT16 7 16 25 489 662 2071 T.00 218 no peak: |never returns [-219, -643, 127797 [casel XIs
(-13) (-49) +6) (-0.06) (-0.18) 2128 (-$1.5 billion) [(-$16.1 billion)
. (2050)
MMT 30 U wa n/a n/a n/a n/a n/a no peak: |n/a n/a n/a — 8726797 [8_2Z6runl.wk4
2066
(2025)
MM2Z 31438 192 na n/a n/a n/a n/a n/a 1586 010 na n/a 726/97 [8_2Z6brunl-wk4
(2005)
MM3 3136 146 n/a n/a n/a n/a n/a n/a T600 n/a na n/a 8726/97 |8_Z6runl.wkd
(2005)
IMM4 30 198 n/a n/a n/a n/a n/a n/a T7349 020 n/a n/a 8726/97 [8_Z6runl.wk4
(2010)
MM5™ " 1307 T T T899 T [n/a n/a n/a n/a AT T T T T nfa T T T 17677 72040 T T n/aT T T T [afa T T T T TTTP8/26/97  [8_26runl . wkd
(2015)
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2. Cost-benefit analysis in “Integrated Assessment” models

Integrated Assessment (IA) analyses try to bring together assessments of the physical,
ecological, economic, and social impacts of climate change with assessments of policies for
responding to climate change and their socioeconomic consequences. Generally speaking, the
models can be described schematically as linking economic decisions in the energy (and
agriculture) sectors that give rise to GHG emissions (and changes in carbbon sequestration),
models of atmospheric composition, climatic change, and changes in oceans, and models that
describe the potential impacts of climate change on health, natural resources, cogfital areas,
and other factors of socioeconomic interest. Different components of various IA frameworks
are represented in differing degrees of detail and sophistication. A few models contain the !
capacity to be used for a benefit-cost analysis, in which it is possible to evaluate changes inthe |-
long-term path of GHG emissions that maximizes the net benefits of GHG control (these__ L ><(
benefits are the avoided damages of climate change less the costs of control). Alarger @ 7%
number of TA models can evaluate the benefits and costs of specified policies but are unable to __‘_
indicate what emissions reductions maximize net benefits. /TAframeworks are inhierently more
“top-down” in their characterization of economic decisionmaking, though some models
contain a fair amount of energy sector detail.

-Z

A very striking feature of IA models is that they tend to indicate the desirability — from
the perspective of maximizing net benefits over time -- of emissions continuing to rise well
into the next century, if not beyond. (For a recent comparison of IA model results, see Manne

- 1996. -[JEFF: Do you want cites of individual models too?]) By 2010, the models indicate

-~—6nly small deviations downward from a business as usual (BAU) path (see also IPCC 1996b,
Chapter 10). In some cases the emissions do stabilize toward the middle of the next century,
but in other cases they continue rising (though more slowly than with business as usual) even
beyond 2100. These emissions paths clearly imply increases in atmospheric concentrations of
GHGs well beyond the kinds of targets that have been considered in current policy debates
(e.g., 550 ppm). One important consequence is that the models indicate costs of near-term
emissions stabilization well in excess of the avoided damage costs.
A \w\-“'( " (G

A number of criticisms have been levelled at these IA results. These criticisms include:

Failure to consider the possibility of unlikely but catastrophic events that could result from
climate change (e.g., catastrophic sea level rise from melting of the Antarctic ice sheet,
runaway global warming from frozen methane releases, or relocation of the Gulf Stream —
see IPCC 1996a, Chapter _ ).

Failure to give adequate consideration to the scale of potential damages, even in the absence
of catastrophe. Cline (1992), for example, argues that damages are much higher than is
incorporated in most IA models (see also IPCC 1996a, Chapter 6 for various estimates).
One specific concern that has been raised is that the IA models do not account adequately
for the costs of a less stable climatic and ecological systems in the face of GHG
accumulations.
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(57

Failure to consider the adverse consequences of less aggressive abatement policies for future
generations — in the context of IA models themselves, the criticism is that discounting of
future generations’ well-being is excessive. Cline (1992) also raises this concern, as does
Howarth (199 ). |

Failure to consider how uncertainty about all these effects affects the “optimal” decision (Pizer
1997).

Failure to consider how lack of early action will jeopardize the achievement of any
longer-term mitigation by signalling a lack of political will ((NEED CITE]), or how lack
of early action will retard induced technical progress that is needed to make mitigation
affordable (Grubb 1995).

Sensitivity analyses carried out with IA models suggest that at least some of these criticisms
are not major concerns; others may be serious concerns, but empirical judgments are not
possible given the current state of knowledge. The Manne (1996) survey referred to above
considered scenarios in which the climate’s sensitivity to accumulating GHGs was greater than
is typically assumed, or the the damages are larger (by a factor of almost 8) for a given change
in the atmosphere. In either case emissions should (from the perspective of maximizing net
benefits) be lower, but the extra degree of emissions reductions required by 2010 is significant
(on the order of 25 percent or more) only if climate damages are much higher than expected
(the sensitivity of the atmosphere to GHG emissions seems much less important in these
analyses). And even in this case, emissions still will be higher than 1990 levels unless the
atmosphere and the ecological-economic systems both are quite sensitive. (Broadly similar
conclusions follow if, instead of looking at higher damages, one looked at damages that grew
proportionately faster as atmospheric GHG concentrations grew [CETA cite]). Thus, the JA
models give little support for a policy of near-term emissions stabilization unless damages turn
out to be much higher than at least some experts expect.

Tt is also true that the results of IA models are sensitive to the choice of discount rate used
to compare consumption today and in the future. A very low discount rate will imply greater
weight on damages accruing over time to future generations, and thus the need for a more
aggressive abatement strategy. This tradeoff is influenced by the rate of economic growth,
since growth will make future generations better off and thus better able to afford and respond
to the damages of climate change (Schelling 1995). However, there are numerous €conomic
and ethical controversies surrounding the appropriate way to discount future damages in IA
models, and no clear consensus has emerged. One important point that is often ignored in this
debate is how much today s generation is willing to sacrifice to provide for the increased
protection of future generations through GHG abatement; this is a critical unknown since it is
today’s generation that must necessarily must decide to pay the bill. All that can be said
analytically, therefore, is that intergenerational equity might be an argument for more
aggressive abatement.

Uncertainty about future damages or other influences on the costs and benefits of abatement
can make a difference. However, Pizer’s (1997) analysis suggests that the most important
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source of uncertainty concerns the nature of our preferences for consumption and
environmental protection. (Unlike the Manne (1996) analysis, Pizer considers the possibility
that damages may be lower as well as larger.) A recent paper by Gjerde et al (1997) considers
the risk of a sudden loss of economic output and well-being on the scale of the Great
Depression from climate change. While their analysis indicates more aggressive abatement
than other IA analyses without this risk, the introduction o the risk has little relative effect on
the desirable level of emissions reduction by 2010, and little effect for a number of years
thereafter (unless the loss is much larger even than the Depression).

This leaves the issues of political credibility and induced technical change. As for the latter,
it is true that sending a less strong signal to energy markets will slow up technical progress.
However, there is great uncertainty about how much of a loss this would be in practice, and
the loss would have to be greater than most models seem to indicate before the substantial
costs of near-term stabilization could be justified. This does nof mean, however, that no
actions are justified on cost-benefit grounds to reduce emissions or stimulate technical
progress. Aside from initial steps to curb emissions growth, which signal the need for
technical change, longer-term measures to promote the development of new technology are
warranted. Political credibility is a more complicated issue to which we return below

t_\‘ _.“'__—A

A

3. Estimates of optimal paths to stabilize GHG concentration levels

Much of the debate about GHG stabilization takes as given that simply allowing emissions
to continue to grow for a long period, albeit more slowly, puts the biosphere at too much risk
and is not credible politically. An alternative strategy....[continue with current text]

Comments on political credibility to be inserted somewhere in the text

Political credibility arises frequently in the discussion of imtertemporally flexible
approaches to GHG mitigation. It is argued, that allowing emissions reductions to be deferred
to a more distant future invites noncompliance with our domestic obligations, and risks
sending a signal to countries not in line for immediate emissions targets that curbing emissions
is not a serious matter. Several other points do not seem to surface in this debate and are
important to put the issue in context.

(1) A proposed agreement that demonstrably imposes much higher costs than an alternative
more measured approach, and thereby invites substantial domestic political opposition, will
also suffer from credibility problems both here and abroad.

(2) The concern about emissions reductions agreements being shirked rather than postponed
is a legitimate one, but there are a variety of ways it might be addressed. [Add options here —
they should include performance bonds that require carbon debts to be paid back, and (less
efficient but more straightforward) simply a backloading of emissions reductions goals in the
targets/timetables. The latter may not be credible, but there is little that can be done if a
country really sees the burden of successively greater emissions reductions as greater than the
cost of noncompliance.]
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(3) Demonstrating willingness to reduce our emissions may not make much difference to the
willingness of other countries to reduce their emissions anyway, particularly in developing
countries for whom climate change is a low-priority issue. It might be much more effective to
take some of the subtantial cost savings from shifting emissions reductions into the future and
use them to help develop and diffuse low-emissions technologies that those countries will
want to adopt for their own reasons.
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One of the criticisms of many integrated assessments (lAs) is that they do

not incorporate the possibility of catastrophe. Recent extensions of

the IA literature include the possibility of a major, discontinuous

jump inh the damages caused by climate change. For example, a

European paper by Gjerde et al (1997) incorporates the risk that

climate change will sudenly cause damages equal to a significantr

share of global GDP. The risk is assumed to rise with an increase in

temperatre from global warming; following Nordhaus {1994), the

benchmark risk scenario assumes a 12% chance of a loss equal to 25%

of GDP (the scale of the great depression) in 2090 if climate has

warmed by 3 degrees C. Incorporating this risk into the 1A framework

causes the optimal path for global emissions to be reduced, but not

by that much in the early years. By 2060, optimal emissions are only

somewhat over half what they would have been without the risk of catastrophe, but

the reduction by 2020 is on the order of 15% below the no-catastrophe

ase and still above emissions in 1990. [(The no-catastrophe optimal

path'is

substantially below BAU in this analysis, an artifact of the
umpti igh damage cost.)

sharper emissions reductions are implied if the catastrophe is truly

shattering {(on the order of the entire GDP), or if the discount rate

is extremely low (high intergenerational egalitarianism.)

Lo

Jon Gjerde, Sverre Grepperud, and Snorre Kverndokk, "Optimal Climate
Policy Under the Possibility of Catastrophe,” presented at the 1997

EAERE meetings, Tilburg. [WARNING: NOT PEER_REVIEWED and may be
unreliable as a consequence. The only peer-reviewed analyses | could

find had technical drawbacks, mainly oversimplified models of

damages.]

William Nordhaus, "Expert Opinion on Climate Change,” AMERICAN
SCIENTIST vol 82, 1994, 45-51.

Mike Toman
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Resources for the Future
1616 P Street NW
Washington DC 20036 USA
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with domestic oil. On balance, removing U.S. energy subsidies
could significantly reduce CO2 emissions according to one study.

. Top down models that assume limited substitution, slow technological
change and limited response to price signals and low availability of non-
fossil energy sources predict high costs.

Extent to which market and policy distortions create opportunities for low-
cost (or no-cost) improvements in energy efficiency

Rate of technological innovation and responsiveness of such change to price
signals. Hard to reach consensus on AEEI but value is critical. For example, a
change from 0.5% to 1.0% cuts projected 2100 emissions levels by half and
markedly affects the cost of meeting a CO2 target. Induced technological change
in response to price increases is a distinct possibility.

Availability and likely future cost of non-fossil backstop energy sources
(hydroelectricity, nuclear power, wind and solar energy and biomass) Alternative,
low carbon energy sources exist but aren’t currently cost-effective. They will
become increasingly so as carbon energy sources rise in price and technology
makes them less expensive. The availability of these backstop non-carbon energy
technologies has a large impact on the costs of meeting whatever emission
reduction goal is chosen. -

Number of years available to achieve a specified CO, reduction. Merely
stabilizing emissions rates will allow concentrations to continue rising for
centuries. Recent analysis shows that adopting an explicit long-term target for
atmospheric concentrations and then choosing policies to achieve the most
efficient time path for emissions reductions to meet the target could
significantly lower the economic impact. A target for concentrations is like a
carbon budget limiting CO2 emissions within a specified period of years. Under
some circumstances, it is cheaper to use more of the budget early on and postpone
cutbacks because the capital stock is so durable. In a system of emissions trading,
there should be banking and borrowing of permits to allow flexibility over
time. When time is allowed for capital stock to be replaced, overall abatement
costs could be reduced. Also, R&D will yield new technologies so postponing
costs reduces them. Flexibility in timing of global reductions could lower costs
by more than 35% compared to a less flexible program to achieve the same
concentration.

. Under some assumptions, we should adopt a carbon tax now to encourage
early development of energy efficient and low-carbon technologies and
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discourage long-lived investments in carbon-intensive energy facilities.
Realistically, action today is likely to be necessary to induce investors
to make commitments and not just the expectation of a tax in a
decade or more. To quell doubts, a credible policy signal is necessary at
the outset--e.g., a carbon tax introduced at a low level that rises, perhaps
significantly, in future years.

. Potential for international joint implementation. This would allow a utility in
Norway to achieve reduced emissions by contracting to pay a factory in Poland to
install more fuel-efficient furnaces. Finding the lowest cost abatement possibilities
is cost effective. JI cannot be used more widely until countries have set binding
emissions reduction targets. But getting countries to agree on the baselines that
should apply to each, from which emissions reductions will be measured is a
formidable task. Monitoring and verification and a mechanism to enforce
contractual obligations is essential if JI is to work. The potential savings are
substantial.

. Recycling to reduce economically burdensome tax rates or lump sum rebates.
Without recycling the carbon tax is highly deflationary, lowering GDP
substantially. Lump sum recycling enables a modeler to separate the economic
impact arising from climate abatement from that arising from other tax cuts.
However, it would be possible to reduce taxes that distort economic activity--
payroll taxes, on investment earnings. Some economists have argued that there
could be a double dividend--a gain purely from substituting an energy tax for a
more distoring tax on labor or capital income. This is questionable. etc.

. Benefits in form of avoided economic damages from climate change and
other pollution reduction damages. Can avoid pollution associated with auto
emissions and higher medical expenditures.

. Under a reasonable standardized set of assumptions, most models predict a small
macroeconomic effect of a carbon tax to stabilize emissions and potentially favorable
outcomes.

. The IAT baseline policy of 1990 by 2010 implies about 26% reduction below
baseline emissions in 2020. Looking at all the models we find that, under unfavorable
assumptions, GDP would be 2.4% lower in 2020 than under baseline and under favorable
assumptions, 2.4% higher. The 4 key influences are (whether there are significant short
term adjustments--macro model, whether JI, whether recycling of revenues via reducing
other taxes; whether benefits from abating pollution. Under reasonable assumptions, the
predicted GDP impact would be neutral or even favorable.




12

. A carbon tax might have a disproportionate impact on low income households but it could
be offset through other taxes reductions.

. The impact of a tax on coalmining and coal carrying railway lines would be substantial.
However, the baseline predicts a substantial expanison in coal mining in the western U.S.

. Reduced energy demand in the U.S. would help hold down world oil prices, improving
our terms of trade.

. Impact on competitiveness. If the U.S. alone imposes a significant carbon tax,
international trade and investment in some energy intensive industries might shift abroad.
However, evidence suggests that differential environmental policies have a weak impact
on trade and investment flows and many nonOECD countries have raised energy prices
unilaterally. Coordinated international action could avoid these trade effects.
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MAJOR POINTS:

. 2000 economists endorsed taking measures to reduce the threat of climate changes on the
grounds of the Intergovernmental Panel on Climate Change finding that “the balance of
evidence suggests a discernible human influence on global climate.” The economists
concluded that global climate change carries with it significant environmental, economic,
social and geopolitical risks, and that preventive steps are justified. They concluded that
proper policies can significantly reduce greenhouse gas emissions without harming the
American economy. Some policies could even improve U.S. productivity in the longer
run. Market based policies (such as carbon taxes or emissions permits) would lower the
costs of control substantially. They said that there are many policies with total benefits in
excess of costs. Revenue could be used to lower the deficit or reduce existing taxes.
Nations need to cooperate to achieve climactic objectives at minimum costs--international
emissions trading.

. A great deal of controversy surrounds the issue of climate change with some saying that
climate change is one of the greatest threats facing humankind and others saying the risks
are weakly documented. The same kinds of divides arise in discussing costs and benefits
of various policy options. The President believes there is a risk so that policy action is
needed, but will look for policy actions that are sensible, cost effective and consistent with
continued economic growth and job creation.

. It is particularly difficult to measure the benefit of climate change action especially when
one takes a broad interpretation and thinks about the value of reducing risk related to
ecological impacts.

. Economists differ in their views about emissions policies, some advocating a “broad, then
deep” approach in which we begin with a broad but low cost agreement and others
favoring a deep, then broad perspective, by first establishing a narrow coalition of
developed nations and then reaching out to developing countries to join later via
evolution. The problem with the latter approach is that costs rise for a narrow coalition of
countries leading carbon intensive industries to migrate and making nonparticipant
countries even more carbon dependent.

. Any agreement without the cost flexibility provided by international trading or JI will at
least double the US costs.

. Models are helpful in understanding implications of climate change policies--give orders of
magnitude and sensitivities to assumptions. There is no single correct set of assumptions
or appropriate model. It is a mistake to offer just a best guess assessment of either costs
or benefits. One should think about ranges of possible outcomes
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DISCUSSION PAPER ON THE ROLE OF TECHNOLOGICAL CHANGE
TO ADDRESS GLOBAL CLIMATE CHANGE

“In order to reduce greenhouse gases and grow the economy, we must invest more in the technologies of the future. I am directing my
Cabinet to work to develop them. Government, universities, business and labor must work together. All these efforts must be

sustained over years, indeed, over decades.”

President Clinton
Address to the United Nations
. June 26, 1997
Context for this paper:
. The U.S. position on global climate change has consistently been that any action program should be centered on a

market-based approach. Given the proper market signals, the private sector will find the most efficient means to make
changes in technologies, business practices, and patterns of energy use to reduce greenhouse gas emissions.

. A pr;operly-designed, capped domestic emissions trading system would provide strong market signals to that end

. There are also a variety of other technology supporting actions that the federal government could undertake to
supplement such an emissions trading system to stimulate R&D and market development in specific areas, where market
barriers exist or where changes might be restrained for various reasons.

. This:paper first provides a perspective on the degree of change in energy usage and key technologies that would be
needed in key sectors of the economy in order to begin reducing greenhouse gas emissions from energy use.

. Then, the paper identifies a menu of policy options, for discussion and further evaluation, from which specific elements
could be selected to support a technology strategy to both reduce greenhouse gases and continue to grow the economy.
This paper provides an initial identification of the options without providing a thorough evaluation of feasibility, impacts,
or costs. : :

. Additional detailed papers are available from the Department of Energy and others on these technological opportunities.

1
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PROFILE OF U.S. CARBON EMISSIONS IN THE ECONOMY

1990 U.S. Primary Energy Demand (quads)

Energy Profiles

Three sectors account for approximately one-third of U S. primary energy demand
— transportation, commercial and residential buildings, and industry

The electric utility sector supplies about one-third of this demand, virtually all in
the buildings and industrial sectors, and consumes fuels to generate that power. In
the buildings sector, two-thirds of the energy usage is from electricity, and in
industry the share is just over 10%

Growth in U.S. energy consumption changed dramatically after the 1973 energy
crisis, but is projected to continue growing steadily in the absence of new policies:

— the 1960s +52% — the 1990s +12% (already +9% by 1997)
— the 1970s +14% — the 2000-2010 decade +12%
— the 1980s +11% — in total, 2010 will be 26% above 1990

Carbon Emissions Trends — 1990 - 2020

The profile in U.S. carbon emissions parallels the pattern of energy demand —
the three sectors, transportation, buildings, and industry, each account for

approximately equal shares

Electric utility emissions are double-counted in the sector in which the
electricity is used and can only be lowered by reducing electricity demand, by
switching to lower carbon content fuels or by carbon sequestration

. Growth projections for emissions parallel the pattern of energy growth.
DOE’s Energy Information Administration (EIA) projections show:

— Total emissions up 28%, or 377 million tons, from 1990 to 2010

— Transportation up 43%, or 184 million tons

— Bmldmgs up 24%, or 111 million tons

— Industry up 18%, or 82 million tons

— Utilities, included in the other sectors, up 30%, or 146 million tons

U.8. Carbon Emissions (mm tons)

~2882888

¢ Utilities emissions also included in final use sector
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LONG-TERM TECHNOLOGY STRATEGY

In the long-term, over several decades, reductions in carbon emissions will require two fundamental changes, (1) shifts to low-carbon

and zero carbon forms of energy, and (2) significant improvements in the efficiency of our energy usage. Appropriate technologies ae
the only way to achieve these goals without forcing consumers to give up the services and lifestyles they want. A technology strategy,
in combination with appropriate pricing policies, can achieve both goals and provide a strong worldwide position for the U.S. as a

technology leader and exporter by advancing improvements such as the following:

gt 4

o Renewable energy systems

o Hydrogen fuels o Fuel cells o High efficiency motors
o Fuel cell vehicles o Control systems o Advanced processes — solar, wind, biomass
o Electric vehicles: o Materials and structures o Materials recycling o Distributed power
o Biofuels | - | o Efficient “plug load” o Combined heat and power o Advanced gas generation
o Full PNGV 80 mpg vehicles | o Lighting and equipment o Bioproducts/biofuels o Superconducting cables,
; o Renewable energy transformers and generators

Long-term Market and Economic Uncertainties
. Electricity deregulation, international competitiveness, increased concem over other emissions and waste reduction

. Lifestyle trend changes (eg, telecommuting, consumer preferences for large vehicles)

. Commercial transport shifts in modes, speed, and the role of short- and long-range transportation of goods and people

| a3 V'W.ooe e on b T

Cost Issues _ e
. Currently, the federal government spends only 1% of its R&D budget, or $600 million/year on long-term energy technologies

. To achieve these major advances will require significant public and private investment
. In the long run, it is uncertain whether such technological changes will produce net costs or savings to the U.S. economy

Policy Issues : '

. Federal and private R&D funding . Information and education
. Public/private partnerships . Federal procurement

. Financing programs : J Regulations




**PREDECISIONAL DRAFT** DO NOT QUOTE OR CITE

IN THE MEDIUM-TERM, TECHNOLOGY AND EMISSIONS TRADING PROVIDE A BRIDGING STRATEGY

In the medium-term, deployment of currently available, under-utilized technology, or nearly available teéhnology, can serve a “bridging”
function to reduce emissions sufficiently to allow time for the long-term R&D developments and the commercialization of various new

technologies to reach significant levels.

Emissions trading and joint implementation are critical to a technology strategy in providing timing flexibility to deploy efficient
technologies at rates close to normal capital stock turnover cycles, and to provide a “safety valve” if the required rates of technological
-change cannot be achieved fast enough. Both of these steps will help keep costs significantly lower than they otherwise would be.

The DOE “Labs Study”, the IAT computer modeling, and other studies suggest ambitious rates of change in energy consumption, fuels

mix, and technology would be needed to reduce U.S. carbon emissions significantly. For example, the implications of the most

commonly evaluated scenario, reducing U.S. carbon emissions to 1990 levels by 2010, would lead to the following:

J Overall, emissions growth of 28%, or 377 million tons, would have to be avoided or offset

. If reductions were limited to the U.S., unless large-scale fuel-switching occurred, energy growth would probably have to drop
to half its present rate, to about 10 to 12% over the 20-year period, and it’s already about 9% above 1990 levels in 1997

. With emissions trading and joint implementation, the models suggest that up to 40% of the 2010 emissions reduction might be
achieved abroad, at U.S. expense, to buy time for a more orderly technological transition here

. The key in tllle latter case would be to encourage, through pricing and other
means, the utilization of the most efficient or low-carbon technologies when Emissions Stabllization by 2010 (mm tons)
capital stock is being installed or replaced on its regular cycle lilustrative Scenarto

Transportation |

. In the absence of international emissions trading, growth in energy usage by
2010 would have to drop to about half its projected growth rate of 30% to
40%, down to 15% to 20%

. On-road fuel economy for all cars and trucks (new and existing) would have . b
to reach 25 mpg by 2010, from its present level of 20 mpg ' T

. Through PNGV, government is partnering with automakers and expects to Transport Buldings Industry  Utifes
develop new automotive technology that can triple the fuel efficiency of a

-8888888

1990 I 20108AU
NoTrading [l Trading
L N

ool A .
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typical family sedan while meeting stringent emissions &nd safety standards anﬁfmmnﬁtaining affordability, performance and
utility. Production prototypes are expected by 2004

. One pathway to achieve an on-road fuel economy of 25 mpg would require about 30% of new light duty vehicles to meet the
PNGV goal by 2010. Alternatively, all new cars and light trucks could incorporate 30% of the improvements represented by the
PNGYV goal by the 2010 model year....for 45 mpg new automobiles _ '

. Currently projected higher costs of PNGV improvements would pay for themselves in fuel savings within 4 to 5 years

. With international emissions trading, the pace of improvements could be slower, but would likely still need to show significant
improvement in fuel economy over present vehicles

!

Commercial and Residential Buildings

. Without emissions trading, growth in energy usage in buildings would have to be cut in half, to a rate of about 10% by 2010

. Technologieé needed to achieve these savings largely exist today. No major breakthroughs are needed. Over the next decade,
most buildings could be cost-effectively improved to use 30% less energy while delivering the same comfort.

. To achieve the needed efficiency savings by 2010, approximately 35% of the equipment that normally would be installed or
replaced in buildings by then needs to be cost effective, high efficiency equipment

. Technology deployment programs such as EPA’s and DOE’s Energy Star labeling, Rebuild America, and Green Lights
programs, are currently working to inform consumers and businesses of efficiency and cost savings opportunities

Industry

. Without emissions trading, energy growth would have to be almost flat at 1990 levels, instead of increasing about 20% by 2010

. Increased use of heat recovery, cogeneration, and more efficient motors offer the greatest generic opportunities, with other
specific technologies also available in individual industrial sectors, such as those detailed in DOE’s “Industries for the Future”
cooperative program with seven major energy-intensive industries

5
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. With emissions trading, modest emissions and energy growth of around 7% by 2010 could be possible

. Industrial energy efficiency has improved since 1972, now requiring just 67% as much energy per unit of output
Electric Utilities
. Without international emissions trading, utilities would likely have to make absolute reductions on the order of 30% in carbon

emissions below 1990 levels, in order to offset the increases above with even substantial reductions in energy growth rates in
buildings and industry, while at the same time supplying more electricity to customers :

Renewable energy sources would increase by 25% _

Combined cycle natural gas plants today can generate electricity while emitting about 2/3 less carbon than many existing coal

plants. Natural gas would ge in the industry
e-third to qne-half the 1990 level, while natural gas use would increase from 50% to

. Id-have to dro
(three times its 1990 level ~= S appces g tons el
ith emissions" g, the coal-to-gas shift could be less severe, but electricity demand would also rise faster. Overall,
emissions would still probably have to be about 10% below 1990 levels in 2010
Shifts in the utility sector would offer other substantial air quality benefits. For example, fuel shifts and increased use of

advanced technologies could reduce Nox emissions by over 1/3.

1
Costs ‘

. " How much these changes would cost the U.S. economy is uncertain. In some recent experiences, such as with the Montreal
Protocol on ozone depletion and the sulfur dioxide emissions trading system under the Clean Air Act, actual experience has
turned out to be substantially less costly than expected because market incentives were used

. The interagency economic modeling analysis indicates that the economic incentives needed to reduce emissions to 1990 levels
by 2010 would be in the range of $100 per ton if all of the reductions were made domestically, about $50 per ton with
international emissions trading among developed countries, and as low as $20 per ton if both international trading and joint
implementation were available

. DOE’s “Labs Study” identified those technological changes that were ‘ei&nat to be cost effective at an emission allowance
price of approximately $50 per ton —=> Ni)&' 4y parbie 4l Hoo  achews (9950 o 200

e 5o /f»«
6
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. ' The true, net cost of such emissions reductions would depend significantly on how the revenues from any emission allowance
sales were recycled into the economy, and upon the degree of cost savings experienced due to reduced energy costs. The DOE
“Lab Study” projected that the majority of costs would be offset by energy savings, with net costs as low as $10b annually in

2010
Policy Issues
* A commitment to cap carbon emissions would provide an immediate incentive to invest in energy efficiency, but because of

market imperfections, some additional measures could be needed to stimulate R&D, commercialize new technologies, and
purchase and use advanced technologies as capital stock turns over in the economy
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DOE’S ‘Labs Study’

“SCENARIOS OF U.S. CARBON REDUCTIONS
The Potential Impact of Energy-Efficient and Low-Carbon Technologies”

THE REPORT’S CONCLUSION J—

Technology can lower the net cost of stabilizing carbon emissions at 1990 levels in the medium term (i.e., 2010) to less thar( $10 billia\)

a year or less (0.1% of GDP). International trading or flexibility in meeting a stabilization target, considered by other stud
reduce costs by another 50% or more. The study assumes penetration of technologies from expanding Administration initiatives, such
as the PNGV, natural gas technologies, the Climate Change Action Plan and renewable energy such as wind and biomass.

BACKGROUND | - - '
Five DOE national laboratories, led by Oak Ridge and Lawrence Berkeley National Laboratories, have conducted a comprehensive,

extensively peer-reviewed, 1 year “bottom-up” analysis of the role technology can play in stabilizing U.S. carbon emissions. It is the
most authoritative and documented study of this subject since the National Academy of Sciences r%rt and the Office of Technology
Assessment Report in 1991. The study documents in detail how four key sectors of the economy-buildings, transportation, industry,
and electric utilities-could respond to a climate treaty if launched in the year 2000 with a goal of stabilizing emissions in 2010 and a
U.S. cap and trade system is phased in with gradually rising permit prices. The National Laboratories study examined what effect an
aggressive program of research, development, and development of clean technologies could have if combined with alternative marginal
permit prices of $25/ton and $50/ton of carbon (the average permit price is much lower).

' ' -
RESULTS

The study concludes that energy efficiency and low-carbon technologies have a very large potential to cost-effectively reduce U.S.
carbon emissions while meeting the full energy needs of U.S. businesses and families. Many consumers and businesses will save money.

nL'* ros

/

e

N
i,



**PREDECISIONAL DRAFT** DO NOT QUOTE OR CITE

Under moderate technology and market assumptions, energy efficiency technologies alone can reduce emissions in 2010 by 120 MMT
(of the 380 MMT needed to stabilize at 1990 levels). This level of carbon reduction is estimated to be possible at little or no net cost -
that is, the energy bill savings far exceed the investments required to achieve the carbon savings. Under more aggressive assumptions
motivated in part by a $25/ton carbon permit price, a combination of energy efficiency, low-carbon technologies and relatively
 inexpensive coal power plant conversions to natural gas can reduce 2010 emissions by a total of 225 MMT. Under a $50/ton carbon

permit price, technology investments reduce 2010 emissions by a total of 380 MMT. The analysis also suggests that substantial
additional savings are available if permit prices were to begin to rise above the $50/ton level.

The annual investment costs of reductions of this magnitude are estimated to be $50 to $80 billion per year, but result in substantial
energy bill savings. The resulting net costs are on the order of -$25 to +$10 billion per year in 2010.
|

METHODOLOGY _ _

In contrast to the top-down economic modeling of the Administration’s interagency team, the five laboratory study uses a bottom-up
technology-by-technology assessment as well as top-down engineering-economic modeling approach. It draws upon a wide variety of
technology cost and performance information to assess potential impacts. It has been peer-reviewed by industry and academic experts.
Analysis of the buildings, industry and transportation sectors quantifies the impacts of end-use energy efficiency improvements on
carbon emissions. A utility sector analysis estimates the impacts of those improvements on utility carbon emissions, and quantifies
additional emissions reductions through changes in operations and conversion of a number of coal power plants to natural gas. Finally,
a number of promising very low carbon technologies are examined to determine their potential for emissions reductions, including

advanced gas turbines in industry, biomass power, transportation biofuels and improved aluminum smelting.

TOTAL BENEFITS EXCEED TOTAL COSTS
In the long term, these climate change mitigation actions will provide additional benefits not fully considered in the study - reductions in

criteria air pollutants (i.e., ozone and fine particles), decreased dependence on foreign oil, greater industrial productivity, and U.S.
leadership in technologies are likely to be a major source of international trade and jobs in the next century. This report provides details
on the technologies that can potentially achieve the energy usage and carbon emissions reductions necessary if the U.S. commits to a
scenario like the one outlined in the sections above, which would return U.S. carbon emissions to 1990 levels by 2010.
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POLICY OPTIONS FOR A U.S. TECHNOLOGY STRATEGY

GOALS '
To develop a set of policy options that can help establish the appropriate price signals in the economy, and then provide a set of
supplemental actions that will help overcome market barriers and otherwise facilitate an efficient response in the private sector:
. encouraging manufacturers, builders, etc. to produce high efficiency equipment, systems, materials, etc.
. stimulating consumers and purchasers to accelerate their acquisition and use of those technologies
. encouraging the development of financial, service, and other infrastructure to support those technologies

A MENU OF POLICY OPTIONS

. ‘Prices in the economy
* — Valuing carbon emissions rights, through a “cap and trade” system, which should be more efficient and less costly than

individual subsidies and incentives

— Investment tax credits, special depreciation treatment, differential fuel taxes (such as the ethanol tax credit), or other
financial incentives through the tax system

— Feebates, or complementary product fees and rebates depending upon product energy efficiency

. Financing
— Enhance availability of financing through partnerships and innovative instruments with financial organizations
— Incorporate incentives into federal loan, loan guarantee, and grant programs to promote high efficiency technologies

e Federal R&D policy
— National public/private initiatives in key technologies, modeled after the Partnership for a New Generation of Vehicles, eg:

e . inDOE’s 7 “Industries of the Future” programs for Pulp and Paper, Chemicals, Petroleum Refining, Glass,
- Aluminum, Iron and Steel, and Metal Casting
s | inDOE’s “Buildings for the 21 Century” program for residential and commercial buildings
— Increased federal funding for R&D, pilot projects and demonstrations leading to commercialization and/or wider
availability of new technologies — current federal funding is just over $600 million annually
— “Bonus Emissions Credits” under a cap and trade system to reward development and deployment of advanced technologies
— Incentives for utility sector technology R&D incorporated into utility industry restructuring at the Federal and State levels

10
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Continued.........c.coovvevvveeenn.

POLICY OPTIONS...........continued

Market transformation _
— Market aggregation, for local governments and companies to coordinate purchases for greater influence
— Business-government partnerships to provide information, demonstrations, and technical assistance

— Field verification of advanced technologies :

Federal leadership through procurement :

— Federal agencies “lead by example” by adopting aggressive policies to implement energy savings and renewable energy
technologies at federal facilities, and to acquire and use more efficient and alternative-fuel vehicles in federal fleets

— Broaden the participation in Federal Energy Savings Performance Contracts which DOE is implementing to leverage
private sector financing through third party energy services companies to reduce the federal government’s $8 billion
annual energy bill

— Executive Orders to provide clear direction and management flexibility for greenhouse gas emission reductions
within agency plans and programs

— Green Power Purchasing, by which agencies can negotiate contracts to supply a fraction of their electricity from
renewable energy sources

Regulation and standards

— Appliance efficiency standards, negotiated with the industry and public, such as the recent refrigerator standards
— Building energy efficiency codes, implemented at the local, state, and federal levels, as appropriate

— Expedited environmental permitting for highly efficient or low carbon technologies

— Coordinated implementation of National Ambient Air Quality Standards with climate change policies

— Restructuring of the electric utility industry in a way that facilitates investment in new and renewable technologies

Information and education .
— Voluntary or mandatory energy performance labels to internalize the asset value of energy efficiency, such as efficiency

labels on appliances, vehicles, computers, equipment, and commercial and residential heating and air conditioning systems
— Federally-supported multi-media materials development for use in schools and the mass media

International market development
— Special focus on bilateral trade agreements, export assistance, and financial assistance in support of U.S.-produced
advanced technologies for energy efficiency, renewable energy supplies, etc.

11
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BACKGROUND ON KEY SECTORS

The material on these pages provides brief, thumbnail sketches of six key sectors of the economy, listed

below. For each, the information profiles the sector’s current energy and carbon emissions profile and

trends, the types and extent of technological improvement needed under the scenario in which U.S.

~ emissions are returned to 1990 levels by the year 2010. These descriptions assume no emissions trading
or joint implementation, in order to provide a benchmark for further examination.

1. ~ Autos and Light Trucks

2.  Freight, Aircraft and Rail

3.. | Residential and Commercial Buildings
4. Electric Utilities

5. Renewable Energy

6. - Industrial Emissions

12
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Autos and Light Trucks

Carbon Emissions Key Trends — 1990-2010

« The transportation sector generates one-third of all energy-related carbon

400 emissions in the United States. Moreover, this is the fastest growing end-use
T / sector. Cars and light trucks (light duty vehicles) alone account for 58

percent of the total transportation emissions.

« Average fuel economy for new automobiles has been regulated at a minimum
27.5 mpg since 1985. It is projected to grow to 31 mpg in 2010. New

100 - F minivans, sports utility vehicles, and other “light trucks” now get 21 mpg and

' . . are projected to get 23 mpg in 2010.
« Light trucks were 20 percent of the personal vehicle market in 1974, 44
rcent in 1996, and are projected to be 50 percent by 2010. Assuming no

Millon Metric Tons
S
o
]

0 T — —

‘ V.\z s 1990 2010 2020 pe
e change in this trend, this will result in a declining overall fuel economy for all
\%\ oyt I Base = Technology J light duty vehicles.
ALY ‘4 {} ¥ Source: Markal-Macro 1.25 Stabilization Case e Vehicle ?iles travele;ld have been growing 2-3 percent per year for t-}tlhre p;t 30
" . _ . — _ years and are expected to grow 1.4 to 2 percent or more per year throu
' e AN b e ploc £lnbs 2010. Improved fuel economy d
"' frot, | Tl emey e o will help maintain desired
cerein ok cdess levels of vehicle miles traveled. New Vehicle Fuel Economy
Needed Technological Improvements soW—————— 7
« By 2010, about 30 percent of new light duty vehicles would have to meet the Partnership o
for a New Generation of Vehicles (PNGYV) goal of a tripled fuel economy (e.g., 80 mpg R gl —
for automobiles) to help reduce overall carbon emissions to 1990 levels. On the other :. ;2
hand, all new cars and light trucks would have to embody 30 percent of the improvement §20
represented by the PNGV goal (e.g., 45 mpg for automobiles). 344
« On-Road fuel economy for all cars and trucks (including both new and existing vehicles) :
would need to reach 25 mpg by 2010 and 31 mpg by 2020 compared to 20 mpg in 1995. son0 1955 1900 1905 2000 2008 2010 2020
« Key technologies needed are vehicle weight reduction through advanced materials and odol Your
' : (5] Autws H Tt I combined

13 Source: DOE Labs; Markal-Macro 1.25 Stabilization Case
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design, hybrid/electric drivetrains, and improved aerodynamics.

Costs :
« IfPNGV goals are met, the more efficient light duty vehicles will have no increased cost for consumers.
in 2010 would have an incremental price of $800-1,200. At gasoline prices

» At currently anticipated technology costs, new autos in
«gorecast;'ed%or the year 2010, these higher costs would pay for themselves in fuel savings within 3.5-5.3 years.

. 1 Crrently funded at $263 million (Federal share).
A Seiian s
Policy Challengo; “sre

«  Achieve successful demonstration production prototype of PNGV vehicle by 2004.
« Ensure that PNGV technologies fully penetrate all markets for all new light-duty vehicles by 2010 and continue through the period 2020.

« Devise new commercialization strategies, including new approaches to fuel economy standards and market incentives (e.g., Green
Machine Challenge, financing packages, bonus emission credits).

14



Needed Technological Improvements

» NASA programs have helped to reduce energy intensity in air
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Freight, Aircraft and Rail 7
_ S7 i

shted for 185 million tons of carbon
dercent of all emissions from

Key Trends: 1990-2010
o Freight, aircraft and rail together a
dioxide emissions in 1990, nearly’4

Carbon Emissions

. transportation. _
850 : o  All modes of freight transport have improved their energy efficiency. However,
o 300 : increased freight tonnage and shifts toward more energy-intensive modes have
2 250 : meant a 60 percent increase in the amount of energy used to haul freight since
§° 200 -' 1972-1995, although about three times as much freight was transported.
= 150 | o  Opportunities to reduce carbon emissions from freight are expected to come
% ‘:g ! . . mainly from trucking and air transport.

0 T - T - T
1990 : 2010 2020

H Technology

Source: DOE Labs Study, 1997

Key technologies to reduce energy intensity in truck freight in the next 10-15 years include vehicle weight reduction through materials

substitution (which could allow for heavier loads and thus fewer trucks, improved tires, electronic engine and transmission controls).

Larger reductions are possible beyond 2010 if hydrogen-powered, fuel cell powertrains are developed and commercialized for truck
es, rapid penetration of diesel trucks that are

transport. Also, a more aggressive technology scenario might include advanced diesel engin

25 percent more efficient than current diesel engines.
transport for over 20 years. NASA’s high performance turbine engine

technology program aims to achieve a 40 percent increase in fuel efficiency by 2003, and such engines could conceivably be on commercial

aircraft within 15 years.

15
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Costs :
« The DOE Labs Study estimates that annual costs needed to achieve emissions reductions in 2010 in freight transportation range from $20-

25 billion, and could savE" 35%40 billion annually in fuel costs.
Tt ) s TES
Policy Challenges el
«  Technology R&D is key to reducing energy intensity in trucks in the medium and long term. Hybrid powertrains could likely be
significantly advanced with increased R&D funding.
«  To achieve a high efficiency/low carbon technology scenario, R&D programs might need to be increased substantially.

16
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‘Residential and Commercial Buildings

Carbon Emissions Key Trends - 1990-2010
e 35% of U.S. carbon emissions are from energy use in buildings, with homes
emitting 19% and commercial buildings emitting 16%.
700 - « Energy intensity in buildings has declined substantially since the late 1970s.
» 890 1~ : Primary energy intensity in commercial buildings declined by 22% between 1979
S 600 , . and 1992, while residential primary energy intensity dropped by 15% since 1978.
2 400 Z « Buildings have become increasingly electrified - driven by rapid growth in office
= 300 . equipment, small appliances and other devices collectively know as “plug loads”.
é 200 N ' From 1978 to 1992, commercial electricity consumption grew by 37%, while
= 100 - B e residential electricity grew by 36%.
0 — ——— « Due to continuing electricity growth, the EIA forecasts that future commercial
1990 2010 2020 energy intensity will decline by only 0.2% per year, and residential intensity by
7 Sase B Teohnology 0.5% per year. However, numerous studies identify substantial additional potential
for cost-effectively reducing buildings energy consumption and greenhouse gas
Source: EIA, Markal-Macro, DOE Labs Study, 1997 emissions.

|
Needed Technological Ihlpmvements _
« Technologies needed to achieve the emissions reductions above largely exist today.

o The large potential emissions reductions are not being achieved in current markets because of

a number of market barriers that impede the diffusion of energy-efficient technologies - such Bulldings Energy Intensity and 2010 Target

. as lack of reliable product information; higher up-front costs; split incentives between 1
efficiency purchasers and beneficiaries; conflicting building codes; and lack of market 0.8 -
expertise in efficiency design, construction and financing. ' - ~
« To achieve the efficiency savings in 2010, the equipment that naturally turns over in about £os
35% of buildings is replaced with the most cost-effective technologies by 2010; these savings £
assume normal retirement of equipment at the end of its useful life. _ Bos
«  Energy efficiency improvements needed are 12% for residential buildings and 18% for &
- commercial buildings by 2010 vs. no sustained improvement from 1980 to 1995. 0.2
Y T T | | T |
17 1979 1983 1986 1989 1992 1995 2010

| Homes — ——  Commercial

Source: ETA. DOE l.abs Studv 1997
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o Integrated renewable technologies in buildings can cut heating and cooling loads while directing cutting emissions.

Costs '
 The DOE Labs Study estimates investments to achieve these 2010 savings are $7-$14 billion per year and result in 2010 energy bill savings

of $18-33 billion - a net savings of $10-19 billion and a 20% return on investment.
« DOE estimates costs of Federal programs to accelerate the use of energy efficient technologies in buildings are $300 million per year.

Policy Challenges
« Federal, state and local policies that accelerate technology deployment and energy efficient building design, construction and operation.

« Partnerships with states, local government and industry to improve efficiency of existing buildings and remove market barriers.
o Research and development of a portfolio of advanced buildings technologies.

18
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Electric Power

Key Trends — 1990-2010

Carbon Emissions

0 T : T - T
19980 2010 2020

- Technology

* Source: M:_n'kal-Mm 1.25 Stabilization Case

Needed Technological Improvements

No breakthroughs are projected in generation technology. Continued improvements will be
possible from combined cycle turbines, gasification for biomass fuels, wind turbines and
system improvements (such as transmission efficiency).

First, end use electricity demand growth must slow - efficient technologies can reduce
demand to 23% above 1990 levels by 2010, vs. a business as usual forecast of over 40%
growth.

Second, those reductions must primarily reduce coal-fired generation. .
Third, remaining coal-fired generation must be reduced in favor of natural gas, through gas co-
firing, conversions to gas, and increased use of combined cycle gas turbines.

- Beyond 2010, nuclear plant life extensions may be an economically viable option.

Renewables such as solar, wind, geothermal and biomass must be promoted for the long term,
and must be accelerated to make a larger contribution.

19

36% of US carbon emissions are in the electric utility sector, primarily
| from burning of coal and natural gas.

7001 i e  Coal and natural gas together are projected to increase from 63% of
g ::: _ energy inputs to 70% by 2010, increasing the carbon intensity of this
I sector.
g ::: : o Demand for electricity is projected to rise by 20 percent per decade
$ 200 compared to 30% from 1980 by 1990.
Z 100 f o  Renewable power (other than hydroelectricity) is projected to rise from

1.5% of generation currently to 1.8% in 2010.

70
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Costs
o Cost estimates for the needed changes in the utility industry are under development at this time.

Policy Challenges

« Aggressive R&D and marketing for energy efficiency sectors is essential.

« Integrate climate policy with competitive trends and air quality regulation. :

« Incentives for shifting power to lower-emitting fuels -- pricing, emissions trading credits, promotion, regulation, and financing.

« Incentives to develop emissions sequestration alternatives such as the capture and combustion of methane from landfills for power

generation.

20
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Renewable Energy

Carbon Emissions Savings

Million Metric Tons
N
©

10 <y . T
0 T - T * T {\’ ’
2010 2020 \

1990 |
4| Base . - Renewable 2
—

Source: DOE Labs Study, 1997
S tudy. r? -'/'LL:’K /
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e e r

Needed Technological Improvements

Key Trends - 1990-2010

Today, roughly 12% of the country’s electricity generating capacity is
from renewable energy - with 85% of this from hydropower. Newer
renewable technologies - including wind, biomass, photovoltaics, solar
thermal and geothermal - are increasingly economic and have large
potential. :

Costs have dropped dramatically -photovoltaic cells have dropped from
$0.90/kilowatt-hour in 1980 to under $0.20/kWh today, while wind
power has dropped from $0.25/kWh to $0.05/kWh.

Cost reductions will continue because of R&D advances and as
manufacturing process improvements and production rates decrease
costs.

Cost performance improvements have resulted in several technologies
being competitive in selected markets today and others will be
competitive in broader markets in the near future.

Several major international companies such as Royal/Dutch Shell, expect
these technologies to be dominant global energy sources and are
substantially investing in their development.

« . The contribution of renewable electric tech_xiologies to emissions reductions could be substantially higher than projected in the base

case. .

e Costs and performance of these technologies continue to improve, but additional advances in wind, biomass, photovoltaics,
geothermal, solar thermal and transportation biofuels are needed - such as: wind turbine design for moderate wind speeds,
photovoltaics conversion efficiency imprdyements, geothermal drilling technology and resource verification, large-scale celluosic
biomass fuels production, and biomass combustion and integrating renewable technologies into building designs.

 Non-hydro renewable energy generation cﬁpacity could grow

by 2020.

_g?m 9 gigawatts (GW) today to 21-24 GW in 2010 and 77-108 GW
/
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Costs
+ According to the DOE Labs Study, the incremental capital investment in renewable power systems needed to achieve the above

results is $2-3 billion in 2010 and $15-25 in 2020 - although fuel cost savings in 2020 will result in net incremental costs that are

low or negligible. _
« Asestimated by DOE, the incremental production cost of renewable electricity is estimated to be $2-3 billion/yr in 2010 and

negligible in 2020 as multiple renewable technologies are widely competitive with gas technologies.

Policy Challenges

 Expand technology R&D to lower costs and increase performance. _

« Conduct cost-shared technology diffusion with industry to increase utility system experience and increase U.S. renewable energy
production capacity. . .

« Conduct R&D on key support systems such as power storage, power conversion systems, controls and superconducting power
equipment. ﬁ

« Encourage use of U.S. renewable technologies abroad to tap the huge global market for renewable energy.

22
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Industrial Emissions

Carbon Emissions

o T * T : T
1990 2010 2020

N Technology

Source: Markal-Macro Technology Investment Case

Needed Technological Improvements

«  With normal rates of capital stock turnover, the industrial energy intensity
is expected to decline at a rate of 1.2 percent in base case forecast for the

period 1997-2015. Histonca]ly, energy intensity has decreased by an
average of 1.8 percent annually from 1972 to 1995. During this period,
" average energy intensity declined by 3 percent between 1972 and 1985,
and then remained relatlvely unchanged from 1985 to 1995.

s The industry sector is also responsible for most of the non-energy related
emissions of carbon qloxlde (21 MMT) and other greenhouse gases (219
MMT of carbon equivalent). Although industrial emissions of these gases
are far smaller than energy-related carbon emissions by weight, they have
global warming potentials (GWP) that range from 21 for methane to
23,900 for sulfur hexafloride (SF6).
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- Key Trends -- 1990-2010
o Based upon EIA data for 1995, the industrial sector uses 37 percent of

200 the nation’s energy, or 34 out of a total 91 quads. Carbon emissions are
800 : - now at about 33 percent or total emissions in the United States, or 464
S 500 _ of 1424 million metric tons (MMT). The industrial sector is second only
E 400 : to transportation in the growth of carbon emissions.

2300 . Ele'ctt.icity accounts for 34 percent of the total industrial carbon
§200 emisstons.
= 100

Average Rate of Industrial Energy
Efficiency Improvement: 2000 to 2010

N -

2.6% -

2% —

ﬂe‘hnqh

1% -

0.5% -

Arruel Rate of

0% T S— — - T
1972-1988 1088-1998 2010 Base 2010 Teoh.

Source: Markal-Macro Technology Investment Case



Costs
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The industrial sector has the potential to reduce energy use by 10-15 percent over 2010 baseline forecasts through cost effective
investments in energy efficient technologies, and in some cases, low carbon technologies.

The use of heat recovery and combined heat and power (i.e., cogeneration) systems such as the Advanced Turbine System, can
reduce industrial carbon emissions by up to 35 MMT/year in 2010 with electricity costs that are 10 percent lower than current
systems.

Motor systems account for 70 percent of industrial electricity use (about 120 MMT). Better designed energy-efficient motor
systems could reduce electricity use by up to 40 percent. Better maintenance of compressed air systems can also save 40
percent of the energy used in such systems.

In addition, there are important longer term opportunities to reduce the carbon intensity of industrial operations through
changes in the fuel mix, and by using lower-carbon fuels. '

There are readily-available but underutilized technologies with two to four-year paybacks that can reduce industrial energy use
by 10 percent or more. As referenced above, these technologies include more efficient motor systems, air compressors, and
process efficiency improvements.

DOE estimates that the cumulative investment necessary to reduce industrial carbon emissions to 1990 levels by 2010 is on the
order of $47 to $58 billion in the period 1998-2010. On an annual basis, this is about 3-4 percent of the total investments made
by the manufacturing sector in 1995. By 2010, annual energy savings are estimated at $8-10 billion (with all values in 1995
dollars) -- approximately a 17% to 20% return on investment.

Many of the most successful technologies have multiple benefits, including environmental- or productivity-enhancing may

actually improve the competitive position of many industries.

Policy Challenges

Policies to encourage the more rapid diffusion of existing technologies include: (1) incentives to accelerate the investment in
new capital stock and equipment; (2) increased RD&D to facilitate the development of improved technologies as well as the
development of a new generation of industrial technologies; (3) incentives to increase the use of recycled feedstocks; (4)
expediting the use of combined heat and power systems through improved environmental permitting and by incorporating
provisions into the ongoing utility restructuring that facilitate the sale of excess power by industrial plants; and finally (5) a life
cycle approach to environmental permitting and regulations.
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Executive Office of the President
Council of Economic Advisers

MAY 19, 1997
MEMORANDUM FOR: JASON SHOGREN
CC: TOM RHOADS
FROM: MIKE TOMAN
SUBJECT: “JOINT IMPLEMENTATION” -- SOME DISCUSSION POINTS

You asked me to prepare some general points that could help guide CEA’s thinking on
how joint implementation should be structured. Here are some general issues that need to be
emphasized, in my view:

(1) Transactions costs. On the one hand, it is true that the potential cost savings from JI for US
emitters are high enough that some transactions costs can be borne; and that some should be
borne to develop a system that is environmentally and politically acceptable. On the other hand,
past experience with emissions trading programs indicates that transactions costs can cripple
trading when there is no effective way to manage them. In this regard, for example, it would be_
very counterproductive to require too many reviews of J1 proposals and performance from too
many parties, especially third parties who may have idiosyncratic interests and bear no costs for
frivolous challenges. There is simply no way to manage that kind of risk, and the rational
response of both investors and hosts will be to eschew many if not most possible projects.'L
makes a lot more sense to have the project reviewed at the proposal stage, and then again after a
number of years (perhaps with random spot-checking; annual review is too burdensome and
doesn’t provide scope for inevitable fluctuations in performance). If projects are found to be in
default, then whoever is responsible could be required to make restitution. The simplest way to
do this would be to require the emitter to retire an offsetting number of other carbon credits plus
a penalty, though putting all the burden on the credit buyer creates its own adverse incentive
problems (presumably insurance mechanisms could develop; this was a major point of contention
in the development of EPA’s Open Market Trading Rule for O3 and VOCs).

(2) Additionality: these issues are in some ways extensions of the points above. There is
considerable concern about how to determine whether certain emissions reductions wouldn’t have.
happened anyway, leading some to conclude that there should be no JI (trading should only take
place within Annex 1 countries with national caps), or at least that JI should be restricted in
various ways. Additionality is a practical concern, but we have a lot of time (several years) to
work out some sensible, transparent, easily implemented protocols. Analysts at the IEA and
OECD, among others, already are engaged in this process, and it should be allowed to run its
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course. We should not let our current uncertainty about how to address the problem freeze us
into a very restrictive posture toward J1 in the long term. In particular, we need to watch out in
trying to early to establish an “approved” list of JI project types that qualify for additionality, since
this is the way de facto design standards get created. (We do need to think about sequestration
difterently from emissions reduction, but that is a specific narrower question.)

(3) “Paper Credits” and “Leakage.” A related question is whether it makes sense to have trading
involving non-Annex 1 countries, since their emissions are likely to be growing anyway. This
view reflects a basic misunderstanding of what JI is supposed to do. It is supposed to provide a
way to reduce the cost of achieving whatever emissions reductions targets are negotiated; and in
the process, it can provide a valuable spillover benefit by introducing climate-friendlier and
economically beneficial technologies into developing countries, reducing their baseline emissions
growth. If emissions reductions are additional, they necessarily are making emissions growth
slower than would otherwise have occurred.

(4) Discounting credits: some arguments have been made that JI credits should be discounted to
reflect a variety of factors, including uncertainty about additionality and monitoring, leakage, and
the desire to get non-Annex 1 countries into the Annex 1 trading system. As suggested above, I
think the leakage argument is specious. Discounting for uncertainty is possible, but it needs to be
handled with great care lest any incentives to improve performance be taken away, or that
discounting introduce an untoward bias in favor of some technology types over others. Better to
just get people to improve monitoring. Finally, discounting to induce participation in Annex 1
trading has it all backwards -- these countries are supplying a valuable service to us with J1, not
the other way around, and we should not be impeding the supply of that service. They do not at
this point have much incentive to opt into a national cap and trade system just because we shoot
ourselves in the foot by discounting JI credits.

I hope these thoughts are useful. Please contact me with any questions or comments.

3z




1le:17 MAY 19, 1997 1ID: RFF TEL NO: 202-939-34€0 #5317 PAGE: 1-:

g .

RESOURCES
FOR THE FUTURE
Facsimile Transmittal

To: Jay Shogren Fax: 93956853

CEA Voice:

- Date: Monday, May 19, 1997 4:15 p.m.

From: Toman, Michael Fax: 202-939-3460

Number of pages, including this cover sheet: 3

Mary -- 1'd appreciate it if you could get this to Jay and
Tom at your earliest convenience. Thanks.

If you do not receive all pages noted above, please contact sender.

RFF Form 29 (rev. 7/96)

1616 P Street, NW « Washington, DC 20036 « Telephone 202-328-5000 « Fax 202-939-3460



3/1905 8

To: JA,RL, AM,JY
From: JF

Re: Proposal to phase out trading

Did you all see this? Did we know that this view was out there? Dpes .th'e §-trading paper
address this view? If not, I think it should, as a first step to countering it if it comes up in

international negotiations.

Emissions Trdding
In Warming Pact

May Be Phased Out

By JoHN J. FlaLka
Staff Reporter of THE WaLL STREFRT JOURNAL

‘'WASHINGTON — The emissions trad-
ing that the U.S. pushed to be a permanent
feature of last year's global warming
treaty may phase out after eight years,
according to the head of the United Nations
commission that negotiated the pact.

The practice will eventually discourage
the involvement of developing nations,
which worty that emissions trades would
perpetuate poliution by industriat coun-
tries, said Ambassador Raul Estrada-

Oyuela, an Argentinian who heads.the '

U.N. agency in Bonn that is preparing for
the Kyoto, Japan, treaty's implementa-
tion. “We want to make sure we're not
creating a new crop for nations to sell.” he
added. :

Trading and compliance details are to
be included in negotiations set for this
November in Buenos Aires. Enforcement
of limits for developed naticns is scheduled
to begin in 2008.

Through trading, industrialized na-
tions can reduce the economic impact of
global controls on emissions of carbon
dioxide and other man-made “‘greenhouse
gases” thought to be warming the earth's
atmosphere.

A company could receive credit against
its country's limits by buying emissions
rights from companies that have reduced
warming-related gases below their limits.
Or the company could get credits by help-
ing developing nations reduce their emis-
sions, which might be cheaper than meet-
ing its countrv's limits.

— v

T N
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The treaty, which would reduce the
average industrialized nation’s emissions
by 5% from the base year 1990, was opened
for signature yesterday at the U.N. Small
island nations and European Union coun-
tries are expected to be among the first to
sign. The U.S. is likely to wait until after
details are hammered out in Buenos
Aires.

The White House hasn't submitted the
treaty for Senate ratification because of
strong congressional opposition. The Sgn-
ate has tied its approval to the application
of emissions controls to China and other
major developing nations not subject to
treaty controis.

THE WALL STREET J OURNAL
TUESDAY, MARCH 17, 1998
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Exhibit 3 illustrates the results for model runs for the U.S. that select only cost-effective -
carbon reduction options—thoso that aro cheapest on the bagis of life-cycle costs. By definition -
of the 1nodoels, these emission reductions hes zero or negative costs essociated with them. Most
of the studies indicate that emisslons can bo kept at or below base year levels for about 20 years.
The OTA and MARKAL studies indicate steadily rising emissions while the ABC study
indicates steadily falling emissions thereafter; the difference reflects different assumptions sbout ~
technology oppommitica in the future. . The EIA study conniders only energy efficlency
improvements and is unable to match the otlwrl In terms of identified cost-effective
opportunities. v

. Bxhibit 4 illustrates the lowest-carbon run undertaken by each U.S. study. The EIA
study results in only modest additional reductions in carbon emissions. All of the other studies
arc abls to reduce emissions bolow the baso year. AEC reduces carbon émissions by 40 percent
by the year 2010, Exhibit 5 indicates the assumptions and cost-results for these studiss. Only
the most aggressive carbon reduction case is included. For all but the MARKAL study, the
investments include a mix of those that save more than they cost ("no regrets™) and those that
cost more than they save (for MARKAL, all measures have positive costs). The resulting
sverage costs may be positive (OTA, ICF, MARKAL) or, negative (ABC, OTA). Marginal costs
— the cost of the last ton of carbon saved - tend to be significantly highor than average costs,
indicat.ng that costs rise as the stringency of the carbon limit increases. (Average costs actually
fall in tho AEC study as the stringency increasos, even though marginal costs rise. This is due to
"no regrets* investments being brought in faster in the more stringent scenario.)

Economy-wide cost estimates, The Energy Modeling Forum at Stenford University
brought together a number of economic modelors to analyze carbon taxes, and they differed by a
factor »>f § in their conclusions as to how large a tax would be required to achieve specific
emissions goals. To the extent possible, key assumptions were standardized across models.
Most of the sconatios examined in the models assumo initial reduction steps beginning in 1990,
Scenar oz in which emissions reductions do not begin until 2000, and begln from the higher base -
level projectod at that time, would likely engender higher costs. _

Exhibit 6 nbulbtes model auﬂmnm of US. GDP costs of emissions reductions.
Stabilizing emissions at their 1990 levels is generally ostimatad to reduce GDP by 2 to .7
peroent in the year 2010, a $20-70 billion loss for that year. One macro study, however,
estimates the costs to be approximately 3% of GDP. These estimates sssume a lump sum
redistribution of tax revenucs, with no incentives offects on marginal tax rates. GDP losses
inorease as the emissions target gets more stringont: estimated GDP losses in 2010 with a 20
percent reduction from 1990 range from .9 to 1.7 peroent of GDP. Bstimates range from $20 to
$150 par ton for the carbon taxes required o hold emissions at 1990 lovels in 2010. To achieve a
20 perceat reduction, model estimates range from $50 to $330 per ton. High carbon taxes were
required in models that assumed a Jow price responsiveneas to higher cnergy prioea and slow
adjustment of the capital stock. )

~ Note however, that the above estimates are based on a pro-specified sct of economic

assumpitions imposed upon the modelers. When modelers are free (0 choose the economio

assumptions they congider most likely to materialize, the range of cost estimates is much wider.

- Por exnmple, Montgomery, Hughs, and Yanchar (Global Climate Coalition) cstimate that even a

$200 per ton tax, causing & 4.3% GDP loss, would be insuffioient to attain the 20 percont
reduction goal by 2010. This same polnt applies to OECD and world estnnntes

WORKING DRAFT | n 11128095
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Exhiblt 6: GDP and Carbon Taxes in Carbon Emissions Reductions
: in Economy-wide Modsla
Carbon tax leval
. % GDP loss : ton of carbon)
Model . Model Type Stebilize Raduce emissions Stabllize Reduce smisr ions
emiseions at 1960 | 20% below 1690 | emissions al 1890 | 20% below 1 )30
. - lovels by 2010 levels by 2010 | . levels by 2010 levels by 26 1)
Uniled Glates _ . - —
CR™ ; Disaggregate 0.2 1 150 © 260
(Rutherford) | econ equll
DGEM Disaggregale 0.8 1.7 , 20 60
(Jorgenson/Wilcoxen) | econ equil . - .
ERM .| Energy sector 04 11
(Edmonds/Raellly) | equi
Fossll2 Energy sactor 0.2 14 80 250
-(Belanger/Nall) | equil
Gomini _| Energy sector 120 330
{Coharv Scherags) | equil
Global 2100 Aggregate 07 15 110 , 240
{Manne/Richels) | econ equll
Global Macro Energy sactor 20 50
: {Pepper) | aquil
Goulder Disaggregate 0.3 12 20 50
econ squil :
Green : Disaggregate 0.2 0.9 80 170
{Marti/Bumlaux) { econ equil ‘
MwC Energy sector 0.6 1.1 70 180
{Mintzur) | equll .
DRI Macro 3 150
__ (Horowix)
Other OECD
ERM ' 0.5 80
Green 03 40*
‘Global 2100 0.5 80 .
%GDP loss for other reduction i \sl8 |
Worid % GDP loss ~ | % reduction balow
Stabllize at 1950 levels by 2020 1900 lavaia by 2020 %GDP k- &
ERM '
Green
Global 2100
CRT™
Bumniaux 17 1.8
Edmonds / Bames 2 - 1.9
Manne 13 .29
Rutherford 16 1.6
*Has lower baseline & assumes rapid phase-in of backstop tachnologies. -
WORIING DRAFT

112895




02,03 '00 20:45 ID:SPF-301 Series Fax: PAGE 5
11/28/98  20:15  ¢¥202 260 0512 AIR & ENERGY BR. Q0137020

Exhibit 3 illustrates the results for model runs for the U.S. that select only cost-eﬂ‘ocdve
carbon reduction options—thoso that aro cheapest on the basis of life-cycle oosts. By definition
of the inodols, these emission reductions has zero or negative costs associated with them. Most
of the rtudies indicato that emissions can be kopt at or below base year levels for about 20 years. -
The OTA and MARKAL studies indicato steadlly rising emissions while the AEC study
indicatus steadily falling emissions thereafter; the difference reflects different assumptions sbout
technology oppomlnlua in tho' future, . The EIA study considers only emergy efficiency
improvements and is unablo to match the otluu in terms of identified cost-effective
opportumities. ’

. Exhibit 4 illustrates the lowest-carbon run undertaken by cach U.S. study. The EIA
study rosults in only modest additional reductions in carbon emissions. All of the other studies
arc abls to reduce emissions below the baso year. AEC reduces carbon émissions by 40 percent
by the year 2010, Exhibit 5 indicates the assurnptions and cost-reults for these studies. Only
the most aggressive carbon reduction case is included. For all but the MARKAL study, the
investments include a mix of those that save more than they cost ("no regrets™) and those that
cost more than they save (for MARKAL, all measures have positive costs). The resulting
averags costa may be positive (OTA, ICF, MARKAL) or, negative (ABC, OTA). Marginal costs
= the cost of the last ton of carbon saved -« tend to be significantly higher than average costs,
indicat g that costs rise as the stringency of the oarbon limit increases. (Average costs actually
fall ip 1the AEC study es the stringency Increasoes, even though marginal costs rise. This is due to
"no regrets* investments being brought in faster in the more stringent scenario.)

Economy-wide cost estimates, The Energy Modeling Forwn at Stanford University
brought together 8 number of economic modelers 1o analyze carbon taxes, and they differed by a
factor of § in their conclusions as to how large a tax would bo roequired to achieve specific
emissions goals. To the extent possible, key assumptions were standardized across models.
Most of the scenarios examined in the models assume initial reduction steps beginnlag in 1990,
Scenar os in which emissions reductions do not begin until 2000, and begln froma the higher base
Ievel projected at that time, would likely engender higher costs.

Exhibit 6 tabulates model ntimam of U.S. GDP costs of emigsions reductions.
Stabilizing emissions st their 1990 lovels is gonerally estimatad to reduce GDP by .2 to .7
percent in the year 2010, a $20.70 billion logs for that ycar. Ons macro study, however,
estimates the costs to be approximately 3% of GDP. These estimates sssumo a lump sum

- rodistribution of tax revenucs, with no incentives effects on marginal tax rates. GDP losses
increase as the emissions target gets more stringent: estimated GDP losses in 2010 with a 20
percent reduction from 1990 range from 9 to 1.7 peroent of GDP. BEstimates range from $20 to
$150 par ton for tho carbon taxes required to hold emissions at 1990 levels in 2010. To achieve a
20 pen.ent reduction, mode] estimates range from $50 to $330 per ton. High carbon taxes were
required in modecls that assumed a low price responsiveness to higher energy ptioes and slow
adjustment of the capital stoak. _

Note however, that the above estimates are based on a pro-apecified set of economic
assumptions imposed upon the modelers. Whon modelers are free to ohoose the economio
assumptions they consider most likely to materialize, the range of cost satimates is much wider.

* Por example, Montgomery, Hughs, and Yanchar (Global Climate Coalition) estimats that even a
$200 per ton tax, causing a 4.3% GDP loss, would be insufficicnt to attain the 20 percont
nducdon goal by 2010. This same polnt applles to OECD and world estunntcs

WORKING DRAFT n 1112895
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Elhlbﬂ 8. GDP lnd Carbon Taxes in Carbon Emissions Reductions
in Ecgnomy-wide Models
% GDP lo clr:.on tax laval
: a8 : n of carbon
Model . Model Type Stabilze Reduce emissions su_bi‘l(g’__ W)?m'ﬁé ina |
emissions at 1960 | 20% below 1890 | emieslons al 1890 | 20% below 1130
| _ «_levels by 2010 levels by 2010 levels by 2010 levels by 2r |9
United &tailes '
CRT™™ ; Disaggregate 0.2 1 150 - 280
(Rutherford) | econ equil : :
DGEM Disaggregate 0.8 1.7 , 20 _ 60 -
{Jorgenson/Wilcoxen) | econ equll . “ :
ERM Enargy sector 04 11
(Edmondisallly) oquil '
Fossil2 Energy seotor 0.2 1.4 80 , 250
.(Belanger/Nalll) | equil
Gominl Energy ssctor 120 330
(Coharv Scheraga) | equil .
Global 2100 Aggregats 0.7 15 110 , 240
{Manne/Richels) | econ equil
Global Macro Energy soclor 20 §0
(Pepper) | equil _
Goulder Disaggragate 0.3 12 20 : 50
econ aqull _
Green Disaggregate 0.2 0.8 80 170
(MaﬂInIBumlaux) econ aqull .
MWC Energy sector 0.6 ‘ 1.1 70 180
(Mintzar) | equll ‘
DRI Macro 3 : 160
(Horowiiz)
Other OECD
ERM 0.5 - 80
Greon 0.3 40*
‘Global 2100 : ] 0.5 80 .
%GDP logs for other reduction ik vals |
Worid % GDP loss % reduction below
Stabllize at 1980 levels by 2020 1980 lavela by 2020 %GDP k- ¢
ERM - ' 11 -
Grean : 15
Globat 2100 : 22
CR™ 0.8 .
Burniaux : ' 17 1.8
Edmonds / Bames 2 1.8
Manne . . , 13 29
Rutharford : 16 1.6
*Haa lowsr bageline & assumes rapld phase-in of backstop tachnoiogles. I
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OUTLINE FOR EMISSIONS TRADING STUDY

I. The Challenge of Global Climate Change

II. Reducing Economic Impacts Through a Cost Effective Approach -
Comparison of Command and Control versus Market-Based Approaches

III. Evolution of Emissions Trading Programs - Netting, Bubbles,
Recent Experience
IV. characteristics of a Cost Effective Emissions Trading Program
A. Flexibility in When and Where Reductions Occur
1. Reducing Costs through Timing of Reductions
a. Potential for Cost Reductions
b. Mechanisms for Improving Flexibility in Timing
(1) Banking
(2) Borrowing

2. Reducing Costs through Choice of Location: Potential for Cost
Reductions

B. Incentives for Innovation and Diffusion

Cc. Low Transactions Costs and Broad Participation: Issues in
Market and Permit Design

D. Equitable Distribution of Effects of Program
E. Monitoring and Enforcement Costs
F. Impact on Ancillary Benefits and Costs
1. Effect on Costs on Other Environmental Programs

2. Leakages
V. Estimated Costs

VI. Issues:
A. Other Market Based Approaches

B. Domestic versus International Trading



e d

C.

E.

FQ

Allocation Formula or Auction

Where in the Product Cycle to Impose Controls
Hybrid Approaches

Sinks

CO2 versus Greenhouse Gas Trading



Climate Change Agenda
September 5, 1997
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I. The big picture

/ A. What are the scientific uncertainties? SQUITIERI memo done, attaching article from
- Science '

Taﬁ ob(j 5| B. What obligations should we argue for in Kyoto? - FRANKEL paper in process

",,mb‘&‘ ’ : - o o
77/ C. How would we implement a program domestically to attain obligations that might be

agreed upon in Kyoto?

“~>1. Domestic emissions trading paper @”X 2 s
> 2. Why are we so staunchly opposed to CAFE-type regulation? e“’) )

What role might we expect technology to play in helping us to meet any obligations we
might assume in Kyoto? What is the proper role of government in fostering the
development of that technology? GILLINGHAM —

E. How and when will developing countries participate? ‘5’ dev. (onnky S, da o

F. How would any iInternational agreement be enforced? - ¢Yafe

G. What if Kyoto blows up? (Would we take unilateral action?)

Would another meeting between Yellen, Summers, and associates
be warranted to touch base on their vision of the big picture?



I. Domestic Emissions Trading op shreaw~

We are now working with EPA on a paper that will cover four options, representing the )/
convolution of upstream/downstream and auction/allocation (SQUITIERI).

1. Heavily revise EPA’s version of the two upstream options (target: 9/5)

2. Receive EPA’s version of the two downstream options (target: COB 9/4), and provide
comments (target: COB 9/8). These comments probably only need to state our
objections, and hit the low points.

should include the inefficiencies of CAFE-like approaches (doesn’t penalize intensity of

g 3. Develop a clear written explanation of why we oppose tradable credits. Key points
)
3\ use, impacts only market for new units, not existing); should draw on empirical literature

/m-/&z.:

«

concerning the cost of the CAFE standards relative to a gasoline tax (target: COB 9/8).

olee

N
&é 4. Gardiner wants to talk things through face-to-face (especially our visceral opposition to
) downstream options) after we’ve had a chance to look at the downstream stuff. After that
we can decide whether we need to append a statement to the effect that “the downsteam
options are vigorously opposed by the economics agencies.”

5. Wrap-up (target: COB 9/107)
I1. Technology
A. GILLINGHAM and ALDY to draft stand-alone technology paper.

[Might include an argument along the following lines, supplied by Summers: Even if you
accept the Slabs report lock, stock and barrel, you get only X percent of the way there
without raising price. To get all the way there, you have to raise price by Y percent. This
would have the following implications for energy prices—x for coal, y for gasoline,
etc.—and would be roughly Z times as large as the BTU tax that was proposed early in
the first term.]

Transmit to D. WILLIAMS and B. BOORSTIN for comment

B. GILLINGHAM and ALDY(?) to lead the effort in commenting on technology options
paper when it arrives late next week

III. Targets and Timetables

A. FRANKEL & CO have produced draft. WILCOX has provided comments. Paper
currently under revision at CEA.



B. JONES memo near completion.

IV. Other Analytics

L aur®

A. MULDOON to work on effects of policies on the typical family. (Rough draft expected
COB Friday, Sept 5)

1 B. GRUBER and JONES to work on incidence across income groups (Rough draft by
Sept ?)

C. ALDY (CEA) has completed memo on size of financial flows; has this been transmitted
upward?

D. MULDOON to work on political economy lessons BTU tax (Draft exists?)

E. MULDOON to work on political economy lessons of Carter oil allocation scheme.
(Rough draft by Sept ?)

% 3k % % % % %k % %k

F. SCHOLZ to work on incidence as between households and firms. (Might the paper by

Poterba, Rotemberg, and Summers be relevant here for shedding light on degree of pass-
through?)

G. SCHOLZ to work on revenue recycling. How does the prescription of academic public
finance theory translate into the real world? Why do simulations of empirical models

/sugfest that deficit reduction might be a better way to go than recycling? (Do they?)
TEW‘QL\N?) % LDl

. H LINGHAM to work on spelling out emissions baselines for developing countries that
d\a de on € ;j i would not involve either excessive restraint on growth nor large transfers of resources. J
Wer ¢ (Frankel recommends consulting his comments on State Dept papers. Gruenspecht may

also have ideas on this.)

GRUBER and GILLINGHAM to work on developing principals for climate change.]

GRUBER, WILLIAMS, and BOORSTIN to work on the political economy of climate
change.

K. SQUITIERI has written a short memo on scientific uncertainties, and attached a copy of
the recent article from Science.

V. Papers in the Interagency process

A. We believe that the one-page summary from State is now a sufficient statistic for where
the process is on developing country commitments.



B. Paper by Justice on relationship between international and domestic trading - August 12
version is still the latest - WILCOX will provide comments 9/5 (Jim Rubin; 514-9050)

C. Paper on escape clause - FRANKEL working on analytics of when we would need escape
clause. (Would a Bill-Poole-style analysis be helpful here? The source of shocks matters.
If most uncertainty derives from aggregate demand shocks, then we might not need (or
even want) an escape clause. If most uncertainty derives from shocks to technology,

escape clauses seem very important.)
@ Paper on competitiveness - (status?) Jon HAVEMAN (CEA) is writing a separate paperu/ x#
on this topic.  «Whadr au Yoo odds 7 What av Hu Swes a@
L/nco/dn,my;' Hewo méarg @eatds ., Gaewth OV 2% o prac T
"E NP per on negotiating implications of different targe?s and timetables (4t last word, Jeﬁ?ey

/ ' Nunker did not know that he and Pomerance had been tasked to write thzs paper. Status
’ u known) :

S

F. Paper on federal undertakings - status?
—~ G. Paper on early credit - revised version received 9/4 JE‘
/ H. Paper on transition assistance - on hold.

VILI. Briefing for Rubin - GILLINGHAM
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Sept. 22nd, 1997

TO: ADELE MORRIS
FROM: MARK LEVINE

SUBJECT:  Carbon tax effect on coal mining industry

Using data compiled by the Bureau of Economic Analysis for the period from 1969-1996, it is
quite apparent that coal mining is an industry that has, since 1979, experienced consistent
declines in its total number of employees (from roughly 260,000 workers in 1979 to just over
100,000 in 1996). However, this decline in employment has been met with a modest increase in
absolute coal production over the same time period, particularly due to the increased mining of
subbituminous coal and lignite, thus indicating an increase in worker productivity. Per capita
real wages, which slowed down in 1979 after considerable growth in the ten years prior, have
only recently begun to increase.

In the event of a substantial carbon tax, it is very likely that the coal mining industry would
suffer greatly. With more than 80% of the workforce above the age of 35', it is unlikely that any
significant amount of displaced coal miners could be retrained for careers in other fields. The
states that would be affected most greatly by a carbon tax are West Virginia, Kentucky, and
Pennsylvania, which cumulatively account for 53% of all U.S. coal miners. The region that
would be hit hardest is the Southeast, where almost 56% of all coal miners are employed.

'According to estimates from the Bureau of Labor Statistics that cover the period from
1992-1996.
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Wage and Salary Disbursements in the Coal Mining Industry, 1969-1996

(SOURCE: BUREAU OF ECONOMIC ANALYSIS)
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Worker Productivity in the Coal Mining Industry, 1969-1994
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Record Type: Record

To: Adele C. Morris

cc:
Subject: Following Em Trdg meeting at State Dept.

Dear Adelle,

It is always a bit frustrating to me at these meetings when we open a
topic and then move on without concluding it. | wanted to say a bit
more about your nomination of the pure seller liability option, but |
couldn't get speaking space at the right time. At the end of the
meeting Jonathan kept pure seller liability on the table, saying that
he had heard some in favor and no fatal criticsim. His motivation may
‘have included the fact that some of the "big guys" have spoken
favorably of pure seller liability and you can't go against the big
guys. | assume that you defended the idea either because you favor
it, or because you have not seen the group make a sufficient
{dismissive) critique and you want to hold us to a high logical
standard (perhaps as devil's advocate) or perhaps for other reasons.

Anyway, | think there are some imporant negatives about strict sellers
liability that have not yet been aired. So here is my view of pure
seller liability.

From a simple feasibility perspective | think pure seller liability is
tough to implement. The transaction may occur in year 1, but the
final validity of the allowance sold may not be determined untii year
5 or later. By the time the liability, if any, of the seller is known

the sale is so distant that the proceeds may be gone and the liable
seller may be unable or unwilling to pay. An escrow is not a perfect
answer because the time period is so long. Escrow impounds are
usually for fairly short period while exposures are actively resolved,
not for long periods. Surety bonds are not the right tool in this

case either.

Next, for true versions of pure seller liability we need to have the
seller liable, not the alternative form in which the buyer is liable

with access to a legal remedy against the seller. That would impose
too much of a burden on buyers by allowing them {i.e., forcing them)
to pursue sellers to make good on promises to buyers. Chasing a
seller and even getting a judgment is far different from getting
payment on that judgment. Seller liablity should mean that the Fccc
Secretariat undertakes to collect directly from the defaulting seller

in the event of default. Can we really imagine the FCCC Secr. going
after defaulting Parties? Especially in light of the option that any
Party has to quit the agreement?

In light of the long period between the sale and a potential default
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finding, the questionable ability of the FCCC/Secr. to enforce against
the selling Party no matter how quickly it can proceed, and the
opportunity of any seller to simply quit rather than face an onerous
penalty make seller liability a non-feasible choice. This door must

be locked before the horse has escaped, not five years after. | think
the only feasible choice is to make the sales proceeds reflect
concurrent compliance probablities, so that sellers get about the
right revenues from the start so as to minimize the need for
subsequent adjustments. '

| think escrow and insurance schemes are also unworkable answers for
this case. Insurance is defeated by the moral hazard aspects of this
problem. In the dynamic, insurance charges have to be experience
rated. Here, experience rating will tend toward a 100 percent premium
for the worst issuers. at any lower premium they have an incentive to
take the money from sales and default in the polar case. An the polar
case is what you get since performance (or non-performance) is fully
within the control of the insured. Control by the insured over the
insured outcome is the classic hallmark of an uninsurable event.

Likewise for escrow, apart from the earlier point about the long
duration of the escrow, for the big defaulters, if any, an escrow of
less than 100 percent will create an incentive to default for a

financial gain. But any large escrow interferes with use of the
revenues for energy efficiency investment and monitoring costs and in
a way increases the chances of default. For the bad guys any escrow
will be too small; for the good guys any escrow will be too large. In
either case revenues will be denied for valid purposes.

| come back to the same conclusion, that we need some way to limit
revenues to the expected value of allowances at the time of the
transactions. | still like the market verdict on sale prices with
constant market review. | don't think the FCCC SEcr. will ever get
the authority to make discretionary judgments against the soverign
Parties.

Peter Karpoff
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Emissions Trading; How to Apportion Liability for Compliance Failure

Compliance rules must be enforced to maintain integrity of the national emissions assignments.
Trading in emission allowances involves a mix of characteristics from both commodity and bond
market trading. Safeguarding the environmental values and the interests of trading participants
requires a blend of practices from these two markets.

Trading raises the importance of enforcing compliance, since non-compliance is the route to
financial profit and trading allows Parties to put into circulation some allowances that might lie
dormant without the trading opportunity. Nevertheless, with trading the required compliance
rules are the same ones needed for ordinary compliance. The integrity of emissions limits will be
strengthened if Parties that fail to meet compliance requirements, especially if they are net sellers
of allowances, can be held liable for their non-compliance.

In commodity trading, the concept is “what you see is what you get.” Once the commodity
specification is written, conforming delivery is secured by the certain prospect of secured cash
penalty in the absence of conforming delivery. For trade in gold, for example, performance by the
seller requires timely delivery of specification-grade gold. The delivered commodity itself is
sufficient evidence of its own validity. By contrast, trading in bonds, representing a promise of
the issuer’s performance, requires continual assessment of the underlying promise to pay, in order
to determine value and prices. Trading in emission allowances can be pushed to either model.

Emissions trading via instruments whose compliance value is guaranteed by the international
authonty is like commodity trading. So long as the guarantee is trusted, the allowances can trade
as a commodity; what you see is what you get and a tonne is a tonne. The value of an allowance
derives from its guaranteed compliance value. By contrast, if the authority reserves the right to
adjust the compliance value of the allowance based on some subsequent occurance, then trading is
more like bond trading and the value of the instrument depends on market assessment of the
promisor’s likelihood of performance. How, and even whether, allowances will trade and be
valued depends whether their compliance value is guaranteed or subject to adjustment for
conditions outside the control of the holder

Seller vs. Buyer liability for non-compliance:

Pure seller liability: A seller would unconditionally guarantee attainment of its adjusted emissions
target in support of any allowance sale. This is a commodity market model, but unlike most
commodity trades, compliance may not be determined until long after allowance sales; the power
to compel subsequent cure of a compliance deficiency, or to exact indemnity from a sovereign
Party that is unwilling or unable to cooperate, is lacking. Seller Liability may be impossible to
enforce.

Modified seller liability: All sellers would agree, in advance, to escrow a share of allowance sale
revenues or provide 3rd party performance bonds for their end-of-period emission compliance
obligations. This plan has the disadvantage that some net sellers will be counting on their
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allowance sales proceeds to cover monitoring costs and the cost of investments to further improve
energy efficiency and emission performance. Performance bonds may be costly for the Parties
that need them most. Insurance is not viable because the insured event is too much subject to the
control of the insured Party and the Party may, in the short-run, gain more from default than from
compliance. The insurance cost will be unfairly high for those who comply and too low for those
who default. The issue is akin to the 1980 S&L problem. The problem is summarized by the
economic term “moral hazard” and creates incentives for a downward spiral toward progressive
non-compliance and the parallel withdrawal of all insurers.

Pure buyer liability: Under this option, buyers of allowances can use (tender) them for emissions
compliance (i.e., receive the anticipated value) only to the extent that sellers retrospectively, meet
their emission commitments. This is a bond market model. The determination of compliance
value is made long after some sales occur. Unless buyers can get effective guarantees of
performance from the originator of purchased allowances or reliable assessments of risk, the
buyer holds a very uncertain instrument. This risk, even in small doses, is unattractive to buyers
and even less attractive to traders. Buyer liability for sellers’ future emissions performance would
likely be fatal to emissions trading, where, unlike the case of “full faith and credit” guarantees,
secure guarantees of performance across national boundaries are unlikely.

Modified buyer liability: If the FCCC Secretariat held the power to deny compliance tender value
to allowances not supported by emissions compliance of the first issuer (a bond market model),
the direct compliance burden would fall on buyers, but an informed market could achieve
substantial shifling of the compliance burden to sellers. For example, allowance trading could be
conducted according to these rules:

. Traded allowances are identified as to original nationality and serially identified by date of
their first recorded trade. For untraded allowances, the date of submission to the FCCC

. Secretariat for compliance determines the serial priority, ‘

’ In the event of a Party’s non-compliance, some allowances originating from that Party
would be invalidated, starting from the latest dated allowances and proceeding backward,
until the remaining quantity matched the Party’s compliance achievements (i.e., domestic
emssions do not exceed retained allowances, and exchanged allowances do not exceed
avoided emissions),

’ Annual reports would reveal each Party’s compliance progress (emissions) and AEU sales
rate, thus permitting the market to assess how many allowances from each Party are likely
to be valid, and a quality-adjusted price for each point in the serial sequence,

. Market prices for allowances would reflect expected probabilities of validity. Private
tools, such as rating services, compliance consultants, derivative contracts, and portfolio
syndications would arise to permit risk management strategies.

J Market information, both public and private, would permit shifting of risk exposure back
to sellers through the market prices that informed buyers would offer for allowances of
varying probable value. In the end, each allowance would be good or bad; all good
allowances would have the same compliance value. Market information would permit a
gradual sharpening, over the course of the budget period, of the price ditferential between
expected good and bad allowances around the expected validity cut-point for each Party.
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Direct imposition of compliance burdens on buyers, but with substantial information given to

sellers,
burden

can create a hybrid system of liability that shifis a significant share of the compliance
to sellers and creates a significant market incentive for seller compliance, even when the

direct compliance process is administered on buyer/holders of allowances.

Private

steps in the trading process following emission assignment under the FCCC with modified

buyer liability rules:

Parties may, at their option, assign some allowances to sub-national entities.

Holders may offer to sell allowances, to be identified by nationality and serially numbered
in ascending order. : '

Buyers offer prices, based on assessment of end-of-period compliance of seller. Highest
prices will be offered for first issuances, which are the first to be honored within each
nationality class. Later issuances carry greater risk of non-compliance bumping and will
generally command lower prices. _

Rating agencies could offer assessments of the likely validity cut-oft’ point for each issuer.
Prices of allowances traded would reflect market consensus of future validity with
continual adjustment of perceptions as compliance expectations change.

Parties that show credible compliance reports will get higher prices for larger proportions
of their sales offerings. Poor reports will limit the opportunity to sell allowances except at
very low prices and for limited quantities. Speculators might enter to buy cheap
allowances to rehabilitate them prior to the compliance date.

At the end of the compliance period, FCCC Secretariat announces which allowances are
valid. Nations make compliance tender of valid units and added compliance, as needed, to
complete compliance. '

Supplemental compliance methods, like borrowing from the second budget or an agreed
“excess emissions fee” will be needed to permit national compliance in the event that
insufficient valid allowances remain to permit first period compliance.

Official steps in the trading process under modified buyer liability rules:

Prelim.

Emissions amounts assigned to Parties,

Compliance authority agrees to permit allowance trading,

Following any sale, the recording agent accepts joint order to record transfers;

The recorder notes the nationality and places a serial number on newly-recorded
allowances, and maintains the existing identifiers for previously traded allowances.

At the end of the budget period, FCCC Secretariat announces which allowances are valid
for compliance, based on the compliance showing of each issuer that traded.

Parties supplement surviving allowances, if necessary, to complete compliance by
borrowing, open market purchases, or pre-specified default payments.

Draft: 3-28-98, for comment only

Peter Karpoft
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Compliance rules must be enforced to maintain integrity of the national emissions assignments.
Trading in emission allowances involves a mix of characteristics from both commodity and bond
market trading. Safeguarding the environmental values and the interests of trading participants
requires a blend of practices from these two markets.

Wt

Trading raises the importance of enforcing compliance, since non-compliance is the route to bt
financial profit and trading allows Parties to put into circulation some allowances that might lie .~ 0‘( ,
dormant without the trading opportunity. Nevertheless, with trading the required compliance
rules are the same ones needed for ordinary compliance, The integrity of emissions limits will be
strengthened if Parties that fail to meet compliance requirernents, especially if they are net sellers
of allowances, can be held liable for their non-compliance.

In commodity trading, the concept is “what you see is what you get.” Once the commodity
specification is written, conforming delivery is secured by the certain prospect of secured cash
penalty in the absence of conforming delivery. For trade in gold, for example, performance by the
seller requires timely delivery of specification-grade gold. The delivered commodity tself is
sufficient evidence of its own validity. By contrast, trading in bonds, representing a promise of
the issuer’s performance, requires continual assessment of the underlying promise to pay, in order
1o determine value and prices. Trading in emission allowances can be pushed to either model.

Emissions trading via instruments whose compliance value is guaranteed by the intemational
authority is like commodity trading. So long as the guarantec is trusted, the allowances can trade
as a commodity, what you see is what you get and a tonne is a tonne. The value of an allowance
derives from its guaranteed compliance value. By contrast, if the authority reserves the right to
adjust the compliance value of the allowance based on some subsequent occurance, then trading is
more like bond trading and the valuc of the instrument depends on market assessment of the
promisor’s likelihood of performance. How, and even Whether, allowances will trade and be
valued depends whether their compliance value is guaranteed or subject to adjustment for
conditions outside the control of the holder >
KA
\(‘! Vi C\p 34 &
et W
Pure seller liability: A seller would unconditionally guarantee attainment/of its adjusted emissions 0
target in support of any allowance sale. This is a commodity market model, but unlike most H_-:ﬁ‘
commodity trades, compliance may not be determined until long after allowance sales; the power AS v\,,a,
to compel subsequent cure of a compliance deficiency, or to exact indemnity from a sovereign av’
Party that is unwilling or unable to cooperate, is lacking. Seller liability may be impossible to - v Q}I
enforce. ( 7) "

Modified seller liability: All sﬂei%m advance, to cscrow a share of allowance sale

Seller vs. Buyer liability for non-compliance: : ¢

revenues or provide 3rd party performance bonds for their end-of-period emission compliance
obligations. This plan has the dis vantage that some net sellers will be counting on their
-~ 7
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allowance sales proceeds to cover raonitoring costs and the cost of investments to further unprove
energy efficiency and emission performance. Performance bonds may be costly for the Partieg
that need them most. Insurance is not viable because the insured event is too much subject to the
control of the insured Party and the Party may, in the short-run, gain more from default thap from
compliance. The insurance cost will be unfairly high for those who comply and too low for those
- who default. The issue is akin to the 1980 S&L problem. The problem is summarized by the
' ¥ economic term “moral hazard” and creates incentives for a downward spiral toward progressive
‘Q{ \ , mon-compliance and the parallel withdrawal of all insurers.
¢

“ "";7-" : \T) Pure buyer liability: Under this option, buyers of allowances can usc (tender) them for emissions
£ __I\/ compliance (i.e., receive the anticipated value) only to the extent that sellers retrospectively, meet
¢ ‘,_-" l their emission commitments. This is a bond market model. The determination of compliance

\ | Valueis made long after some sales occur, Unless buyers can get effective guarantees of

Y » likely be fatal to emissions trading, where, unlike the case of “full faith and credit” guarantees,
. /”1 ¢ secure guarantees of performance across national boundaries are unlikely.

P
v .‘-""“r‘ f_-«”‘:\ - \Modiﬁed buyer liability: ¥ the FCCC Secretariat held the power to deny compliance tender value
¢, .. toallowances not supported by emissions compliance of the first issuer (2 bond market model),
R the direct compliance burden would fall on buyers, but an informed market could achieve

. Traded allowances are identified as to original nationality and serially identified by date of
their first recorded trade. For untraded allowances, the date of submission to the FCCC

Secretaniat for compliance determines the senal priority, —~
Tw e In the event of a Party’s non-compliance, some allowances onginating from that Party
A would be invalidated, starting from the latest dated allowances‘and proceeding backward,
" \;,J: v c until the remaining quantity matched the Party’s compliance achievements (i.e., domestic

< emssions do not exceed retained allowances, and exchanged allowances do not exceed
3M ", avoided emissions), .
yhe Annual reports would reveal each Party's compliance progress (emissions) and AEU sales

rate, thus permitting the market to assess how many allowances from each Party are likely

to be valid, and a quality-adjusted price for each point in the serial sequence,

* - Market prices for allowances would reflect expected probabilities of validity. Private
tools, such as rating services, compliance consultants, derivative contracts, and portfolio
syndications would arise to permit risk management strategies.

*  Market information, both public and private, would permit shifting of risk exposure back
to sellers through the market prices that informed buyers would offer- lowances of - -
varying probable value. In the end, each allowance would b@l good
allowances would have the same compliance value. Market information would permit a
gradual sharpening, over the course of the budget period, of the pri > differential between
expected good and bad allowances around the expected validity cut-point for cach Party.
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Dircct imposition of compliance burdens on buyers. but with substantial information given to
sellers, can create a hybrid system of liability that shifts a significant share of the compliance
burden to sellers and creates a significant market incentive for seller compliance, even when the
direct compliance process is administered on buyer/holders of allowances.

Private steps in the trading process following emission assignment under the FCCC with modified
buyer
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lhability rules:

Parties may, at their option, assign some allowances to sub-national entities,

Holders may offer to sell allowances, to be identified by nationality and serially numbered
in ascending order.

Buyers offer prices, based on assessment of end-of-period compliance of seller. Highest
prices will be offered for first issuances, which are the first to be honored within each
nationality class. Later issuances carry greater risk of non-compliance bumping and will
generally command lower prices.

Rating agencies could offer assessments of the likely validity cut-off point for each issuer.
Prices of allowances traded would reflect market consensus of firture validity with
continual adjustment of perceptions as compliance expectations change.

Parties that show credible compliance reports will get higher prices for larger proportions
of their sales offerings. Poor reports will limit the opportunity to sell allowances except at

very low prices and for timited quantities. Speculators might enter to buy cheap
¢ —allowances to rehabilitate them prior to the compliance date.

At theend o ce period, FCCC Secretariat announces which allowances are
valid. Nations make compliance tender of valid units and added compliance, as needed, to
complete compliance.

Supplemental compliance methods, like borrowing from the second budget or an agreed
“excess emissions fee” will be needed to permit national compliance in the event that
msufficient valid allowances remain to permit first peniod comphance.

fhicial steps in the trading process under modified buyer liability rules:

Oihaal steps n the trading process

Emissions amounts assigned to Parties,

Compliance authority agrees to permit allowance trading,

Following any sale, the recording agent accepts joint order to record transfers;

The recorder notes the nationality and places a serial number on newly-recorded
allowances, and maintains the existing identifiers for previously traded allowances.

At the end of the budget period, FCCC Secretariat announces which allowances are valid
for compliance, based on the compliance showing of each issuer that traded.

Parties supplement surviving allowances, if necessary, to complete compliance by
borrowing, open market purchases, or pre-specified default payments.

Prelim. Draft: 3-28-98, for comment only
Peter Karpoff
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Annex | Expert Group on the UNFCCC
Emissions trading paper: draft 1 April 1998

Objectives

At the March 1998 Annex I Expert Group meeting, “The Group agreed that for 1998 the first
priority will be a product that will reflect delegates’ views on principles, modalities, rules,
and guidelines for emissions trading, with a focus on verification, reporting, and
accountability. The objective of the product will be to underpin Annex I Parties’ input to the
UNFCCC meetings in June and November 1998. Where there is agreement in the Group on
any issue, the paper will note the agreed view. For any issues where there is a range of

views, the paper will note the different views.....” (meeting report). The objectives of this
draft paper are:
1. to reflect views of Annex I Parties on principles, modalities, rules, and gu1de1mes for

emissions trading.

ii.  tounderpin Annex I Parties’ input to the June and November UNFCCC meetings.

Approach

The paper aims to reflect Annex I Party views. It is concise, and is not analytical in nature.
For this first draft paper, the secretariat has drawn on views expressed during the March 10
and 11 meeting, ideas from earlier work, and comments received on the outline that was
presented at that meeting. This document will be revised in line with comments received by
10 April for discussion at the May 12 and 13 meeting in London.

Process

Delegates are encouraged to post their comments and any papers or views they wish to
contribute on the Annex I Expert Group password protected web site. Alternatively, please
send your comments and papers in an electronic file to Fiona Mullins for inclusion on the
web site. This web site provides an electronic discussion group that will greatly facilitate
exchange of views. All delegates will be able to read (and respond to) the comments of other
delegates as soon as they are posted.

The timing of draft papers and deadlines for comments and meeting schedule are as follows:

March 19 comments on the structure and the type of issues that should be covered in the new
' “principles, modalities, rules, and guidelines” emissions trading paper

March 31 first draft emissions trading paper

April 10 substantive comments on this draft paper, reflecting views on the issues

May 4 second draft emissions trading paper for discussion at the May meeting

May 12 & 13 Annex [ Expert Group meeting in London to discuss next steps on emissions trading,
including possible products for the June and November UNFCCC meetings.

Sept 10 & 11 Annex I Expert Group meeting in Paris to discuss products for COP4 and beyond.
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Principles, Modalities, Rules and Guidelines for Emissions Trading
(in particular for verification, reporting, and accountability)

PRINCIPLES

Consistency with Protocol and UNFCCC provisions

1. Emissions trading should be fully consistent with and supportive of all provisions of the
Kyoto Protocol.

2. Emissions trading should accord fully with UNFCCC principles.

Note: the UNFCCC principles are referred to in the Kyoto Protocol preamble “Being guided by
Article 3 of the Convention”. The main points of these principles are noted below for information:

3.1 ...protect the climate on the basis of equity ....common but differentiated responsibilities and
respective capabilities.

3.2 ... needs and special circumstances of developing country Parties...

3.3 ... take precautionary measures... ....policies and measures should be cost-effective so as to
ensure global benefits at the lowest possible cost. ... should take into account different socio-
economic contexts, cover all relevant sources, sinks...

3.4 ... policies ... should be appropriate for specific conditions of each Party
3.5 .... promote a supportive and open international economic system... measures should not
constitute a ... disguised restriction on international trade

Environmental effectiveness

3. Emissions trading should not compromise the environmental objectives agreed to under
the Kyoto Protocol. Any transfers or acquisitions should be verifiable, and emission estimates
should be of good quality so that all Parties have confidence in the system.

Economic efficiency
~ 4. Emissions trading should facilitate economic efficiency in the achievement of the Kyoto
Protocol targets, and should have clear and simple rules, and low set up, administration, and
transaction costs.

Equity

5. Implementation of emissions trading should not create any additional inequities, or give an
unfair advantage to any one Party or group of Parties.

6. The market for transfers and acquisitions should be open, transparent, and competitive.
(this principle relates to both equity and economic efficiency).
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MODALITIES, RULES AND GUIDELINES
Eligibility criteria:

1. Annex I Parties with commitments listed in Annex B of the Protocol that comply with
Articles 5 and 7 and meet the further requirements [reference relevant paras e.g. paras 7, 8,
and 12 below], and authorised legal entities in those Parties, shall be eligible to transfer or
acquire parts of assigned amounts.

Public listing of participants:
2. Parties and legal entities that are eligible to trade must be listed on a public bulletin board.
Market institutions for an open, competitive and transparent market:

3. Transfers and acquisitions shall be carried out at an official international auction held
. periodically. o

or

4. Parties shall notify the UNFCCC prior to any transfer, and the UNFCCC secretariat shall
make information on the quantity and price of the transaction available to all Parties that are
eligible to trade.

or

5. Transfers and acquisitions may be carried out through any brokers, exchanges, or auctions
that are established to facilitate transfers.

Unit of transfer:

6. The international unit of trade shall be metric tons of CO, equivalent calculated using the
global warming potential value defined by decision 2/CP3, or as subsequently revised in
accordance with Article 5.3.

Estimating emissions: ' -

7. Use of the IPCC guideline methods for estimating emissions and removals (as required by
Article 5.2 and decision 2/CP3) shall be clarified for Parties that wish to transfer or acquire
parts of assigned amounts according to adjustments to the guidelines that may be agreed by a
COP/MOP to make data collection and estimation methods more comparable.

8. Parties that wish to transfer or acquire parts of assigned amounts shall agree to use
consistent and transparent emission estimation methods, including data collection. (note: this
could be an eligibility requirement)

9. Parties that wish to authorise legal entities-to transfer or acquire parts of assigned amounts
shall agree to meet enhanced requirements for monitoring the emissions of legal entities. (note:
this could be an eligibility requirement)
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Accounting for units transferred:

10. Accounting of tons of CO, equivalent transferred shall be consistent with any accounting
and reporting requirements or guidelines that are elaborated under Article 7 of the Protocol.

National recording:

11. Governments shall record all transfers or acquisitions of CO, equivalent units that are
carried out by government and by legal entities.

12. Information on emission reductions transferred by firms and projects shall be recorded by
national governments at least annually.

13. Parties that wish to authorise their legal entities to transfer or acquire parts of assigned
amounts shall have in place effective national systems for monitoring and enforcing legal
entities’” emission limits and tracking their transfers and acquisitions. (note: this could be an
eligibility requirement)

Reporting transfers and acquisitions:

14. Information on quantity of CO, equivalent units transferred or acquired, including the
country to which units were transferred to or from which units were acquired from, shall be
submitted to the UNFCCC secretariat for each year, consistent with the frequency of reporting
determined in accordance with Article 7.

International recording:

15. The UNFCCC secretariat shall record all transfers and acquisitions, and publish, on an
annual basis, a tabulation of all transfers and acquisitions made in the previous year and the

adjustments to assigned amounts required under Articles 3.10 and 3.11.

International review:

16. Parties that wish to transfer or acquire parts of assigned amounts shall be subject-to
enhanced review, additional to that required under Article 8 of the Protocol, of national
emission inventories, projections, monitoring systems.

Trading of assigned amounts of the six GHG and sinks:

17. Any part of an assigned amount can be traded, including the sink categories that may be
used to meet commitments under Article 3.

New entrants:

18. New entrants shall be subject to the same eligibility conditions as Parties already in the
trading system.

Non-compliance:

19. Parties are responsible for national non-compliance with their assigned amounts at the
end of the commitment period (even if sub-national entities make transfers).
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20. Annex I Parties that do not comply with rules and guidelines for emissions trading shall
be subject to the non-compliance provisions agreed under Article 18.

21. Parties that wish to trade shall be subject to interim review of their progress towards
compliance during commitment periods.

22. A Party whose emissions are in excess of its emissions budget in any commitment period
may acquire, but not transfer, any part of its assigned amount.

23. If a question of possible non-compliance by an Annex I Party, or failure to implement the
requirements of Articles 5 or 7, is identified in accordance with the provisions of Article 8, or
if Parties fail to comply with any principles, modalities, rules, and guidelines for emissions
trading, transfers and acquisitions may continue to be made after the question has been
identified, provided that any such acquisitions may not be used by a Party to meet its
commitments under Article 3 until any issue of compliance is resolved.

Supplemental to domestic action:

24. Parties shall not make acquisitions equivalent to more than x% of their assigned amount,
including acquisitions made by authorised legal entities.

25. The supplementarity of trading shall be the subject of in-depth review with periodic
assessment by a COP/MOP.

26. Parties shall not transfer, under Articles 6 and 17, any more than y% of their assigned
amount, including transfers made by authorised legal entities.

Changes (i.e. participants, trading rules etc.):
27. Changes in the Parties that are eligible to trade, and changes in trading principles,

modalities, rules, and guidelines shall apply in subsequent commitment periods or at least x
years after the change is agreed.
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Comment Draft )
The middle, bulleted text is my view of the minimum provisions for trading. Comments invited.

Pre-requisites taken from the basic system of Targets and Underlying Compliance

Party acceptance of targets (assignments) and compliance obligations,
Definition and creation of allowances,
Procedures for reporting and monitoring national emissions,
Establishment of a compliance system.
Minimum compliance system: Harsh glare of public scrutiny on non-compliance at end of
budget periods (or additionally at any interim checkpoints, or for anticipated defaults).

Minimum additional requirement to establish a trading system

. AEUs transferable among holders

. AEUs of any national origin acceptable in international compliance

. Establish a recording system for international trades

. Impose responsible control over the supply of new AEUs and fungible substitutes (CDM)
. Establish credible sanctions for instances of compliance failure (may be no more than the

spotlight of public opinion as noted above).
The Follow-on Role for the Market (if not pre-empted by exclusive government action):

Establish a place (or virtual place) for trading to occur,

Establish allowance prices, given the definition of allowance attributes,

Establish broker communities to permit secure trading between private entities,

Establish low-cost practices for recording temporary and/or unofficial trades,

Devise derivative trading instruments (contracts) for futures and options trading,

Provide private information about price-influencing aspects of various national allowances,
Provide diversified portfolios and portfolio insurance to permit risk management.

Comment draft
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Emissions Trading Attachment

Article 17 on Emissions Trading:

-- What

o]

are the significant features?

The penultimate draft said parties had the right
to trade "once" rules were adopted; the final
provision has a free-standing sentence containing
the right to trade.

While some countries had sought to put a
percentage limit on the amount of a country’s
target that could be met through trading, the
final provision says only that trading must be
"supplemental" to domestic action (without giving
the Parties the authority to quantify this term).

Unlike other provisions, the Article refers to
"Annex B" rather than "Annex I" Parties. This
would allow developing countries, through an
amendment -to Annex B, to participate in emissions
trading.

Unlike other provisions, the body charged with
developing the rules is the COP rather than the
COP/MOP; this could allow earlier establishment
of the rules.

is missing that was in earlier drafts?

In order to engage in emissions trading, a Party
has to be in compliance with its measurement and
reporting obligations (now Articles 5 and 7), as
well as have in place a national mechanism for
the certification and verification of emissions
trades. -

A Party may authorize intermediaries (which would
have been understood to include the private
sector) to participate in actions leading to the
transfer or acquisition of tons. [Note: Even
without such an explicit rule, we would interpret
the Protocol not to preclude private sector
participation.]

With respect to any trading in which they engage,
Parties were to submit annually to the
Secretariat information regarding the quantity,
Party of origin or destination, and the relevant
budget period.



Emission levels achieved before the start of the
first commitment period (so-called "superheated
air") could not be used as the basis for
emissions trading; such a provision is arguably
no longer necessary in light of Article 3.10 and
3.11, which refers to transfers and acquisitions
of "assigned amounts."

A Party whose emissions were in excess of its
allowed amount in any budget period could have
acquired, but not transferred, tons.

When a question was raised regarding a Party’s
compliance with its reporting/measurement
obligations, transfers could continue to be made,
but transferred tons could only be used to meet
targets after the compliance issue had been
resolved.
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THE SIMPLE STEPS OF AN EMISSION TRADE:

Buyer and seller, having met the preconditions (budgets,
monitoring, reporting), find themselves with compliance
obligations that do not match their emission unit balances.

Willing buyer and seller agree on a price and delivery date.

Buyer checks that originator of the offered allowances (either
seller or prior seller) was not on the public FCCC non-compliance
list at the time the offered allowances were first sold.

(If first seller is/was on the $bad boy§ list, buyer may
still buy, but with notice that allowance acquired will not be
accepted for FCCC compliance until the seller's compliance
deficiency is cured. Impaired allowances may be cheap and may be
a good value, depending what you know about the source and its
prospects for compliance.)

Seller determines that its anticipated emissions unit needs
permit it to sell.

Buyer pays the seller and seller delivers the allowances in a
simultaneous transaction or through an escrow arrangement.

2 Buyer may be a government in a G to G trade. Buyer may be a
private firm buying from a government seller, buyer may be a
firm buying frim a firm, or buyer may be a government buying
from a private firm. In each case the required safeguards
and authentications may vary.

As money and allowances change hands, the FCCC records the
transfer, debiting the seller's account and crediting the buyer.

2 These same allowances could trade further before their use
in emissions compliance. Interim trades may or may not be
officially recorded, but the last ownership change before
compliance use should be recorded.

At the end of the agreed compliance period, buyer/owner of the
allowance makes tender of allowances for its actual emissions. If
the direct owner of the traded allowance is a Party, the
‘allowance from trade may be submitted directly to the FCCC as
part ofinternational compliance. If the owner is a firm, it makes
a compliance tender to its national government(a Party). The
Party then can use that same allowance that it collected in its
national compliance process in tender to the FCCC as part of the
international compliance process.

As one of the enabling rules for trading, the international
compliance process must explicitly state that all valid
allowances are equal when tendered for compliance, regardless of
their national origin.
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poliution emissions by 80 percent. Thess technological advances have been made
possible through the efforte of tho Partnarahip for 8 Now Goneratiun ol Veliciup
bstwean the Administration and the U.8. suto companies and thelr suppliers.

Such progress may be replicated in other sactors. VCRs and TVe, sven
when off, consumae about $1 billlon worth of electricity annually. EPA has
astablishod & partnership with major manutacturer that hes a gosl of achieving @
70% reduction In enargy use, without sacrificing product quality, usefuinsss, or
incranaing coste, Thic partnership offare pramice of substantial Improvements In
energy efficioncy, -

Non-Climare Benefits =

A final factor that should be Inaluded in any eampreharnisive assessment
of the economio implicetions of the Kyoto protoco) are the beneflts of the
agresment. The litersture has smpheelzod thst any roletive price shifts that prove
necessary 1o reduce amiesions should producs non-climate benefits in three areas:
aiv pollution unrelsted v uisnate change, weffic congestion, and highway acsldonts. -
Thase benefits are hard to quantify preciesly but are potentially significants our— W
resnures-0ost-elthe-clmate-changs policy. S’“‘Jn“d- Jele vy oclase Ra
Synhark ton be VersyieD by speckhic uslal:
‘ results as a@:&n‘bo& M DThec- jopts ot
A comprehanaive svdustion o( the soconomic impact of the Kyoto Pratacol ho
muet integrato all of the factors dasoribed above: reliance on floxible marker-bessd
mechanisms domestioally; Internatione! trading and Joint Implamentation among 7“ Y
Annex ! countrles; the Cleen Developmant Machanism; meaningful davelaping ' 7
country participation; the potential cost-mitigeting role of inaluding six gases and
carbon sinke: the benefite of elactricity restructuring; and emieslons roduations
achleved as a consequence of other proposed Adminlstration climate chango C
*initiativos. Asauming that effective meshaniema for intemational treding, Joint
Implementation and the Clean Devalopment Mechanlsm are established, and ,
ssauming aiso that the U.8. achieves meaningtul developing country participation.
our ovarall szasssment Is that the ecanomic cost to the Uriitad States fn aggrogats

and to typical houssholds of atteining the targets and timetables speaified in the
Kvoto.Protonol, will bs modeat.

This sanclusion that the Impact will be modast I8 not entirely dapsndent
upon, but 18 fully consistant with, formal model resuits. | have previously
emphuelzed the limtations of relying on any singie moda! In sssessing the economio
impact of the Kyoto Protocol, and continie 10 view any such results as Just one
input Into an overull enalysis, But it is worth emphasizing thet modsel rasults
reflecting the datalle of the Kyato Protocol ars censlstent with our concluelon. For

B - e —-
BEEEE W s _ae —a
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LRM ID: EHF388 SUBJECT: Counc of Beanomic Advisers Oversight Testimony on Kyoto
Climato Troaty

RESPONSE TO
LEGISLATIVE REPERRAL
MEMORANDUM

It your responss to this regquest for viswa 18 short 19.9., BONGUI/AG comment), we prafer that yau respond by
o-mell or by faxing us thls rasponse shest. If the response 1o short and prafer to call, plesse call tha
brenoh-wide (ine shown below {NDT the snetyst's Rewl 10 lauve © message with & legislotiva assistant. .

You may sleo respond byl

{1) osiling the analyst/attorney's dlrect line {ysu wiil be connected to volce mall If the anelyst dovs not
answer); or

(2) sonding uUs & memo of lettes -
Pisase Include the LRM number shown sbove. and the subject shown belaw.

10: Robert J, Tucalio Phone: 388-5800 Fex: 396-8030
Offics of Management and Budget
Branch-Wids Lins (to reach legisiative asalstant): 398-46086
FAOM: 3/ 2/ 9§ . (Date)

. ol M 6Nf (Neme)
E / ﬁ i e lAgenoy)

2bo-~S§Y2g (Tolsphona)
The following Is the reapanse of oul §gancy to yout fequest for vitwa on the above-captionsd subject:
. Conour
No Ubjection
. No Domment

—._ Bue propesed edhe onh pages

_.Z Othar! _B-L_

_____PFAX RATURN of ___papes. stteched to this response shest
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EPA commenis on Janel Yellen's draft testimony
March 2, 1998 ‘

The testimony is generally excallent. Here are geveral specific comments and proposed changes.
Most have these have been reviewed aiready with Randy Lutter, who found them acceptabla.

(We were Intarrupted in discussing the last point, and need 1o {alk agaln about that one.)

P.18: In the paragraph on rastructuring, change the fourih senience to read: "In sddition, stronger

incontives for Improvod generation offielonay. In conjunction with

nd-promete-use-and-development-of-renewatio-onergy-Source approprials market based
provisions, wik could achieve modest reduclions in amisaions.”

N The change from “wilI* to-“could” is needad to reflect the uncertainty regarding the
emisslong conveyquuness of 1utull lvgislution -- NEC und CEQ pivjuct u small (1-3%)
decline (relative to approximately 40% baseline growth 1890-2010), and also
acknowledge substantlal uncenainty and that actual emissions could Increase.

* The phrase "appropriate market based provisions® was used In the Ocliober 22 fact sheet
on restructuring lo accompany the President’s cimate speech In orcer to bndge the gap
betwaen the DOE and EPA visws on whethsr the renswables portfolio, stc. was sufficlent
to address emissions, or whether market based emissions provisions are nesded as well.

P. 17: In the first paragraph on sinks, change the second to last sentence {o read: “Very
praliminary estimales ... indicate that carbon sinks could comprise up to nearly 10% .."\
’ We have not reached 2 definitive policy decision on Interpretation of the Protocol's sinks

language and are not yst In a position 1o imply a "nearly 10%" bonus from 8inks. The
addition qualifies the point.

5&/?.18: There ia/a typo j the first full para: 26 parcantage paints” should read “0.25 parcsntage '-
ngo:ﬁar

points,” ar ‘o of ona parcent”. Mora Important, ths current formulation does not track
the Interagency agresment t_vachod.last week on language going something like this:

“For example, rosuits based on SGM and other model simulations with different assumed
rates of AEE] sugges! that permit prices could ba reduced by as much ag 40 parcent for

. each quarter percent by which the AEEI can be successfully increased.’

In additlon, we sUiggast switching the ordr of the first and second full paragraphs on that pags,
and moving the first sentence of the |ast paragraph forward, as follows:

“Our justification for incorporating ... In this Instance, we prudentiy-and have

made conservatively assumeptions as to the rate of new
delays-between investments ...

sohions-to-he-challenge-of.climate-change—The Pre




¢
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declings-n-the-permil-prce-ol-approximately-40-parcent: For example, results based on
SGM and other modal simulationys with different assumed rates of AEE! suggeat that
permit prices could be raduced by as much as 40 percent for each quarter percent by
which the ACE| can be successfully increased,

Mroover. at the recent nummllo
show ..,

P.19: In the first fu)l para;

*Such progress may-be is being replicated in other sectors. To glve but one recent
example, VCRs and TVs .."

P.20: Last para: Pleass try {0 find ancther tarm besides *fraught with uncertainty.” “Fraught” is
ganerally a perjorative. How about; “As highlighted earller, thers are substantial, but unavoldsble
unceriainties surrounding estimates like these.”

You may want {0 includa hara some worde emphaolzing onoe again thal lheie really Is no

responsible alternative to acting under unceriginty, given the long-ierm naiure of this problerh.
and the fact that greater certainty cannot bg had in tims te be useful.

To discuss these comments, please call David Doniger, 280-2868,
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LRM ID: EHF338 SUBJECT: Council of Economic Adviesrs Ovsraight Testimony on Kyoto
Clirmate Treaty

e —————— - = o ————
REAPONBE TO
LEGISLATIVE REFERRAL.
MEMAORANDUM

H your rospensa to this requent for views ls shont (e.g., concurine comment), wa prafer thet ysu reopond by
o-mall or by faving Us this responee ahest. H the response Is whort and you prefer 10 oafl, plegse call the
brench-wide line shown halow (NOT the anslyst's line] vo lenvs « insssage with b legisiative assistent.

You may also respand by:
(1) salling the -nalyﬂllﬂomev'o dirost fine {you will bo conneetad to velee mall if the anplyvst does et
enswor); or

(8) sonding Ue @ momo or letter
Pisase Inolude the LARM mimber shown abiove, and tha subject shown below,

g e e DEENT

Mnoh-Wld%Z (to rench (agisietive aasistant): 308.4686

a/ 43 e [Data)

_ 17)/ (Name)
y/Nj (Agency)
_ﬂ‘fbﬂﬂ _ : (Tolephone)

The following 1s the 'r--pu'nlo. of eur ufitney to your request for visws on the above-captioned suhjeat!

Conour

—

——w No Objestion
—_No Comment

?évu proponed odits on pogus _&4.4(7

Othen:

— PAX RETURN n$§ poges, nttachad to this raspowss shest

cwwvar verEr ey Es v wers e B R R e L T

PO TN eear T FAYP YVI ANIEHT AOK

4 P.0S

FROM:FITTRR, R, P. 7./74

RR/ZN/ECH
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energy prices. which we will ghortly address. In general it is difficult to undergo a
structursl change in the econamy without having the cffsct of oxpanding some
sactors and contracting athers. But to provida some perspactive on this issue.
considar the following facts. Firat, on uverage, anergy constitutes only 2.2 percent
ot total costs to U.S. industry. Second, energy prices already vary significantly
acruss countries. Acocording to the 7997 Statistical Abstract, for example, in 1988
premium gasoline cost §7.28 per gallon in thr United States — but only B coents pur
gellon in Venezuela. Similarly, gas prices were ¢3.71 per gallan in Switzoriand snd
$4.41 per gallon in France. Electricity prices slso vary significantly: in the U.S.
they were 5 cents per kilowatt hour, a fraction of prices in Bwitzariand of 13 cents
per kilowatt hour. Yet U.S. industry ls not moving en masss to Venezusla, nor is
Swiss industry moving to the United States. Third, roughly two-thirds of all -
emissions are not in manufacturing at ali, but In trensportation and bulldlngsﬁa
herefore believe we need developing country participation bucuuse the problam is
\/;Iobal and cost-effective solutions are essential, than to aveid adverss effects on

OA"/ compotitiveness. Tdnshits Wil %‘-Hﬂlf‘ "
Floxidility and Merkul Mecheni/sms ('OUJG' fo e Covntd#1 Dy

A global solution Is thus critical to the gfobal problem of climate change.
Glabalizing the solution la not, Rowever, enough by itself. Wu must algo ensure
that our efferts to reduce global gresnhouse ges emissions reductions in the most
efficlent manner possible. The nature of the climate change problem sugpests threa
basic methoda to lowsr costs of achieving given levels of environmental protestion. - -
They can ba characterized in terms of three categories of flexibliity: (1) “when”
tlexlbility; (2) “what” flexibility: and (3) “where” flexibility, which may be the most
important of all. Such methods have long baen champloned by sconomists
Interested in increasing tha officiency of protection. indesd, 2,600 economists
from acedemis, industry, and gavernment ellke urged such approachss in a lenar
they signed last veer advocating ection on climate change: =~

oudd. vef-

“Economic studias have found thet there are meny potential policies to
redueo greanhouas ges emissions for which the total benefits outwelgh
the totel costs...The most efficlent approach to slowing climate change is
through market-beged policies.” _ '

1. "When flexibility” (timing)

First is “when flexibillty or timing. Since climate change is a long-term
problem, tho exact timing of emissions reductions is, within some.range; not of T -
primary importance. Thus the fraadom to delay or accalerata reductions within an
agreas upon time frame -- while ensuring credibliity of emissions reductiong --
lowers coats.

As a rosult of U.B, leadership, the Kyoto Frotocol incorporates this

ASAN LYAN TAY VYVS AT \INW o8 /A /00

Anm  memAa
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greenhouse gases by s greater parcent than reductions of CO2 could reduce prices

" by ae much as 10 percent. Thus allowing countries tlexibliity in what gases they
reduce -- eosontlolly trading emissions reductions across Qeses — can help lower
significantly the costs of mesting thelr targets.

The sacond source of “what flexibility” is the treatment of sinks, i.e., land
use activitien that promoto the removal of curbon from the atmosphere through the
growth of plants. At the urging of the U.S. delegation, sinks can be used to offset
emissions turgets. Promoting such sinks through efforestation and reforestation
may reduce stmospheric concantrations of CO2 st much lower costs than rodu:lng
emissions of greanhousn gases.

3. “Where flexibility” {international) .

The third type of flexibility, and perhaps the mest importent, is *where
tlaxibility” (International). As | have already emphaesized, smissions have tha samse
anvironmental coneaquances regerdiess of where in the world they oceur.
Therefore, the lsast-cost approsch ta controlling climate change is to reduce
emisolons whoerever such reductions ere cheapest. The Kyoto Pretocol, because of
U.S. Inslstence and persistence,.includes three Important cost-saving pmvlelom of
this nature. o

Mﬁ First, It providea for countrias that take on binding targets, st prasent ths

Industrial countries, te trade tights to emit gresnhouse gases with esch

Mother This market In emisslons parmits could ensure that emisslons
reductions oocur where they are lsast expensive within the industrial

‘reductions In other perticipating countries when doing so would reducs
ﬂ 5+ thalr eosts -- thus lowering costs without affecting the leval of
environmental pratectian,

Mﬂ' Second, tho agreement providos for joint implementstion by Annox |
countries. Thus If some Industrial countries do not develop pregrams to
trade permits internationally, U.5. firme could nonathelegs implement
projects in thase ecountries for which they could receive emissions
raductions crudits In the U.S.

. Third, the agresment allows industrial countries to invest in “claan
developmant” projacts In the developing world and use these projects’

certitied emissions reductions toward meating thelr targets.. Mshy such _

clean development projects may be quits cheep In terms of the cost per
ton of emigsions avoided, 83 has been illustrated by the Joint
implamentation pilot program that is slready In place in the U.S.

W countries. In particular, U.S. campanles-eould purchaso omlssions =

cam U RRAL PTQ ZOZ YVS OT:¥T NOK $8/70/€0
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LRM ID: EHF388 SUBJECT: Councii of Economie Advisers Oversight Testimony on Kyato
Climata Treaty

REGPONGE 7O
LEGISLATIVE RWSRARAL
MEMORANDUM

It your responaa to this recuest for views Is short (a.9., congit/no comment), we pratar that you respond by
g-mell o7 by faxing us this response shest. If the resporsa ln short end you prafor 1o call, pleaszs cull the
bransh-wide line shown below (NOY the antlyst's Uas) 0 leave a message with o Joglslative asalatant.

You may also respond by;

(1) onfing the enslyst/atterney’s direct line lyols Wil be sonnected 10 volee mall It the anslyst dass not
anewar)) o

{2) senvding us ® mamo oOr Textsr
Plosss inchide the LRM numbsr shown sbove, and the pubjoot shawh belew.

TO: Rebert J. Tucollio Phono: 3955609 Fax: 305-5030
Offlcu of Mmnagament snd Budget
Branch-Wida Lina {to rasch legislative astistant): 368-4606

FAOM: halgr ____(oate)
. ‘H Greidime (Name) .
(-F W& . - {Agency)

( L 77—“{ Y (03 {Telsphone)

The following 16 the raspanse of our agency to your request for views on ths abave-captioned subjeot;
Concur

No Objection

|

No Commant

__Baspropoasd edlo Ot pugyy

Othen:

—t ' o—

_ _3( PAX RETURN of 3 puges. attached to this response cheot
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United States Department of State

Bureau of Oceans and Internationel
Environmental and Scientific Afforrs

Washingzon, D.C. 20320

——— March2 1998

TO:

FROM:
SUBJECT:  LRM EHF 388 - Comments on Draft CEA Climate testimony

Ovaral), the draft testimony provides a usefu} summary of our econamic understanding
of the costs of tho climate agreement. 1t also appropriately providoes cavests on whet we do and
do not know. However, the testimony 23 drafied overemphasizzs the issue of developling
countries and the umbrella — 8od in neither case fully reflects eurrent policy an these items.
Whils additional comments are provided to eorrect arrors in the draft, these two items ere of the
greatost importance end must be fixed prior to submitting the testimony. Thus, comments on
pagos 16, 17, 19 and 20 arc critical. _ ' _

-

Specific Commens

Page 2. Top paragraph: It is not Just “commerce” that will be affected, but also quality of life,
and in some cases life itsolf — 0.g., desths from spread of disease. and from damage to human
{nfrastructure are not only commercial issuss. In addition, the end of the paragraph suggests that

) ths only iscus is lack of incentivas for unilateral setion — while omitting the faet that unilaternl

. action Is Inadequate for solviag the problem. Propose 3 rewrite to the last sentence to read: “The

fundamental logic of the Kyoto Provecol fs that without such an intinational agreemeat, we
cannot 8olve the global problem: individual natlons cannot individually reduce emissions
sufficicntly to constrain globs! concentrations, and absent a Elobal aooord, will not have the
incentives 10 address this thyeat" :

Page 2, Climatic impact. Should add a short seotence after the second seatence to vead: "Few
: % modallers expeot that we will be able to constrain glubal couccatrations to only twice pre-

17:28 N0.004 P.09

Industria] levels — and therofore, increases in both temperature and sca Icvel are llkely to exceed <o

amounts guggested here.”

Vé{;’ Page 3. Economic and Monetary damages; socond paragraph. Need a cite/affiliation for Cline

‘/é/t"/ Page 4, first full paragroph. lact sentance. The possibility of non-linear events Is not knaw; to -
: say they are ama)] prosumes knowledge.. Delete words:. “small and unknown' from sentence.

Page $. Noed for Global Actlon, first puragraph. Second sentence, add words “can or” before
“hes an incentive..." Also, at the baglaning of the fourth sentence, inscrt now text ta read: “Few
other countrles are likely to act unless the US acts, and conversely, sven if.”
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Page 5, third paragraph of seation. Rewrite first centenoe to read: “Both to address the lack of
progress smong many industrialized countries toward maating the Rio objectiva and 1o st a
XY post-2000 goal for actlon 10 mitlgate olimate change (neiter of which were included in the
original Convention text), the United States and 160 other nations agreed in nogotiations held i
yoto, Japan Jast December to wke additlonal steps to reduca emisslons of greenhouse gases.”
A\M‘“ addition, it would be sppropriate to eithar spell out all gases. or pravide formulas for all gases;
arent text mixes both.
Page 6, 28 full purngraph. Add naxtto and of second sentenca to read: “ .. under s /ua,‘,f'
continuation of businuss as usual -= glthough cvea then, developing counby per capita cmissiona
will rernain only about one quarter of our own.”

Page 7, Flexibility and Macket Mechanisms. Add a new second sentence o firat paragraph of - &
this soction: “Hore 150, we must take the lead — both aa the world’s largest emittor, and as & ey [
player in and developer of the concept of gresnhouse gas emissions markets."

Puge &, first bullet; delotc phrasc: “such a3 those from prememuroly sotepping cool fired Tk
alectricity plants” — we do nat want to send the #ignal that we intend to permanently exempt /u-/d“’
these plants from any obligation.

Page &, propusé a {ifth bullet: “Fifth, joint implemearation credits are not tme limited by the ) +
agreement — Pasties may arrangs for project credits and banking as voon at the agréement enters / '/X’N
into force.” . .
“) Page 8, 2. What flaxibillty. Refarting to carbon dioxide a3 a pollutant is inappropriate. Strike
o] this ward in the third sentence and replace With “ ...one gas can be used...” ‘

_opportunity for countries that take on binding targets to trade rights to emit grsenhouse gases
o> with each other.” Add new final sentence to end of bullet: “Whils currently only developed
eountries have smissions cape, this mechanism also offers ao incaxitive for developing countriat

' to take on amissions targets.”
4&/ Page 9, sccond bullet, Delete werd: “industrlal" in seoond sontonoe.

/< Page 9. Where flexibility. First bullet. Rewrite first sentance to read: “First, it pmvldcs the

Page 10, top two paragraphs are rapelitive. Also, ln second paragraph, may wish to note the
initial fine impogsed by EPA was over §1000/ton not the $250 stated. '

~ Page 12, Assessing the Kyoto Protocol, first pars of section. Rewrite lust two sentences ¥ read:
« _iu an efficicnt manncr and we age soccessful in securing an offootive international trading
M regime and sn operable olean development machaniem in future nepotiations. This smell net
presnium, svel....." :

Page 15, Estimate costs section, top paragraph.. Delote flrst half of seoond sentemce. begin
seatence with * Costs could be reduced substantially....” It is unncoessary to highlight
developing countries so much. Also, in this seotion, it is uncloar why so much is underlined =
underlines should be deleted.
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Page 16. Delste entire scetion on umbrelle — we do not have a policy on this issue yet, and this 3
WO prematurely exposes us to obtaining 8 specific set of commitments - which may never happen.

/ Page 16, Estimate reduction in costs section, Second paragraph of section Rawrite first 2
Ol/" sentence to read: ~...that will likely accrus from the limlted role to which developing countrles
bave already agreed:....". Also, rewrite second ssutence to read: “The CDM might sheve costs N0
by roughly another 20 to 25 peroent from the reduce costs that result from trading among Annex

Jw Ieountrles. Additions! develaping country aotion could be expected to yield additional cost
reductions.”

Page 16, last paragraph ob page. Strike this entire paragreph inéludiug that on ope of page 17.]t X
M implics a specific obligarion to which wg expest doveloping countricy lo agres = and we Have -
not et this policy yst. :

Page 17. First full para. Rawrite second sentence 1o end as follows: © ... cmissions trading, T
and ultimately, moaningful participation by key developing countries.” Delote remainder of —J
paragraph. ' .

Page 17, Accounting for Casbon Jinks. Rewrlte second w sixth scutsuce as follows: “....role of
carbon sinks in which garbon absorbing sctivitles can beused to offset emissions. The Kyoto
protocol specifies that removals of CO2 by sinks oount toward meeting the target, and oounts the
net emlssions effects..."

Page 19, Synthesiz. Sacond serfence, delete words: “an assuming aiso that the US achieves
meaningful developing country participation,” —the costs savings are 0ot only predicated op this

= and it assumes a very sposific lovel of commitmeut from dovcloping countrics that may not bo
achievable. o

Page 20. Last paragraph on page. Delete clause in second sentence: “the developlng country
pastiolpstion that we are inslsting upon as & condition for our ratifying the Kyoto protocol but j
which is not yet part of tha protocol and on” — it prejudges the outcame of internal

deliberations on developing countries.

' Drafted: OES/EGC - Jonathan Pershing
3/1/98

Cleared: OES/E - RPomcrance (_subn)

TATO © a%
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growing conditions from ohanging weather patterns, threats to human health from
increased rungs and Incidence of discases, changas in avellebility of freshwater
supplios, and damage to acosystems and blodiversiry. '

Economic and Monetery Damages

The darlvation of quantitative or monetsry estimatag of the dameges from
such 8 ohange in the olimate is extremely diffioult given the oampacity of today's )
_modeis. Estimates of tha econamic damages from climate change fall Into the
following broad areas: agriouture, sea-leve! rise, air conditioning and hestlng,
water supply, human lifo and health, air pollution, and other coate thurricenes,
relocation costs. hunmn amenity, construation, lelsure aotlvities, urban )
intrastrusture, and acoluyiosl damages such s forast ioss and species loss).
Although the quantificetion of thesa offocts I8 quita demanding, resesrchers have
developed sstimates that prompt substantial concern. The IPCC reports that &
doubling of carbon dioxide levels would lead to about 6,000 to 10,000 additional
deathe por year from higher summer tempsaratures, even after netting out tho
otioots of warmer wintars and assuming acclimatization. Other researvhers have
predicted sea level increasss of sbout 20 inohee by 2100, with substantiafly greater
_Increases in subseguent years. ' '

Desplta the difficulties. respected reassrchars have daveloped eetimates
of the monulary damages expected flom an average wosldwide temperature
Increase. For example, Cline-estimated that 8 temperature change of 4.5 degroea
Fahranhieit would imposs ennual damages of more than $70 bilien per year on the
V.8, economy In today's sarme. These damagee Include 622 billion in lost
agricultural production, $13 billlon in sdditional electricity costs, and $8 billion in
naw coets 1o maintaln tho exieting supply of fresh water. (Cline’s original
sstimates ar¢ quoted in 1990 dollars. The figures given abovs transiated those
sumbers Into 1987 dollars using the annual GDP price index,) William Nordhaus of

- Yalo University has likewlise compunted estimates of the dollar loss attributshle 1o a
doubling of greenhouse gas conaentrations. Although he usas methods that differ
from Cline’s in several respects, he finds thet the Cline estimate is In the conter of
thres estimates for the U.B., and that the high sstimate Is only 30 parcant greater
then the low estimate, It must be nated, Jwwever, That s simberity among
#Qgregats aatimates maske the true uncertainty associated with forscasta of the
demagas from given inoreases (n global warming — the estimates ara afl
fundamentally based on extrapolations from current and past experienca, snd may
not fully incorporate effects thet will unfortunately become apparent only with
future experisncs. o .

? Pno kev difficulty in interpreting end monstzing thess estimates of
damages is uncertainty over.tha extent that they should be discounted because
they ecour In the distent futurs. 8ince the benafits of stomming futise akmeto

e e et em— e Emw e e G e —— t mermmeer s e RATn EARvesbenmr R ETAs RAEE SEmE &8 e
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qyu,lav; 0% COr may be below e (o0 end) 0 P (55 T
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Details of how thesa provisions will opsrete will be discussed In futura
nsgotintions such as the ong in Busnos Altes later this year. Nonatholess, etfeotive
internatiane! trading of amisslon ¢redits. joint implamantation, and tha Clean
Devalopmsnt Machanism oan lead to substantial reductions in costs relative 10
siternative poliviss that de not axplolt the power of markut incentives, To lustrate
bdefly the abillty of U,S. industry 10 psrform beyond sxpestations when given
apptopriate cconomle incentives, oongider further EPA’s highly accleimed sulfur
dloxide (802) program, which ralies, amang other things, on a system of tradesble
pormits 10 redupe emissions of 502 from electric utilitiaa. The SO2 program has
been successful in saveral ways: » isrge number of utilittos participate, SO2
asmissions and amblant concentrations have fallen and the costs of reducing
emisslonz Ara considerably lower than originally forecest.

As haas boen fraquently notad, the average gost of 302 emissions
reductions has recantly been significantly lower than was originally foreoast, in part
dus to the role of insantives in fogtering Innovation, Emission permit prices, -

“curently at approximately $100 per ton of 302, sre well below emrliar vstiinates of
around 6280 to $380 por ton. . _ i

" Trading programs may not slways bring cost savings ss large as those
achieved by the $02 program; trading programs w sccompanied
the discovary of much cheaper control strategias)/ However, the 802 exporionoo
demonstrates clearty how programs like internationsl parmit trading, joint
implemontation. and thr Clasn Devslopmont Meohanism will lead flrms te find
cheapar ways of reducing emissions that can laed to unexpastediy low costs.

V. Difficulties of Econamie Analysis of the Kyoto Protogo)

Now that we have a Protocol -- avan If it is not yet fully complate nor

ready for the Pregldent’s submisslon 10 the Senate - it is possible to axamina It in

" somewhat mar detsl! from an sconomio perspactive. But, once again the inharant
limitations of any such estimates deserve emphasis. Such Himitations should not be
surprieing to you; econumiets have a difficult enough time projecting the behavior
of the economy aver the next quarter or year, let alone over the next two dessdes,
The soafe of the forapasting exercige is therefore deunting, and sny specitic ragults
should be treated with substantial caurion. - ' '

Tha difficulties sescdloted with econuinic analysls of olimate change fall
into thres broad aategories. First sre tha uncertainties that stifl ramaln over the
tarme of the ultimaie eaty, necesaltating sssumptions on which the analysis s
predioated. Secand are the inherent limitations of avaljable models to snalyze evon
shorp-term costa and benefits, And finally Is & topic discussed earlier: the
impossibility of putting » single menetary number on the lang-term benafits of
climate change mitigation, aithough there wiil olearly be economic banefits of

T+ also shodd be noted tnat o worlduide Jrosrmm 0% freeschase
?.s ewt'.(h‘wq +ﬂ&;¥( .:: Ja‘:ﬁ»{ﬁ‘;/ ove C&M’e_*m m
Avsding 0% ONe poll Diuet 'n one oty Funlbemora, feortsfotn
sl JWc"-pﬁ.Q\\M Oore ¢‘Mrp,,.+,.,.:{~ elemenitr 1» be addresses dedorl
juccess §ul a&)"ﬁ‘-\t of- hls Jor J o
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emigslon redustions.
Uncerraintles in the imtemeational Effort to Combet Climate (“hange

The Kyoto Pratacol was an historlo aocaomplishment, delinestng the broad
terms of tha international effort to address olimate change. But although we know
a lot more than we did hefare Kyoto about low-that international system will work,
and that informs our analysis, thets ls still much that we do not know.

First, sorme provisions raise complax implementatien ixsuos. _At issuo here
is the treatment of so-called sinke — activitios that atfect the rate st which carbon
is removed from thp atmesphere and *sequestered,” e.g.. by the planting ul tr¢es.

u:‘m F : :

_ the detells of a number of items - primerily conosrning
International tradingfend doveloping countries «- are the subject of further
disuussions including future negotiations in Buenos Alres next fall, bacause they
had not been definitively settjed by the ond of the Isst all-night session of the Kyoto
talks, ' - -

FAnally, and most importantly, we have not yst nsgotiatsd interetional
agresments to limit amlssions beyond the 2012 window. The emission cute agreed
upon ot Kyoto &re onty 8 first step on & long joumey. The first step thel we
prepoas 1o take over the next 15 years is crtical. But the reason it Ia oriticaf Is nor
that, by itself, it will aoive the cimate changs problem -- emiasiana during any
given decads are emall compared to the cumulative concentrations in the
atmosphere, Rather, the firet otep is criticel becsuss we oo not toke the second
and third staps until we have taken the first. At the sama time, any analysis s
aomplicated by the lsck of knowledge over whai the subsequont steps will be,

inherent Umfta!foﬁa of Modals

in addition to these uncartainties about the detalls of the internationa!
offort to addrees olimate ahange. ars the inherant limitstiona of the models used o
ovaluate that offort. Even within a given model, answers depend oritically on the
precias Ratwe of the quastian esked. IMor example, the costs of emissions
reductions dapend critioelly on the sxtent of global perticipation end International
trading that a trealy iv sysumed to feature, But in addition to the depandence of
the resulte from a glven model on the previsé assumptions, different models can
give different answers oeven ‘when all the assumptions aré spedified to be the same
- & conorets lilustration of the rangs of ncerrsinty to whioh wo must easign the -
piediotions of any one individual model. s

One ares In whﬁh the unoertainty i§ particularly large Ix the pece of
technologieal progress --aspevially the ditfusion of existing energy-sfficiont
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technologios, but also the development of new technologies -- end the axtent to
which the pace will‘accelorats in response to govarnment programs., Models and
experts on climate change policy tend to have a wider range of dissgreement on tha
scope far speeding the dlﬁualon of existing onergy-eﬁiolem techhologles than on
eny other single issue.

Furthermore, sach mode! has strengths and waaknesaes; each has
questions to which it ia better or worse sulted 10 answer. Soms. for example,
mode! the energy seotor In detell. Some sliow for the fact that a coal-fired power
plant cannot cogtlessty be converted to ona thet rung on natural gus. Soma show
the offects of hypothetical tax cuts made posalble by the new revenues aamed
through the auction of stisolone pormite. Some ere capubile B ghowing recessions
and booms. Others include a long-term “carbon uycle” model that can keep track
of the acoumulation of greenhousa gas concentratons In the atmoophoro and thelr
climatologicel effsots. S8ome break down the rest of the world into regions and sa
oan model Internationad trads, N ona model does everything, and thersfore we
must not rely hlindly on the rgsulte of ony one model or s=t.of modala. Profossionel
jvdgement ahd sconomic intuition, along with diplomstic aummento, 810 algo
oruciol. .
Benefits of Avcrthg Cllmpto Change

As disoussed above, It i svident that ths benefits of averting climate
vhungoe are potentially immensse. But we have ochosen not to uy to quentify them in

 monetery terma, In light of the difficultias wa have enumarsted. Theso inolude tho

uncertainty of thass banefits, thelr timing and therefore the extreme sensitivity of
the rssuits to tha chosen discount rata, end tho dependencve of benelits on
emisslons paths after the 2008 to 2012 budgst period apscified in Kvoto.

V. Assuasing tha Kyoto Protecol

In erder to evaluate tha likely net economic impect of the Kyato Protocol,
excluding the benefits of mitigeting ciimete ehanpo /taels, vee have druwn upon &
varety of tools to assass the varlous possible costs and non-climate benefits of the
Administration's emissions redustion pulicy, To glve. away the punch line, our
oconclusian ia as foliowes: tha net costs of our policles to reduce erpisalons are likely
to be small, assuming those reductions are underteken In an sfficiemt mannar and
we are successiul in securing mesningful developing ceuntry participation as well
a8 oftectivs international trading and olean development mechanisms In future
otlati That pot-mlul small net pramium, ovon excluding the benefits of
tigating climate changs, in effect, purchases o partiad Insurance polu:v egeinat a
snrious grwirenmental thremt.

Becauu the resuits from any modal must be treated with onutlon. the

4 J'u.»p—HMt 1P u:la /ajm«u Iwu& oﬁw-’f"ﬁ M{lze
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| s8id In Congressional testimony last July that we cen do this smart or
we 0an do this dumb. | waa refarring to the paint that the costs of cutting
emissiona can be much reduced if flaxible, market-based mechanisms sre used.
QOur esonomis analysis highlighted the importanae of such flexibk:, market-based
mechsnisms — which are therafora reflected, at the Prealdent’s inaistancs, In the
Kyoto Pratoss! and our ongoing diplomotic suategy.

olesst &3\‘@ mmechow dtan

~' ptocol, this means an Inslstpnos on international

2,
]

And, luttimataly. on maaningful developing country

Hen—Doimesticaly;-ihis means that we implement any smissions
reductions through & market-baced aystom of tredeable emissions punnits, which
ensures that we achlove reductions wherever they are least uxpensive. But this
also meana toking serious end responalbie stepa In the short run to prepare us to
meet our obligations in the longear tarm.

The first sisch step s the inclueion in thic yaar's budgst of an sggressive,
$6.3 billion program of tax outs and R&D investmonts ~ $1.3 bilion more than the
45 billian packege tha Prsixident promised in his Outaber 22 spssch on this lvsue. |
The goal I» both 1o stimulate the development of new snergy-saving and
carbon-gaving tochnologlos ond 10 mwyurago the digesmination of those thet sxist
alrendy. The proposed package contains 3.6 billion over the next & yesrs in tax
ouls for anargy efficlent purchases and renewsble energy. Including tex credits of
$3,000 10 84,000 for conpumers who purchase highly fual efficient vehicies, a 18
‘peroent credit (up to $2,000) for purchsses of rooftop soler equipment, 8 20
peroent credit (subjant to » cap) for purchasing onargy-officient bullding equipiment,
a oredit up to 62,000 for purchasing energy-sfficient new homes, an extension of
the wind and blomoss tex credit, and a 10 peroent Investment oredit for the
purchase of combined heat and power aystems. The package also contalns $2.7
blllion uver the next B years in sdditional resserch and devalopment investinents --
covering the four major carbon-smitting eectors of the sconamy (hulidings,
industry, transportation; and electricity), plus carbon removal and sequestration,
Federsl facifities, and cross-cuntting analyses and researcsh. One example of the
R&D offort is the Partnership for s New Generation of Vahicles (PNGV). PNGV Is a
govemment-industry offart to develop sticuutlva, affordable cars that meet all
applicable safety and environmental atandards and gt up to threa times the fuel’
efficiancy ol today’s cars. In FY98, the combined proposal for PNQV is
$277 milion, up from $227 million appropristed in FY@8. Similer ,
govemment-industy efforts are proposed to develop more efficient diess! enginas
for both linht trucks and heavy trunke.

. A’eecond responeible stap entalle Industryvby—lnddluv consultations to
prepare emlesion reduction plans in key industrial sectors. The Administration will
work In pastnerahlp with Induatry to identify ways in which the Foderal government
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Estirhated recluction i cogrs from umbréfla trading

Ons possibliity that emerged in Kyoto, which none of us foresaw, wes
the idea developed thera by the U.6. delagation, 1hat the United Grates might
undertake trading with a subset ot Annex | countries, dubbed the “umbvrelia”.
Countries that have expressed intorost in the umbiella Includs the United States,
Australla, Conads, Japan, New Zealand and Russia, with strang indications of
Interost from some otheys. This subset ot Annex | countries shares a common
Interast In promoting market-based mechanisms, most specifically, fully flexible
rules for international trading of emlissions permite.

It is too warly to state the precise form tha umbrelia will take. But wa cen
anvizion a numbwr of potentlal benafits. The umbrelia oould, for example greatly

reduoe oosts to the U.S. Reeults that we have dertved from verious SGM
simulstio f Feoo1dl ln trading s that, relntive 1o In
thete is no umb: n reduce COg1g by Gn eetimatad

£0-79 percont, oepondma on whother the former Warsaw Papt countries fall within
the umbrella. Ths Kyoto Protocol clausifiss thase countrias outsido of the EU '
bubble for ths first budget period 2008-2012.

Estimared mduatfm In costs from developing country participetion

The naxt conskieration is participation by daveloping countries. The

President has said that he will not submit the traaty for ratification without

meaningful participation by key doveloping esuntries. Such partisipetion would

turther reduce the coate nvolved,

" Tha nubstential potsntisl gaine from manningful Yevuloping country

participation are highlighted by the significant benefits that will likely accrue even

from the limited role that the duveloping countries have alrandy sgreed to: the '

_Clean Development Mechanlsm (CDM), modﬂmm&-cdm—lﬁnlm— 4:‘:‘72
_g.qngm The CDM cannot reslistically be expstted to yield all the geine of bindl

“targets for develaping countries, but it might shave costa by roughly snethor 20

28 peroent from the reduced oosts thet result from trading among Anmx |

aoumrm

oll f ennofln rnationg] tradl 8 . omoro
developing countrisa that teke un modest binding targets and trads in intemnetionsl
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poliution emissions by 80 percent. Thass technological advances have been made
possible through the offorts of tho Partnarship for 8 Now Goneratiun uf Vuticles
betwasn the Administration and the U.8. auto companies and thelr suppliers.

Such progress may be replicated in ather sactors. VCRs and TVs, aven
whan off, consume about $1 billlon worth of electricity annually. EPA has
astablighad & partnership with major menutacturera that hes a gosl of achloving @
70% reduotion In energy use, without sacrificing product quality, usefuinsas, or
incranaing costs, Thic partnership offare pramice of substantial Improvoments in
energy efficioncy, -

Non-Climare Benefits

A final factor that should be [naluded in any comprebansive assessment

of the economis implications of the Kyoto protocol are the benefits of tha
agresment. The litersture has smphuelzod thet any rolative price shifts that prove
necessary to raduce amiesions should produce non-climate beneflts In three arcas:
aiv poliution unrelated v ulisnate change, treffic congestion, and highway accidents.
Thasa benefits are hard to quantify presissly but ae potentially significants eur—~
seonures-oosi-athe-climews-change-policy. S, ¢ ait- Jelebonay cercloss
Synhark ton be yepsyied by specthic wadal,

' Ct.'-l'u-H‘S as &J’M\ba i~ ) Thec- 4&#"4 of

A comprehanaive eviduation u( the eoonomic impact of the Kyoto Pratocoal ho

must Integrato all of the factors desoribed above: reliance on floxible marker-bassd
mechanisms domestioally; Internationa! trading end Joint implernentation smong
Annex | oountrles; the Llean Development Machanism; meaningful davaloping
country perticipation; the potentia! cost-mitigeting role of inaluding six gasss and
carbon ainke: the benefite of slactricity restrusturing; shd emisalons roduations
_ achieved as a consequence of other proposed Administration climate chango
initiotivos. Assuming that affostive meshaniams for intemational treding, Joim
Implamentation and the Clean Devalopment Mechanism ars established, and _
ssauming aiso that the U.B. achieves meaningtul developing country partioipation.
our overall asaessment. is that the ecanomic cost to the Urited States in aggregate

and to typical houssholds of attelning the targets and timetables spealtiad in the
Kvoto Protocol, will be modest.

‘This nanclusion that the Impaat will be mudest s not entirely dependent
upon, but 1s fully coneistant with, formal madel resuits, | have previously
emphaeized the limtations of relying on any single modal In asseasing the aconomic
impact of the Kyoto Protocal, and continue to view any such results as just ona
input Into an overdli enalysls, But it Is worth emphasizing that modal results
reflecting the detalls of the Xyoto Protecaol ara consistent with our conoluelon. For



