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investment credit for the purchase of combined heat and power systems.
■^7

txc*iX4j^.v^u.i.^iij;:uAxy^iwvniwivjry,rMiupjvari:/\:/ii-iviri\jvai-oiiLi ov.^t^uvouai;i\Jii, i wu&iai xa^uiiica, oiiu^cfcTssifttifg^ffi^^&^l^cf/ One example of the R&D effort is the Partnership for a New 

Generation of Vehicles (PNGV). PNGV is a government-industry effort to develop attractive,
affordable cars that meet all applicable safety and environmental standards and get up to three 
times the fuel efficiency of today’s cars. In FY99, the combined proposal for PNGV is 
$277 million, up from $227 million appropriated in FY98. Similar government-industry efforts 
are proposed to develop more efficient diesel engines for both light trucks and heavy trucks.

A second responsible step entails industry-by-industry consultations to prepare Oc-'h>Lw 
emission reduction plans in key industrial sectors. The Administration will work in partnership 
with industry to identify ways in which the Federal government might remove regulatory hurdles ?«' 
that discourage energy efficiency. In addition, DOE will spearhead a comprehensive effort to 
improve the energy efficiency of the Federal government’s own operations and purchases.

The third step is the promotion of an environmentally-responsible electricity 
restructuring bill, which the President identified as part of his domestic climate change package 
in his address to the National Geographic Society on October 22. An electricity sector freed from 
government regulation would be a more efficient energy sector. Costs to consumers would fall.
In addition, stronger incentives for improved generation efficiency in conjunction with provisions 
to conserve energy and promote use and development of renewable energy sources will achieve 
modest reductions in emissions. A reasonable overall estimate of the contribution of federal 
electricity restructuring to the rest of the President’s program to address climate change is that it 
would make further progress to the same emission reduction goals at a cost saving of roughly $20 
billion per year. These steps should be taken regardless of Kyoto, because they make sense in 
terms of energy efficiency. But they have the added benefit of preparing us for Kyoto.

Estimated Reduction in Costs from Annex / Trading

In the language of the treaty, “Annex I,’’ is the set of countries that have agreed to take j
on binding limitations in emissions of greenhouse gases. Even without meaningful developing 
country participation - which, again, the President has emphasized is essential before the treaty 
would be submitted for ratification - costs could be reduced substantially by emission trading 
among the Annex I countries. To provide some indication of the possible efficiency 'x
improvements, Russia and Ukraine consume six times as much energy per dollar of output as 
does the United States. Such large international differences in energy efficiency suggest that 
adoption of existing U.S. technology would yield very large emissions reductions in these
countries.

Estimates derived from the SGM model confirm that emissions trading among Annex 
I countries can reduce the cost to the United States of achieving its targets for 2008-2012 
emissions by about half relative to a situation in which such trading was not available. This ^
concept of costs is meant to capture aggregate resource costs to the US economy, including the
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cost to domestic firms of purchasing emission permits from other eountries where emission 
reduetions may be cheaper than in the United States. Although these estimates reflect idealized 
international trading in efficient markets, the overall conclusion is clear. The dramatic 
reduction in costs potentially available from Annex I trading within the SGM model 
-- cutting the costs involved by half -- highlights why the President insisted that 
international trading be part of the Kyoto Protocol; and why its achievement by our 
negotiators in Kyoto was such an important accomplishment.

Estimated reduction in costs from umbreiia trading

One possibility that emerged in Kyoto, which none ofu^ foresaw, was the idea 
developed there by the U.S. delegation, that the United States pright undertake trading with a __ ^

Viv

?

subset of Annex I countries, dubbed the “umbrella”. OouE^^ithS3iavefexpf^sedrtnterest,imtlie^

€bminbtf’interest1^rom^iijg^^^^^^ibecli^sms;jriibsfisj3ecific^iyj?fuUBB^ife^^ 
flfintematiS^jtradihg (^emissibns-penniits.

■'' It is too early to state the precise form the umbrella will take. But we can envision a X
number of potential benefits. The umbrella could, for example greatly reduce costs to the U.S.
Results that we have derived from various SGM simulations suggest that, relative 
to the situation in which there is no trading at all, the umbrella can reduce costs by ^ 

an estimated 60-75 pej^ent, depending on whether the former Warsaw Paet countries fall 
within the umbrella. The I^yoto Protocol classifies these countries outside of the EU bubble for 
the first budget period 2008-2012.

Estimated reduction in costs from developing country participation
^ P'?

The next consideration is participation bv„developing.countries.,Jhe^^PfefMe^^s ^ ^ P
0 ^iyfliarff^,^^'^submiMe'«treafiPiT^^tific^^:withdufme^ingfiairp^ici'DitiQ^:i^^' 

Td^^^mg^^miii^r Such participation would ftirther reduce the eosts involved.

The substantial potential gains from meaningful developing country participation are 
highlighted by the significant benefits that wjlUikely.4Ccnie_even from the limited role that the

e£?
modeled after the U.S. joint implementation concept. The COM eannot realistieally be expeeted 

^ to yield all the gains of binding targets for developing countries, but it might shave costs by 
V roughly another 20 to 25 percent from the reduced costs that result from trading among Annex I

countries. -Ul(,

0-'0

Another possibility is that we persuade some of the key developing countries that are 
the largest emitters to commit to targets, and allow us to buy emission reductions from those 
paths. Simulations with the SGM model suggest that full participation by non Annex 

T> I countries could cut roughly 55 percent off the reduced costs that result from 
Annex I trading. The actual cost reduction would depend on the extent of
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US 2010 GDP 
(b92$)

9185
Required
Cut Under 
Kyoto

Sinks Elect Res Scenario Permit
Price
(92$)

Domestic
Reductions
(MMTCE)

Permits
Purchased
Abroad

US
Abatement
Cost

US
Capital
Outflow

US TC 
($b)

TC/GDP

600 0 0 Dorn Only 171 600 0 51.3 0.0 .. 51.3 eO.005585
600 52 0 Dorn Only 146 548 0 40.0 0.0 40.0 0.004355
600 52 33 Dorn Only 130 515 0 33.5 0.0 33.5 0.003645
600 104 33 Dorn Only 105 463 0 24.3 0.0 24.3 0.002646
600 0 33 Dorn Only 155 567 0 43.9 0.0 43.9 0.004784
497 -55 0 10/97 position 148 552 0 40.8 0.0 40.8 0.004447
600 104 0 Dorn Only 121 496 0 30.0 0.0 30.0 0.003267

600 0 0 Annex 1 48 281 319 6.7 15.3 22.1 0.002401
600 52 0 Annex 1 26 187 361 2.4 9.4 11.8 0.001287
600 104 0 Annex 1 11 95 401 0.5 4.4 4.9 0.000537

600 0 0 Umb-EU 26 187 413 2.4 10.7 13.2 0.001434
600 52 0 Umb-EU 11 95 453 0.5 5.0 5.5 6.000599

600 104 0 Umb-EU 0 0 496 0.0 0.0 0.0 0

600 0 0 Umb-EU, EE 43 258 342 5.5 14.7 r20.3 0.002205
600 52 0 Umb-EU, EE 20 157 391 1.6 7.8 9.4 0.001022
600 104 0 Umb-EU. EE 5 51 445 0.1 2.2 2.4 0.000256

600 0 0 A1 + Jl 19 150 450 1.4 8.6 g 0.001086
600 52 0 A1 + Jl 12 102 446 0.6 5.4 6.0 0.000649
600 104 0 A1 + Jl 5 51 445 0.1 2.2 2.4 0.000256

600 0 0 Umb-EU +Jl 10 84 516 0.4 5.2 5.6 0.000608
600 52 0 Umb-EU +Jl 4 45 503 0.1 2.0 2.1 0.000229
600 104 0 Umb-EU +Jl 0 0 496 0.0 0.0 0.0 0
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600 0 0
Umb-EU, EE +Jl

14 116 484 0.8 6.8 7.6 0.000826

600 52 0
Umb-EU, EE +Jl

8 66 482 0.3 3.9 4.1 0.000449

600 104 0
Umb-EU, EE +Jl

2 27 469 0.0 0.9 1.0 0.000105

X____
600 0 0 A1 w/ Key LDC ( 20 ) 150 450 1.5 9.0 C 10.5 y0.001143
600 52 0 A1 w/ Key LDC ' 102 446 0.6 5.4 0.000649
600 104 0 A1 w/ Key LDC 5 51 445 0.1 2.2 2.4 0.000256

—.

600 0 0
Umb - EU w/ Key 
LDC

) 102
498 0.6 6.0

/^.6 Jo.0007^7

600 52 0
Umb - EU w/ Key 
LDC 5 51 497 0.1 2.5 L>2.6 0.000284

600 104 0
Umb - EU w/ Key 
LDC 0 0 496 0.0 0.0 0.0 0

Required
Cut Under 
Kyoto

Sinks Elect Res Scenario Permit
Price
(92$)

Domestic
Reductions
(MMTCE)

Permits
Purchased
Abroad

US
Abatement
Cost

US
Capital
Outflow

US TC 
($b)

TC/GDP

600 0 0
Umb - EU, EE w/ 
Key LDC 16 130 470 1.0 7.5 8.6 0.000932

600 52 0
Umb - EU, EE w/ 
Key LDC 9 72 476 0.3 4.3 4.6 0.000502

600 104 0
Umb - EU, EE w/ 
Key LDC 2 27 469 0.0 0.9 1.0 0.000105

,600 0 0 A1 + 20% Jl 36 229 371 4.1 13.4 t0.001903
600 52 0 A1 + 20% Jl 21 164 384 1.7 8.1 9.8 0.001065
600 104 0 A1 + 20% Jl 9 72 424 0.3 3.8 4.1 0.000451

600 0 0
Umb - EU + 20% Jl

20 157 443 1.6 8.9 10.4 ^.0.001136

600 52 0
Umb - EU + 20% Jl

9 72 476 0.3 4.3 4.6 0.000502
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600 104 0
Umb - EU + 20% Jl

0 0 496 0.0 0.0 0.0 0

600 0 0
Umb-EU, EE + 
20% Jl 30 204 396 3.1 n-k o .14.9 <0.001627

600 52 0
Umb-EU, EE + 
20% Jl 16 130 418 1.0 6.7 7.7 0.000841

600 104 0
Umb-EU, EE + 
20% Jl 4 45 451 0.1 1.8 1.9 0.000206

600 0 0
A1 w/ Key LDC + 
20% Jl 20 157 443 1.6 8.9 10.4 0.001136

600 52 0
A1 w/ Key LDC + 
20% Jl 12 102 446 0.6 5.4 6.0 0.000649

600 104 0
A1 w/ Key LDC + 
20% Jl 5 51 445 0.1 2.2 2.4 0.000256

600 0 0
Umb - EU w/ Key 
LDC + 20% Jl 11 95 505 0.5 5.6 6.1 0.000662

600 52 0
Umb-EU w/ Key 
LDC + 20% Jl 5 51 497 0.1 2.5 2.6 0.000284

600 104 0
Umb - EU w/ Key 
LDC + 20% Jl 0 0 496 0.0 0.0 0.0 0

600 0 0

Umb - EU, EE w/ 
Key LDC + 20% Jl

15 123 477 0.9 7.2 8.1 0.000879

600 52 0

Umb - EU, EE w/ 
Key LDC + 20% Jl

9 72 476 0.3 4.3 4.6 0.000502

600 104 0

Umb - EU, EE w/ 
Key LDC + 20% Jl

2 27 469 0.0 0.9 1.0 0.000105
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Clean Development Fund Nean Approval (the **new J1 with credit)

Joint Impleincntatim (JI) with credit hat been nibsumed under a new device called a “dean 
development Ainding mechanism." Afler its tomewhat lukewarm support for this BratHian-inspired 
concept, the EU has now agreed to give it its M backing and support. Similar support from other Parties 
is also dtpected and while not completely assoitd of passage, we would give it more than a 60/40 
prospect These have increased enormously due to tl» support received fbm China - probably because 
many developing countries seen this new mcclianitm as one providing "free or at least easy” money.

The Future of Developing Countiy Mechanisms Leu Bobnst

Remaining quite problematic is the question of Article 10, the voluntary graduation mechanism 
for key developing countries. We met with the fodonena delegation on Dec 10 and received assurances 
from them of their active support of this concept Similar meetings aro also planned for other 
delegations, including those of Egypt, Argentina, and South Africa. However, from a Dec 9 meeting 
with Latin American and Caribbean delegations as a whole - and from our frequent contacts with the 
Chinese, Indians, and Brazilians on this point (all are strident critics, as is OPEC) - it is distinctly an 
uphill fight to get this concept on board.

Similarly, it is not known what kind of follow-on process - if any - may be feasible. Sufrlee it to 
note that New Zealand has prepared another proposed COP decision which vrauld enc^iipsiiiflte g review 
process along the lines of the “contraction” theories Of South AfriCan*bom NGO Aubrey Meyer, This 
version is unlikely to go anywhere.

Corridor ^ssip continues to maintain that India has drafted a text which would be used both as 
a substitute for Article 10 and as a propelUm for some kind of post-Kyoto foUow-on process. However, 
this proposal, if it exists, has not as yet surfoced. When and if it does, it will undoubtedly have to be 
edited extensively to give it any chance of acceptability with Annex I Parties, generally, and with the U.S., 
spedfrcally.

Opening a Kyoto Umbrella: **Double Bubble; Double Trouble?**

Another interesting twist to the conforonce was added on Dec 9 with the informal establishment 
of a Kyoto Umbrella Initiative. Designed as a purely emissions trading regime, this “umbrella” will 
operate, in effoot, as a second bubble under the tenns of the Convention. Initially conceived by the 

) Russians in response to the EU *Bubble", the concept was subsequently endorsed and essentially 
‘ organized by the U.S.jbMtuise~benefits wKich^eoUld aocrueto ua,.ahd~to~otlier unforeiia-

^rrangements aml allocatians wiU aU have tobTworEctl out sometime in 1998,

iAmong the ommtri^l^ypafiicipating in the umbrella discussions or who_ihavc indl^edaiP
jinterest in dpingjo aip Russia, the U.S4 Canada, New Zeaaand, l)krainc,-Australia, Iceland, and Norway 

There arc plans at the time of tKis wnting‘(l5001»urt-local) to aimounee this ariange^CTfiS^^ 
coafcience tonight after the meeting ends. However, given the expected Uteness of that hour and the 
groundwork which would have to be laid to get an appropriate dedamtion prepared, it is unclear whether 
or not such an event will be practical

4
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rCCJANREV.32

developing country participation that is ultimately obtained. The more developing 
countries that take on modest binding targets and trade in international permit markets, the lower 
will be costs.

These cost-saving opportunities are fundamental tenets of the U.S. position. The 
promise of Kyoto cannot be achieved without effective emissions trading. Moreover, if we do 
not get meaningful participation by key developing countries, we won't submit the treaty for 
ratification to the Senate. So, while our analysis may be predicated on some ambitious 
conditions concerning trading and developing country participation, it is exactly those conditions 
that form the foundation of the U.S. position in international negotiations including those at 
Buenos Aires.

Accounting for Carbon Sinks

The preceding discussion has emphasized the importance of trading arrangements and 
the CDM. In reaching an overall economic assessment, it is also important to factor in the 
potential role of carbon sinks. Again, the U.S. delegation obtained a novel concept, that carbon 
absorbing activities called sinks could be used to offset emissions. The arrangements concerning 
carbon sinks in the Kyoto Protocol have received less attention than they merit. jS^-yoto^ A ■k?P Z 

<ll.ro.tQico;llspMiii^thaWrerhdvalsibf^(l;©2itbydsinks;GC)urit-toward:rheeting-the4arget. The Kyoto ^ 
Protocol counts the net emissions effects of three sink activities -^afforelflMnv i^^^sMi^P
and dffdfeaatipn. Very preliminary estimates of the implications for the United States of the

,. ^ Kyoto provision on sinks indicate that carbon sinks could comprise ne.arly-1.0-%j)f total required 's 
[vv emissions reductions.^Decf^smg~thfe'?equired^'dihiisioris>re^tion!bVafl%iw^lddikel}gresiLilfein^

/EVeiTthis-estimate.dfthe'jeffectofi'sitiks'feboh^ryativeuhtbnefrespectiatdsrbasedion^

^ jse^Ke^linstheS^rldr Very preliminary estimates suggest that incorporating the
.^ainf^rom sinks throughout the world can substantially reduce the costs of meeting the Kyoto 

fj^ (l ^target, on top of the gains from trading among Annex I countries. (I:^Kenn,Gre,Tn:o5model?haSi5¥t

^do not"yet-h'ave^an^"stiihat^vvith which we are comfortable. But we expect that complete 
modelling of the Kyoto provision pertaining to sinks will likely have favorable and potentially 
large effects on projected costs.

Accounting for the roie of improvements in energy efficiency

\i

Another issue in analyzing the Kyoto protocol concerns future improvements in 
energy efficiency due to innovation and diffusion of existing technology. The parameter that 
figures most prominently in analysis of energy efficiency is the rate of improvement in the 
so-called Autonomous Energy Efficiency Index (AEEI), that is the rate at which the total use of 
energy falls relative to GDP. A plausible assumption on the AEEI is an improvement of 1.0 
percent per year. Reflecting a conservative interpretation of the 15-year impact of various





Qer-f

Activities that absorb carbon, such as planting trees, will be oflset against 
emissions targets. The treatment of these so-called “sinks” was another 
controversial issue at Kyoto. Many countries wanted sinks to be excluded. The 
United States insisted that they be included in the interest of encouraging activities 
like afforestation and reforestation. Accounting for the role of forests is critical to a 
comprehensive and environmentally responsible approach to climate change. It also 
provides the private sector with low-cost opportunities to reduce emissions.

Is the target the United States agreed to actually 7% lower than what the President proposed 
in October?

No. The 7% target represents no more than a 3% real reduction below the President’s 
initial proposal of reducing greenhouse gases to 1990 levels by 2008-2012. The remaining 4 
percentage points result from certain changes in the way gases and sinks are calculated and 
do not reflect any increase in effort as compared to the President’s original proposaL

► Changing the baseline for the three synthetic greenhouse gases from 1990 to 1995 
accounts for about 1% of the 7% reduction. Use of these three gases has grown since 
1990, so that permitting a 1995 baseline allows for a higjier overall baseline than the 
Administration assumed last October when the President announced his goal of reaching 
1990 levels by 2008-2012. Making reductions to meet a higher baseline is of course easier 
than making reductions to meet a lower baseline. Had the United States maintained the 
same level of effort assumed by the President in October, and no other factors had 
changed, the shift to a 1995 baseline for the three synthetic gases would, alone, have 
transformed the President*s goal of 1990 levels into a goal equivalent to 1% below 1990 
levels.

► Altering the accounting method for carbon-absorbing activities, such as planting ( 
trees, ^apcounts for about 3% pf the 7% reduction. The President’s original goal assumed 
that carbon-absorbing activities would be counted, both in the 1990 base year and in the 
2008-2012 budget period. Under the method agreed in Kyoto, carbon-absorbing activities
in the 1990 base year are not counted (yielding a higher baseline), although certain carbon­
absorbing activities will count against emission reduction commitments in the budget 
period. This decision with respect to the accounting method makes the U.S. target 
somewhat less stringent. Specifically, had the U.S. maintained the same level of effort 
assumed by the President in October, and no other factors had changed, the shift in the 
accounting method for csirbon-absorbing activities would, alone, have transformed the 
President’s goal of 1990 levels into a goal equivalent to at least 3% below 1990 levels.

INTERNATIONAL EMISSIONS TRADING

• The United States prevailed in securing acceptance of emissions trading among nations with 
emissions targets. This free market approach, pioneered in the U.S., will allow countries to 
seek out the most cost-effective emissions reductions.

-2-



Predecisional draft. For discussion purposes only. Draft; March 2,1998

Carbon Sinks:

U.S. Sink Source Annual MMTCE Carbon Sequestration or Emissions 
during the budget period (BAU Case)

2008-2012 2013-2017 2018-2022

Alternative 1: Harvest uptake only: Include carbon absorbed from regrowth of
harvested forests, exclude carbon emitted when those forests are cut down.

Afforestation 
(Established since 1990)

31 33 33

Reforestation
(Forests replanted since 1990)

59 97 137

Deforestation -40 -40 -33

Alternative 1 Total 50 90 137

Alternative 2: Harvest uptake and emissions: Include carbon absorbed from
regrowth of harvested forest and carbon emitted when those forests are cut down.

Afforestation 
(Established since 1990)

31 33 33

Reforestation, includes 
harvest
(Forests replanted since 1990)

-50 -14 26

Deforestation -40 -40 -33

Alternative 2 Total -59 -21 26

Alternative 3: New forests only: Exclude all forests existing as of 1990. Count only
carbon absorbed by forests added or emitted by forest land converted to other uses 
after that date.

Afforestation and 
reforestation
(New forests established since 
1990)

31 33 33

Deforestation -40 -40 -33

Alternative 3 Total -9 -7 0

Alternative 4: Define “activities” as new and additional projects (BAU impact = 0)

^ £ 

>o ^
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more rapid technological progress. Experts at five national laboratories managed by the\ more rapiu lecnnoiogicai progress, nxpens ai live national laBoratories managed by the 5"
, A Department of Energy, using an engineering approach rather than an economic paradigm, found 

; (3^ tliaf a third of the(emissions reductions necessary to return to 1990 levels by 2010 could be

The President’s FY 1999 budget, as I have noted, includes a $6.3 billion package of 
tax cuts and R&D intended to spur the discovery and adoption of new technologies. If the 
Administration is successful in this effort, the rate of improvement in energy efficiency could rise 

1 ' and such improvements would lower the cost of meeting our Kyoto target. For example.

I
■ results based on SGM model simulations with different assumed rates of AEEl suggest TAt^s.
i. viV that an increase in the AEEI of 25 percentage points would lead to declines in the permit price of 

approximately 40 percent.

Our justification for incorporating into our assessment a small assumed impact of 
Administration technology policies is somewhat analogous to the Administration’s rationale for 
employing mainstream economic assumptions in our budget forecasts: in the presence of 
uncertainty, we are conservative in our estimates of the speed with which the economy will grow, 
tax receipts will rise, and the budget will improve. That way, any revisions or surprises that 
occur are likely to be in the pleasant direction. In this instance, we prudently and conservatively 
assume that there will be substantial delays between investments in new technology or the 
diffusion of existing technology, and the returns to such investments.

There are many other reasons for faith in the ability of /^rican ingenuity to offer 
solutions to the challenge of climate change. lAt.tfie fewntautoraobil^Siowin Deffoitj^enerai

also exhibited a prototype of a light-weight highly fuel efficient sedan that could be in
iiie^

(percenS These technological advances have been made possible through the efforts of the 
Partnership for New Generation Vehicles between the Administration and the U.S. auto 

^ companies and their suppliers. ^

—------ nufacturers that has a goal of achieving •70% reduction in energy
^ sacrificing product quality, usefulness, or increasing costs. This partnership offirs promise of 

substantial improvements in energy efficiency. \ A
\ iyf -by V I



Overview

••

Natural gas consumption increases by an average of 
1.6 percent a year (Figure 3), with increased 
demand in all sectors. The most rapid growth is in 
consumption hy electricity generators (excluding 
cogenerators), which is projected to increase from 
3.0 to 10.1 quadrillion Btu between 1996 and 2020. 
Total gas consumption in 2015 is 0.5 quadrillion Btu 
(2 percent) higher than inAE097, due to higher pro­
jected consumption in the residential, commercial, 
and industrial sectors.

Figure 3. Energy consumption by fuel, 1970-2020 
(quadrillion Btu)
50. Projections
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Although coal-fired generation loses market share 
over the projection period, it accoui^for more than 
one-half of electricity generatipn^xcluding cogen­
eration). Total coalisrasuip^rfira increases from 20.9 
to 25.6 quadrillion mte^tween 1996 and 2020, an 
average annual r^te if O^^^cent. About 90 percent 
of U.S. coal,.<^sumption is'Ti^ for electricity 
generation. Coal consumption is 5 p^ent (1.2 quad­
rillion Btu) higher than in AF^O^Zin 2015, due to an 
increase in projected consumption for generation.

Demand for petroleum products is projected to grow 
by an average of 1.2 percent a year through 2020. In 
2020, 72 percent of petroleum use is in the transpor­
tation sector, up from 66 percent in 1996. Increases 
in light-duty vehicle miles traveled more than offset 
the increases in vehicle efficiency throughout the 
projection period. Continued economic growth also 
increases petroleum use for air and freight travel 
and shipping over the forecast horizon. In 2015, to­
tal petroleum demand is 7 percent higher than in 
AE097, due primarily to higher travel and slower 
efficiency inceases in the transportation sector.

Renewable fuel use increases by an average of 0.5 
percent a year. In 2020, 59 percent of the total is for

electricity generation and the rest for dispersed 
heating and cooling, industrial uses, and blending in 
vehicle fuels. In 2015, renewables consumption is 
lower than in AE097 by 0.2 quadrillion Btu (3 
percent) due to lower demand for renewables for 
electricity generation and for industrial sector co­
generation, as indicated by recent data.

Electricity consumption is projected to grow by 1.4 
percent a year through 2020. Efficiency gains in 
electricity use partially offset the continued trend of 
electrification and the penetration of new electric­
ity-using equipment. Compared to AE097, electric­
ity demand is 0.2 quadrillion Btu (2 percent) higher 
in 2015, due to slower efficiency improvements in 
the residential and commercial sectors and a more 
disaggregated treatment of residential end uses.

Energy Efficiency
Energy intensity, measured as energy use per dollar 
of GDP, has generally declined since 1970, particu­
larly during periods of rapid increases in energy 
prices (Figure 4). From 1970 to 1986, it declined on 
average by 2.3 percent a year, as the economy shift­
ed to less energy-intensive industries and more effi­
cient technologies. Energy intensity was relatively 
stable from 1986 to 1996 due to moderate price 
increases and the growth of more energy-intensive 
industries. From 1996 to 2020, intensity is projected 
to decline at an average annual rate of 0.9 percent.

Figure 4. Energy use per capita and per dollar of 
gross domestic product, 1970-2020 (index, 1970 = 1)
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Energy use per capita, which also declined from 
1970 through the early 1980s, rose in the mid-1980s 
as energy prices declined. Per capita energy use is 
expected to remain relatively stable through 2020 
and below the high in the early 1970s, as efficiency 
gains offset higher demand for energy services.

Energy Information Administration/Annual Energy Outlook 1998
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difference decreases over time as emissions in Eastern Europe and the Fomer 
Soviet approach the policy goal.

Table 4 United States Carbon Taxes Recuired to Meet PoUcy Goal Erutern Europe & FSU Allocated Policy-level Pernnts 
(1992 US$ per Metric Ton of Carbon)

Independent
Mitigation 

2010
M1990 

M1990+10%
M1990-10%

M1995

2020
170

Annex I Joint Mitigation Annex I Mitigation withClnbal Trade
2010

no
260 88

2020

106

2010 2020

(Figure 10. Permit Prices under Alternative Permit Allocation Methods for EE & FSU - 
M1990 Aimex I Trading Case]

The lower permit pric« mder the 
mitigation to the Um^ States. 
In 

^ex UiShlg ealr~S*i a peteentage of GDP 
approach to 0.12 percent under

1*3

Annex I trading case for both allocation methods.

[Frgure 11. Cost of Emissions Mhigatron under Alternative Permit Allocation Methods for EE 
& FSU - M1990 Annex I Trading Case]
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GM GENERAL MOTORS CORPORATION
Goneral Motors BuUdlng, Detroit. Michigan 48202 NEWS

For Immediate Release:

3^
L\jj /ee p i

tact: Greg Elliott (313)556-3214 ,
^ Sue Mallino (810)986-0623 /

GENERAL MOTORS REVEALS FAMILY OF EARTH-F )LY VEHICLES

DETROIT (NordijAmerican Intemationai, Auto Shp^) — G?nerai^fotw^leadeis^ned the 

doors of the company’s research and development operations today and drove out a family of advanced- 
technology cars, including an extended-range EVl and an j^mil<Apfr-^lpn/’all-wheel-drive hybridjf 

performance car.

“Our family of clean-car options is growing fast,” said John F. Smith, Jr., General Motors 

chainnan, chief executive officer and president. “This year, we’re phasing in nickel-metal-hydride

batteries to our pioneering electric vehicles, the EVl and S-10 Electric truck, and^we^n-^ haye^a 
pi^uctiS^t;ea^y|hybrid3elec^iC;WKici:gl^0^^d fuel cell electric vehicle by 2004, or sooner.” 

General Motors’ advanced-technology vehicles include:

• EVl with nickel-metal-hydride (NiMH) batteries that increase range to 160 miles, setting the

electric-vehicle benchmark for range and performance

• S-10 Electric truck with double-range NiMH batteries

• Series Hybrid using an electric motor charged by the world’s most efficient gas-turbine generator

system
• Parallel Hybrid, an environmentally conscious p>erfonnance car, powered by an electric motor and

direct injection turbo diesel

• Fuel Cell vehicle that rms on electrical energy created from a hydrogen-oxygen chemical reaction

• Compressed Natural Gas vehicle with a 1 .OL, 3 cylinder, turbo-charged engine

"These cars are clean, safe and fun to drive,” Smith said. “General Motors will continue to

leverage its size, expertise and global resources to build on the valuable lessons we’ve learned from 

launching the first designed-fiom-the-ground-up electric vehicle, EVl.”
The EVl’s lightweight structure with the world’s most advanced electric drive system and 

regenerative braking system laid the foundation for a portfolio of electric, hybrid and fuel-cell products.

Post-lt~ brand tax transmittal memo 7671 |#ofpage* ►

Co. / Co.

Dept. Phone If
Fax
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Smith said GM’s marketing plans for the advanced-technology vehicles would depend on the 

global transportation infrastructure, affordability and customer acceptance of new technology. He 

underscored the imperative of balancing sound science with sound economics. “General Motors is 

committed to developing long-term sustainable market solutions that balance the interests of 

environmental stakeholders and corporate stockholders, and most importantly, customers.”

In light of the recent Kyoto global climate agreement, Smith noted that General Motors’ strategy of 

pursuing a family of options provides the most promise of increasing fuel economy and lowering 

emissions. However, Smith cautioned that mandating target emissions levels and dates is risky. 

“Innovation, not regulation, is the answer to reducing emissions. Regulation can divert an automaker’s 

resources and attention from fully exploring the range of technologies, like those we are showing today.”

Highlights of GM’s family of advanced-technology vehicles:

Advanced Rattery
• Ovonic nickel-metal-hydride batteries to be phased into GM’s current production EVl and 

S-10 Electric truck
• Doubles the range of electric vehicles to 160 highway miles per charge (140 city)
• Bener in colder climates
• Applies a more powerful version of batteries currently used in laptop computers, 

cellular phones and camcorders

SfidfisiiyMd
• Electric motor drives front wheels
• Gas turbine generator system charges battery pack
• Regenerative braking also charges battery pack
• 60 mpg highway using reformulated gasoline
• Accelerates 0-60 in 9 seconds
• 40-miIe zero-emission range; 350-mile hybrid range
• Turbine engine utilizes aerospace technology to provide increased efficiency and 

very low emissions

l^araliei^Hyb^
• World’s first.ecQ=fneodlv_hvbrid sports car
• SO^pgjrigl^yi^fisIngldilsert^
• S50-mile range
• Accelerates 0-60 mph in 7 seconds (faster than BMW Z3)
• Electric motor drives front wheels
• Isuzu direct-injection turbo diesel drives rear wheels
• Opel automatically shifted manual transmission
• All-wheel drive with 4-wheel regenerative braking, providing improved traction
• “21 St Century Hot Rod” — clean and green, fast and fun

-more-
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Fuel Cell Electric
• Hydrogen-fueled electric car: Hydrogen-oxygen chemical reaction creates electrical energy
• Near zero emissions of oxides of nitrogen and half the carbon dioxide (CO2) of gasoline engines
• 80 mpg highway (gasoline equivalent)
• 300-mile range
• Accelerates 0-60 in 9 seconds
• Clean and efficient: strong potential to be the best long-term solution
• Applies same kind of propulsion system used in the Space Shuttle

Compressed Natural Gas
• 1 .OL, 3 cylinder turbo-charged engine
• 60 mpg highway (gasoline equivalent)
• 400-mile range
• Continuously variable transmission for smoother ride
• Meets Ultra Low Emission Vehicle Standard (ULEV)
• Natural gas is a cleaner, plentiful, low-priced alternative to gasoline

“Combining advanced propulsion systems with EVI’s high-efficiency vehicle architecture allows 

us to investigate the full potential of these emerging technologies," said Ken Baker, vice president. 
Global Research and Development Operations. “These new technologies not only must be 

environmentally friendly, but must deliver customer value. Clean cars such as the EVl may be niche 

vehicles now, but in the future they’ll be produced for mass markets."

Baker acknowledged, “We need to partner with the petroleum industry to make our family of 

advanced-technology vehicles even more viable. In particular, we need low sulfur, cleaner-burning 

gasoline and a new formulation of diesel fuels which reduce particulate and nitrous oxide emissions. 
Amoco has already agreed to work with us.”

In the spirit of the Partnership for a New Generation of Vehicles (PNGV), GM is pioneering these 

options to develop a new class of vehicle with up to 80 mBes-per-gallon performance without sacrificing 

the affordability, utility, safety and comfon of today’s midsize cars. Collaborative work with the U.S. 
government contributed to the technologies unveiled today.

###

Photos, schematics and technical descriptions available at ht^://media,gm.com 
(If you need website password, call 1-800-875-7562)

Video News Release and B-Roll available upon request
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Statement of Kathleen A. McGinty, Chair 
Council on Environmental Quality 
Executive Office of the President 

Before the
House Science Committee 

February 4,1998

Mr. Chainnan, and Members of the Committee;

agreement reached in Kyoto and our^ t? abroad, to foUow-up on the substantial progress achieved in these
negohadons. ITi^Kyoto Protocol is an enonnous step forward in what will undoubtedly be a 
long term global effort to safeguard our earth’s climate"system from unpri^enThlZ
Ihft "IT T grandchUdren from the d^gerous consequences
that could unfold if we fell to heed the warnings from the worid’s leading scientific <»^erts. •

of the tremendous progress in putting into place most
a n market-based system for achieving reductions in^^ouse gases. All Americans can be proud of our achievement: US. leadership made the

VicTSdent’TwrulTrT^ the President andVice-President, I would.hke to commend the skills, perseverance, and dedication of the United
States delegation at Kyoto. Nine agencies were represented in Kyoto. Led by our very able State

wlbir
followng Up OH Kyoto are directed at achieving forther progress in obtaining 

eamngful partcipation by developmg countries and in implementing the President’s plan to

hefnr#. T committee’s jurisdiction focuses on science, I thought it would be useful,
ssing the outcome ui Kyoto, to focus briefly on two noteworthy scientific 

dwelopments t^t ^rred at the end of last year. Based on extensive ground-based
Nationd Oceanic and Atmospheric Administration (NOAA)- our lead national

rS It daSlT^" ™ based on
IT T temperature in any one year <Lnot prove or

souirnrjT® about^obal warming, this year’s statistics, further confirmed by tJo other
temperatures (the Goddard Institute for Space Stud.es/NAS A and the researchers at East Anglia University in the UK.), follow a clLly 

emerging pattern. The mne warmest years of the centu^^ have occurred hi the past 11 y<is. This
reaffirms akevloT * of NOAA’s leading climate scientists to issue a statement that
reaffirms a key conclusion contained in the latest international scientific assessment prepared by

u
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1. Fuel E£Ecient Vehicles; At the recent automobile show in Detroit, General Motors
(GM) aiuounced four passenger hybrid electric and fuel ceU vehicles that can achieve fuel
efBciency of up to 80 miles per gallon - production prototypes of which could be available in
2001 and 2004. Ford also unveiled a prototype of a mid-size high eflSciency sedan that achieves
63 miles per gallon using an advanced diesel engine. Ford also plans to develop hybrid electric
and fuel cell versions of this prototype. Chrysler unveiled its full-size experimental hybrid electric
vehicle with a projected 70 n^es per gallon fuel economy, i^^^tl^l^lojiii^radyances^per^j^.
made;possibleTtKrMP?the|idBfort^pJ|di^5l??R?'^P^^^^^^^
theJiyministratign^?Sia^

2. Compressed Air Challenge: Air compressors represents about 3% of total industrial
electridty use and 1% of total U.S. electricity consumption. In mid-January, DOE and major
equipment manufacturers announced a new agreement aimed at significantly enhancing efBciency
in this sector. Under the agreement, changes in equipment and operating practices are anticipated
to reduce energy use in this category by 10% by 2010 at a cost savings of $150 million per year
while reducing greenhouse gases by 700,000 metric tones of carbon.

3. BP Solar Opening: Last Friday, BP Solar opened its first manufacturing plant in the
United Slates. Located outside San Francisco, the Vice President flipped a switch to start the
plant. This &cility will produce a new generation of thin film photovoltaic cells. Spurred by
DOE’S recently announUd Million Solar Roof Initiative, planned plant expansions and openings
by other solar cell manu&cturers, as well as the President’s budget request for enhanced funding
for renewable technologies, demonstrate that efforts to increase market penetration based on
harnessing the sun’s energy are now making significant advances. In feet, the Vice President was
able to announce that the private partners in the Million Solar Roofs Initiative have already
announced plans for well over half the solar panels needed to get to our goal—a full ten years
early.

4. VCR/TV Energy Star Program; TV and VCRs represent one of the fastest growing
sources of electricity demand. Consumers spend over SI billion annually to power VCRs and
TVS that are switched off. In early January the Vice President announced a pathbreaking
partnership between EPA and the major manufacturers of these electronic goods. The program is
quite ambitious with a goal of achieving up to a 70% reduction in energy use when the equipment
is turned off without sacrificing product quality, utility or increasing costs. The average
household could cut its energy bills by 30% or $400 per year by switching to the full line of
Energy Star products.

These examples further underscore the potential for energy and cost saving opportunities
to reduce our emissions of greenhouse gases. The Administration is working on a more detailed
economic analysis of the impact of the targets reached in Kyoto. Council of Economic Advisers
Chair Janet Yellen will be prepared to discuss the analysis at a hearing next week before the
Senate Foreign Relations Conunittee.
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Energy Star® for Vour Home and Office
-------------- u s, environmental PnOTECTION AGENCY ♦ U.S. DEP*HTMENT OF ENERGY

ENERGY STAR*
Saving the Earth. Saving Your Money.

Efficient energy uee and a healthy -"vi^ment go^and ,n other products «aste energy, ;"“'lr!rng^ 
The

o". and naturalenergy consumed in homes and offices is produced Oy Durni g gas. Pollution from these fuel sources can cause p 
^ ^

nroducinq and consuming energy, the

identify products that save energy, save money, and
l^trfor eX°

e“ protect the 

environment.,„,gg2,EPAandOOEhegan^gp^^^^^^^^^^^^businesses, and institutions to P'd™!® li ^ hv aoreeing to label products that meet stringent manufacturing partners “"'if'^E Lr!y new added to the list of labeled ^riSSots °Nrcomplrs, oH^e egu^prrtenbappliances, heating and cooling equipment, residential ^"xtur^rareven new homes can bear the energy

labeled^ J^cts^could save consumers and businesses 

The potential for achieving energy energy use is substantial. Over a 15 'f®*'-Pf 
products instead of standard new J savings, mose purchases could achieve a
red
nearlyuc tion$100of gree

billion onnhouse
 energasgy    

 PiP'®®”"® 
,g|o|y removingbe eveh17 great

millioner carsbec auseache inof thomanyse cases,
years,® , |        thisISuipmenl S^^prSe^lpmtCrs both mle polluting and more expensive to operate.

can reduce that energy9 j ^ |p, united States, the

Epr an individual household the e—The typical U.S. household spends labeled appliances, home office equipment, a 
bill by about 30 percent-a potential from an average car. By buyingj-ment and heating and cooling equipment, 

inyead
a pollub^n^savings equivalent to taking a car oft the road for

greenhouse gas emissions from Sda^rJCutmtt" 

seven years.

WWW. epa, gov/ene rgystar

For More Informalion:
Elizabeth Agle, U.S. EPA, Telephone 

William Noel
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Energy Star® for Your Home and Office

ENERGY star’ home electronics program fast facts

“f

“If over the next 15 years everyone were to buy only those energy-efficient products marked iu stores with EPA’s distinedve Energyshrink our energy bills by a total ot about $10Ob.llion.„and dramatically
greenhouse gas emissions.”

[7.5. President Clinton, Remarks on Global Climate Change, October 22, 1997

. Energy Star labeled TVs and VCRs are the newest addition to the Program,

purchase
 

arise products 
 
s,that

 

 

 

save 

 

energy-
. Energy generation is a major cause of harmful air pollution contributing to smog, acid rain,and global warming. This pollution also causes respiraloty disease.
. The energy used to power small household appliances and consumer

in use is equivalent to the annual output of 6 U.S. power 

plants. . While some small amount of energy is o useful ^ose^d is

electricity is actually escaping from the products.

by using less energy.

conventional models when switched off.

- more -
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Energy Star Fast Facts/Page Two

• Americans spend about $3,5 billion each year to power their TVs and VCRs. Of this amount,
over $1 billion is used to power their TVs and VCRs when they are switched off.

• Energy Star is a pocketbook issue. The average annual household energy bill in the U.S. is
$1,300. By choosing ENERGY STAR compliant equipment when purchasing appliances and
electronics, the average household can cut its energy bill by as much as 30%.

• By choosing Energy Star labeled TVs and VCRs when replacing old products, the average
household can cut carbon dioxide emissions by 110 pounds a year, which is the equivalent of
preserving 11 trees per household each year.

• The Energy Star label will appear on TV and VCR models, product packaging, product
literature, and advertising beginning in January 1998.

For more information:
Visit the Energy Star TV/VCR Program booth (#PS 11 on Sands Avenue at the Sands
Convention Center)
Call toll-free 1-888-STAR-TES (1-888-782-7937)
Visit the EPA website at www.epa.gov/energystar
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Energy StAR^ for Your Home and Office

Energy Star* TV/\CR PROGRAM LAUNCH FACT SHEET

Program
Name:

Program 
Launch Date:

Booth
Number:

Organizer:

Program
Headquarters:

Toll-Free
Hotline;

Web Site:

Program
Description:

Energy Star TVA^CR Program

January 8, 1998 at the International Consumer Electronics Show (CES)

PS 11 on Sands Avenue, Sands Convention Center

The Energy Star TVA^CR Program is a voluntary program designed and 
implemented by the United States Environmental Protection Agency (EPA)

U.S. EPA. Mail Code 6202J. Washington, D.C. 20460

1-888-STAR-YES (1-888-782-7937) 

www.epa.gov/energystar

Energy Star is a product label created by the U.S. Environmental Protection 
Agency (EPA) to help consumers identify products that save them money and 
protect the environment by saving energy. Manufacturers and retailers s'gn 
wluntary agreements with EPA allowing them to place the ENERGY STAR label on 
products that meet or exceed energy efficiency guidelines set by EPA. They can 
liso use the label in product packaging, promotions, and advertising for qualified

products.

BNERGYrSTAR-nSbeled^Vsa-VGR?:Sre:thFffew.est-^dd^^ 
Erogrliirand.consume.up.toJO.%less.energy.whem^y^h^^^^
prod^iH^'typiSalf^^t the'sW'as standard models and provide the same or better 

performance and features.
Since the program’s inception in 1992, EPA has established and maintained 
hundreds of partnerships with manufacturers, busines.ses, and organizations to 
promote the production and marketing of energy-efficient products. Products may 
cany the Energy Star label if they meet energy efficiency specifications 

established by EPA,

-more-
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Page 171

Non-Climate Benefits

A final factor that should be included in any comprehensive assessment of the 
economic implications of the Kyoto protocol are the benefits of the agreement. Obviously, the 
costs of undertaking greenhouse gas emission reductions must be compared to the benefits. As 
indicated, for various reasons it is difficult to quantify the benefits from averting climate change 
itself. But the literature has emphasized that any relative price shifts that prove necessary to 
reduce emissions should produce non-climate benefits in three areas: air pollution unrelated to 
climate change, traffic congestion, and highway accidents. These benefits are hard to quantify ^<
precisely but are potentially significant: our rough estimates suggest that these three benefits __

jV^^ould offset 15-25% of any resource cost of the.climate change policy.

Synthesis

-■j

A comprehensive economic evaluation of the economic impact of the Kyoto Protocol 
must integrate all of the factors described above: reliance on flexible market based mechanisms 
domestically; international trading and Joint Implementation among Annex 1 countries; the Clean 
Development Mechanism; meaningful developing country participation; the potential 
cost-mitigating role of including six gases and carbon sinks; the benefits of electricity 
restructuring; and emissions reductions achieved as a consequence of other proposed 
Administration climate change initiatives. Assuming that effective mechanisms for international 
trading. Joint Implementation and the Clean Development Mechanism are established, and 
assuming also that the U.S. achieves meaningful developing country participation, our overall 
assessment is that the economic cost to the United States in aggregate and to typical households 
of attaining the targets and timetables specified in the Kyoto Protocol, will be modest relative to 
the value of the insurance against climate change we are purchasing.

This conclusion that the impact will be modest is not entirely dependent upon, but is fully ^ 
consistent with, formal model results. 1 have previously emphasized the limitations of relying on 3
any single model in assessing the economic impact of the Kyoto Protocol, and continue to view 
any such results as just one input into an overall analysis. But it is worth emphasizing that model 
results reflecting the details of the Kyoto Protocol are consistent with our conclusion. For 
example, under the assumptions of either trading under the umbrella or within Annex I, the CDM 
and permit trading with developing counUies, estimates derived using the SGM model, which 
adjust for the inclusion of six gases and assume little banking of credits beyond 2012, suggest 
that the res^Scpwsi^f:3Saini^|th'^jRy%itaig^fdrSnussioh feductibhs':imi;;Kt-am6Untl6 $7 

j2012? This implies that overall costs, excluding not oniy 
climate and non-climate benefits, but also such cost mitigating factors as sinks and payoffs from 
the President's electricity restructuring and climate change initiatives, would reach roughly one 
tenth of one percent of projected GDP in 2010.

a>c
A more tangible measure of costs is the estimated effects on energy prices. Excluding the j ^ ^

impact of electricity restructuring and the ancillary benefits of mitigation and better forest 
■ (7-^management, the SGM-based estimate, corresponding to the gross resource cost estimate cited 

above, is an emissions price in the range of $14 to $23 per ton of carbon equivalent. This
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translates int
iHfl^efc^^nweasgifgueM

5"^ Ae#i^

j 2^ raifrt^awa^ family’s energy bill by between $75 and $125 per year in 2010, although such 

■ predictions may not be observable because they would be^^hall'relati^t^therenergy'pricfe
?* Yf^ offset by electricity price declines froi^EiSefaSlSi^ici^rel^^tilfiri^” In

p'articular, this increase in energy prices is small relative to the average of year to year real 
energy price changes experienced by U.S. consumers since 1960:0Sa annual ch&g^H^^

In addition, by 2008-2012, the projected 10‘perc^rd^linelneiecrricity 
^ pri^Tfrom the restructuring that is part of our climate change agenda would fully offset an 

2 increase of the magnitude suggested by the previous model calculation, translating
^ C2/ into an overall net reduction in energy prices in the U.S., under the conditions we have discussed.

As highlighted earlier, estimates like these are fraught with uncertainty. For example, the 
j estimate just discussed is predicated, among other things, on the developing country participation 

f that we are insisting upon as a condition for our ratifying the Kyoto Protocol, but which is not yet
, part of that Protocol, and on effective international trading. Moreover, other models will yield

Y,v " ^other answers and much work remains to be done by the modelling community to test the
'' ^robustness of these results. Preliminary comparisons of thej^jm^ffto the few other models# W - - —

' / jt' |that have been adapted to reflect features of the Kyoto accord, suggest that-'^itsi'j^eBiictiohs^'^
' ^ y'*'concerning the impact of the Kyoto Protocol on carbon permit prices<j^etnHtlwr^thevmost G. ^

' : The predictions of
the SGM^moderare robust in the sense that virtually all energy models reveal the potency of f-M — 
effective, flexible, domestic and international trading mechanisms to reduce substantially the cost 

energy price impact of meeting the Kyoto targets.

Of course, the most important factor that has been left out of the above assessment is the 
benefit of mitigating climate change itself A full cost-benefit analysis would include mitigation 
in the benefits column. The only reason we have not done so, explained repeatedly above, is the 
difficulty in coming up with a number to capture the monetary benefits. But nobody should lose 
sight of our ultimate objective - keeping our planet the hospitable home that we enjoy today.

Effects on employment and aggregate output

So far we have said nothing about job losses resulting from climate change policy. 
Although there may be job gains in some sectors and job losses in others, we do not anticipate 
any significant aggregate effect if we achieve the conditions we have discussed. Some 
employment reduction could occur in energy-intensive sectors, although given the very small 
predicted change in energy prices, impacts in most such sectors are apt to be minimal. 
Furthermore, a large number of jobs will be created in other sectors — many of them high-tech 
jobs paying high wages. The President is firmly committed to assisting any workers who are 
adversely affected during the transition to a climate-friendly economy.

The situation might be different if a large energy shock were to hit the economy with no
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warning, as happened in the oil crisis of 1973-74, when the real money supply, output and 
employment all contracted sharply. In addition to hitting with no warning, the oil shocks of the 
1970s also entailed large transfers from the U.S. and other oil-importing countries to OPEC, thus 
depressing real income and spending in the former. A self-imposed shift in the relative price of 
carbon-intensive energy to address global climate change, on the other hand, need not entail such 
a transfer of purchasing power. Thus there are critical differences between the oil price shocks 
and the effort to reduce carbon emissions. Our reassuring conclusion regarding aggregate output 
might also be different if the policy were to be implemented inefficiently (by 
command-and-control style regulations of the sort put in place in that oil crisis) rather than 
efficiently (by market-based mechanisms of the sort that the President has proposed to use).

VII. Conclusion

In conclusion, the Kyoto Protocol and the President’s general approach to climate change 
reflect the insight of economic analysis. The Kyoto Protocol includes key provisions on 
international trading and Clean Development projects. The President’s approach relies on market 
incentives - first, with a system of tax cuts and R&D investments, and then later with a 
market-based system of tradeable permits — to ensure that our objectives are achieved as 
efficiently as possible.

Our overall conclusion is that the economic impact of the Protocol will be modest relative 
to the value of the insurance against climate change that the Kyoto Protocol provides, under the 
conditions we have identified. The purpose of this testimony has been to explain the reasoning 
underlying this conclusion, which relies not only on the forecasts of individual models, any one 
of which has its own strengths and limitations, but also on a broad variety of additional analysis 
and assessment.

I look forward to continuing to work with members of this Committee, as well as other 
interested parties, in further analyzing the Kyoto Protocol and evaluating the net effects of 
reducing greenhouse gas emissions. It is my hope that economic analysis will continue to play a 
key role in designing policies in this area.

I welcome your questions.


