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12/8/97 11:10am

Remarks by Vice President A1 Gore
The United Nations Committee on Climate Change Conference of the Parties

December 8,1997 
Kyoto, Japan

Thank you. Prime Minister Hashimoto and President Figueres, President Kinza Clodumar, 
other distinguished heads of state, distinguished delegates, ladies and gentlemen.

It is an honor to be here at this historic gathering, in this ancient capital of such beauty and 
grace. On behalf of President Clinton and the American people, and our U.S. negotiator, 
Ambassador Stu Eizenstat, I salute our Japanese hosts for their gracious hospitality, and 
offer a special thank you to Prime Minister Hashimoto, and to our chairs. Minister Ohki, 
and Ambassador Estrada, for their hard work and leadership.

Since we gathered at the Rio Conference in 1992, both scientific consensus and political 
will have come a long way. If we pause for a moment and look around us, we can see how 
extraordinary this gathering really is.

We have reached a fundamentally new stage in the development of human civilization, in 
which it is necessary to take responsibility for a recent but profound alteration in the 
relationship between our species and our planet. Because of new technological power and 
our growing numbers, we now must pay careful attention to the consequences of what we 
are doing to the Earth - especially to the atmosphere.

There are other parts of the Earth's ecological system that are also threatened by the 
increasingly harsh impact of thoughtless behavior:

The poisoning of too many places where people — especially poor people — live, and the 
deaths of too many children — especially poor children — from polluted water and dirty air.

The dangerous and unsustainable depletion of ocean fisheries. And

The rapid destruction of critical habitats - rain forests, temperate forests, boreal forests, 
wetlands, coral reefs, and other precious wellsprings of genetic variety upon which the 
future of humankind depends.

But the most vulnerable part of the Earth"s environment is the vei7 thin layer of air clinging 
near to the surface of the planet, that we are now so carelessly filling with gaseous wastes 
that we are actually altering the relationship between the Earth and the Sun — by trapping 
more solar radiation under this growing blanket of pollution that envelops the entire world.

The extra heat which cannot escape is beginning to change the global patterns of climate, to 
which we are accustomed, and to which we have adapted over the last 10,000 years.

Last week we learned from scientists that this year, 1997, with only three weeks remaining, 
will be the hottest year since records have been kept. Indeed, nine of the ten hottest years 
since the measurements began have come in the last ten years. The trend is clear. The 
human consequences — and the economic costs — of failing to act are unthinkable. More 
record floods and droughts. Diseases and pests spreading to new areas. Crop failures and 
famines. Melting glaciers, stronger storms, and rising seas.

Our fundamental challenge now is to find out whether and how we can change the behaviors 
that are causing the problem.
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To do so requires humility, because the spiritual roots of our crisis are prideflilness and a 
failure to understand and respect our connections to God’s Earth and to each other.

Each of the 160 nations here has brought unique perspectives to the table, but we all 
underst^d that our work in Kyoto is only a beginning. Non of the proposals being debated 
here wil solve the problem completely by itself But if we get off to the right start here, we 

momentum as we leam together how to meet this challenge. Our first step 
should be to set realistic and achievable, binding emissions limits, which will create new 
marke s for new technologies and new ideas that will, in turn, expand the boundaries of the 
possible and create new hope. Other steps will then follow. And then, ultimately, we will 
achieve a safe overall concentration level for greenhouse gases in the Earth's atmosphere.

This is the step-by-step approach we took in Montreal ten years ago to address the problem 
or ozone depletion. And it is working.

This time, success will require first and foremost that we heal the divisions among us.

The first and most important task for developed countries is to hear the immediate needs of 
the developing world. And let me say, the United States has listened and we have learned.

We understand that your first priority is to lift your citizens from the poverty so many
endure ^dlruild strong economies that will assure a better future. This is your rishf it will 
not be denied.

And let me be clear in our answer to you: we do not want to founder on a false divide. 
Reducing poverty and protecting the Earth's environment are both crucial components of 
t^ly sustainable development. We want to forge a lasting partnership to achieve a better 
mture. One key is mobilizing new investment in your countries to ensure that you have 
higher standards of living, with modern, clean and efficient technologies.

That is what our proposals for emissions trading and joint implementation strive to do.

developed world, let me say we have listened and learned from you as 
well. We understand that while we share a common goal, each of us faces unique 
challenges.

You have shown leadership here, and for that we are grateful. We came to Kyoto to find 
new ways to bridge our differences. In doing so, however, we must not waiver in our 
resolve For our part, the United States remains, firmly committed to a strong, binding target 
that will reduce our own emissions by nearly 30 percent from what they would otherwise be 
-- a cornmitment as strong, or stronger, than any we have heard here from any country. The 
imperative here is to do what we promise, rather than to promise what we cannot do.

reject the advice of those who ask us to believe there really is no problem at 
all. We know their arguments: we have heard others like them throughout history. For 
example, in my country, we remember the tobacco company spokesman who insisted for so 
long that smoking did no harm. To those who seek to obfuscate and obstruct, we say: we 
will not allow you to put narrow special interests above the interests of all humankind.

So what does the United States propose we do?

The first measure of any proposal must be its environmental merit, and ours is 
environmentally solid and sound.

It is strong and comprehensive, covering all six significant greenhouse gases. It recognizes 
the link between the air and the land, including both sources and sinks. It provides the tools 
to ensure that targets can be met — offering emissions trading, joint implementation and 
research as powerful engines of technology development and transfer. It further reduces
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emissions — below 1990 levels — in the years 2012 and beyond. It provides the means to 
ensure that all nations can join us on their own terms in meeting this common challenge.

It is also economically sound. And, with strict monitoring and accountability, it ensures that 
we will keep our bond with one another.

Whether or not agreement is reached here, we will take concrete steps to help meet this 
challenge. President Clinton and 1 understand that out first obligations is to address this 
issue at home. 1 commit to you today that the United States is prepared to act - and will act.

For my part, I have come here to Kyoto because I am both determined and optimistic that 
we can succeed. I believe that by our coming together in Kyoto we have already achieved a 
major victory, one both of substance and of spirit. I have no doubt that the process we have 
started here inevitably will lead to a solution in the days or years ahead.

Some of you have, perhaps, heard from your home capitals that President Clinton and I have 
been burning up the phone lines, consulting and sharing new ideas. Today let me add this. 
After talking with our negotiators this morning and after speaking on the telephone from 
here a short time ago with President Clinton, 1 am instructing our delegation right now to 
show increased negotiating flexibility if a comprehensive plan can be put in place, one with 
realistic targets and timetables, market mechanisms, and the meaningftil participation of key 
developing countries.

Earlier this century, the Scottish mountain climber, W.H. Murray, wrote:

"Until one is committed there is hesitancy, the chance to draw back, always ineffectiveness. 
Concerning all acts of initiative.. .there is one elementary truth, the ignorance of which kills 
countless ideas and splendid plans: that the moment one definitely commits oneself, 
providence moves, too."

So let us press forward. Let us resolve to conduct ourselves in such a way that our children's 
children will read about the "Spirit of Kyoto," and remember well the place and the time 
where humankind first chose to embark together on a long-term sustainable relationship 
between our civilization and the Earth's environment.

In that spirit, let us transcend our differences and commit to secure our common destiny: a 
planet whole and healthy, whose nations are at peace, prosperous and free; and whose 
people everywhere are able to reach for their God-given potential.

Thank you.
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DISCUSSION PAPER

This paper considers several ways of adjusting our position in the climate negotiations, to help 
shape a deal at Kyoto.

The paper does not assume that it would be desirable to adjust our position in the climate 
negotiations. Instead, the paper explores different ways in which we might do so, examining pros 
and cons. Furthermore, the paper does not attempt to package the discrete elements considered 
into a larger whole. Based on feedback from principals, larger packages and broader strategies 
will be developed.

I. TARGETS AND TTVnrTABT.yS

Our proposal — 1990 levels by 2008-2012 and reductions in the five-year period that follows -- 
has attracted no international support. The prospects that such a target will be sufficient to 
convince key negotiating partners to accept other parts of our fi'amework (i.e., flexibility and 
developing country participation) are very slim.

Following are possible compromise approaches on targets and timetables;

A. Accept “differentifltgd*’ targets

This is the term used to describe different targets for different Annex I countries. The idea has 
considerable support fi'om some of our natural allies in the negotiating process (including Japan, 
Norway and Australia). During the past several months. Climate Convention Chairman Estrada 
has increasingly been saying that some form of differentiation will be required for an agreement at 
Kyoto. To date, the EU has opposed “differentiation” labeled as such, although their “biibble”' is 
(in fact) a differentiation scheme.

1. Japanese proposal

The Japanese propose that all Annex I countries reduce emissions 0-5% from J990,levels by 
2008-2012. The precise amount each country must reduce would be determined based bn rates of 
change in population growth, energy intensity and/or per capita emissions Under the Japariese 
formula, both the U.S. and Japan would need to reduce emissions roughly 2.5%.
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Pros

Forging common ground with the Japanese could offer strategic advantage within the 
negotiations.

Japanese reduction targets are not significantly different than our own. Japanese may have 
flexibility to move toward us.

The Japanese proposal constrains the differentiation within a very narrow range, avoiding 
widely disparate targets for Annex I countries in this round of negotiations.

Com

• Reductions from 1990 levels in 2008-2012 would be very difficult domestically.

• EU opposes differentiation-by-formula component of Japanese position.

• By accepting the principle of differentiation-by-formula, we could open a Pandora’s box 
of proposals for different targets based on different national circumstances.

2. Differentiation by baseline year

Another approach is to have common reduction targets for all Annex I countries, but allow 
countries some discretion in choosing a baseline year. For example. Annex I countries could 
agree to reduce emissions by 7.5%, with countries fi^ee to pick any baseline year between 1987 
and 1995.

Pros

Cons

Could thread the needle between EU and US positions, meeting the EU’s domestic 
political need to claim “significant reductions” while allowing U S. to stay at target level 
we have already proposed.

Providing some pre-1990 baseline flexibility would be helpful in gaining the support of the 
Economies in Transition.

The 1990 baseline is one of the few points of agreement in the international negotiations. 

Could be attacked as a gimmick by the environmental community, while Congress and
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industry would need assurance that we were not in fact proposing anything more stringent.

3. Pledge and Negotiate

Another possibility is for each Annex I country to propose its own target, to be included in the 
agreement. Country A could insist on more from Country B before signing, but the negotiations 
would focus on individual country commitments, not conunitments for Annex I as a whole.

Pros

• May be only feasible approach, in light of wide range in willingness of Annex I countries 
to commit to reductions.

Cons

• Would lead to fractured Convention, difficult to explain to public.

• If some Annex I countries pledge significantly less than the U.S ., could make domestic 
implementation and consensus-building more difficult.

“Pledge and negotiate” could be combined with “differentiation by baseline year.” Under such an 
approach, each country could express its pledge in terms of a baseline year and reduction target of 
its choosing.

B. Support Specific Reductions in 2013-2017

In his speech, the President proposed reductions from 1990 levels in 2013-2017, without 
specifying a number. We could propose a specific number for this period.

Pros

• Would be seen abroad as an indication of US. seriousness, especially if number were 
greater than 5%.

• Could put counter-pressure on the EU, whose long-term projections apparently raise 
concerns about their ability to meet a tough target in this timeframe (because of 
anticipated growth in eastern Germany and the possibility of future more Warsaw Pact 
countries joining the Union).

• Would be well-received by the domestic environmental community.

3



PREDECISIONAL DRAFT 
INTERNAL US GOVERNMENT USE ONLY

U12/97

Cons

• Lose an important piece of leverage for any future round of negotiations with developing 
countries.

• Congressional and business reaction would likely be negative. Some supporters of the 
Byrd Resolution would oppose our signing up for second budget period before getting a 
commitment out of developing countries for a first.

C. Exclude Certain Oases from U.S. Proposal

The United States has proposed to include sbc major greenhouse gases (carbon dioxide, methane, 
nitrous oxide, HFCs, PFCs and SF-6) in our target. The EU and Japanese proposals do not 
include HFCs, PFCs and SF-6. These three gases have very high Global Warming Potentials. 
(SF-6 is roughly 25,000 times more potent than carbon dioxide.)

We could propose to drop HFCs, PFCs and SF-6 fi’om our target. [According to some estimates, 
this would allow us to accept a 2-3 percent reduction below 1990 levels in the same 2008-2012 
period at equivalent economic cost.]

Pros

• This could help provide the leeway to propose the reduction target we have been under 
pressure to produce internationally.

• By counting the same sources as the EU and Japan, it would allow for a fairer and more 
accurate comparative assessment of our proposal.

Cons

• U.S. manufacturers of HFCs, PFCs and SF-6 want these gases included in the agreement. 
(These manufacturers want to establish a regime in which required reductions in these 
three gases can be traded for reductions in carbon dioxide. They want to avoid a regime 
which leads to phase-outs targeted narrowly to these gases.)

• Getting other countries to include all sbc gases appears to be an area where we actually 
made some progress in Bonn. A “comprehensive” approach is a long-standing element of 
the U.S. position.

• Allowing unregulated growth in these gases would be bad for the environment.
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Note; If we choose to maintain our current position, we may want to get more mileage out of 
doing so, both diplomatically and in the realm of public opinion. It seems that our 
“comprehensive approach” could be earning us some credit, particularly if it can be argued that 
this makes our proposal stronger than Japan’s.

D. Support an Aspirational Target

We could accept a legally-binding target at roughly the level we have proposed and a more 
stringent, non-binding target.

Pros

• Could provide a way for EU politicians to claim that “significant reductions” were agreed 
at Kyoto.

• While ensuring a minimum standard of achievement across Annex I, would provide a 
vehicle for “greener” countries and environmental groups to continue to prod for steeper 
cuts.

Cons

• Internationally, this approach is unlikely to be viewed as credible, insofar as one of the 
defining features of these negotiations is “legally-binding targets.”

• Domestically, could make everyone mad. Congress and much of the business community 
could be concerned that the non-binding target would translate into additional regulations 
and possible economic costs down the road. Many environmental groups could be 
concerned that non-binding targets would have limited meaning.

E. Adjust Methodologies for Sinks

White House and agency staff are intensively examining different opportunities related to the 
treatment of sinks. Although further work is needed, two options may be promising. They are:

1. Excludipg “soil rarbon” from the agreemeuL According to projections, U.S. soils 
will absorb roughly 30 MMT less carbon in 2010 than they did in 1990. However, 
methodologies for these calculations are highly uncertain. If “soil carbon” were excluded 
from the agreement, the U.S. reduction target would shrink by 30 MMT (approximately 
7% of the emissions growth from 1990 to 2010).
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2. Modified New Zealand Proposal. Under a proposal currently under discussion 
internationally, 1990 baselines for Annex I countries would be adjusted so as not to 
penalize countries (like the US) that were engaged in unusually high levels of forestation 
in that year. This requires further analysis, but could be helpful.

F. Strengthen our F.^i.^ting Target

Flexibility: Agree to strengthen our existing target either by accepting reductions below the 1990 
baseline in the 2008-2012 period or by moving up our timetable for stabilization (i.e. 2005-2012 
or even 2005-2015).

Pros

Strengthening our target would help bridge the gap with the EU and gain support from the 
G-77 for other elements of our proposal. We would get more credit for accepting 
reductions below the 1990 baseline than for moving the timetable.

Com

Given that the President has already announced our target and given the economic and 
political realities associated with it, it is unlikely that we could move far enough to make 
much of a difference.

Any agreement to reductions below the 1990 level seems improbable in the absence of 
new and compelling economic analysis that such reductions could be achieved without 
higher costs.

Opting for a 2005-2012 time frame seems almost equally hard. It might be possible to 
argue for the 2007-2013 or 2005-2015 possibility by playing both ends of the timetable 
(i.e. emphasizing the earlier start for environmentalists and the later end for industry).

n. FT.F.XTnn.TTY PWOVTSTONS

Our emissions trading proposals are winning only limited support abroad. Although there are 
reasonable prospects that Annex I emissions trading will be accepted by the Parties, significant 
restrictions on such trading are possible. These include (1) provisions requiring domestic 
emissions reductions to be the “main” means of meeting Party’s commitments, (2) provisions 
limiting to trading to “Parties,” and (3) restrictions that may emerge as methodologies for 
emissions trading are developed after Kyoto. In addition, support for joint implementation for 
credit is very limited. It appears very unlikely that Parties will agree at Kyoto to joint 
implementation for credit, except among Annex I countries and with those developing countries
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who “volunteer” for binding limits.

Note; The SGM model suggests that over 50 percent of U.S. reductions are likely to come from 
abroad.

• According to the SGM model, 55 percent of our reductions to reach 1990 levels by 2010 
are likely to come from Annex I trading and 83 percent from Annex I trading plus non- 
Annex 1 reductions. (Two notes: First, the figures are lower if paper tons are not 
allocated to the former Soviet Union. Second, the model assumes worldwide trading - 
not “Jl.”)

A very rough rule of thumb from the economic models is that every 10 percentage point increase 
in the share of reductions that must be done domestically (above those that would occur at home 
without any restriction) raises the domestic permit price by perhaps $10 to $20 per ton.

Restricting the share of reductions from international trading and/or JI would raise costs 
domestically, but would reduce concerns associated with capital transfers abroad.

m. PARTICIPATION OF DEVET.OPTNC rOTTNTWTF.S

Our “evolution” proposal - that developing countries agree to negotiate binding limits as part of 
a Kyoto protocol - has no support from other countries and is dead. A weaker version - under 
which Parties would decide at Kyoto to begin such negotiations under a document other than a 
protocol - has some modest prospects for success. However, the terms for any such agreement 
are unlikely to be favorable. At this writing, it appears that the strongest possible mandate would 
be an agreement to aim to negotiate limits of some kind (i.e., not necessarily binding limits) by 
2002 or 2003 at the earliest. Even this is far from certain.

In recent weeks, staff for Senator Byrd has been stressing that an “agreement to negotiate” is not 
satisfactory to the Senator and would not in the Senator’s view address the concerns expressed in 
his resolution.

Other parts of the original U.S. proposal for developing country participation are meeting with 
somewhat greater success. There is now a reasonable chance that a protocol could include a 
“volunteers category” -- that is a section providing for non-Annex I countries to volunteer for 
commitments individually. Such action could give countries the right to participate in the global 
trading regime.
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The current state of play raises two questions:

A. Which would be preferable: an “evolution” provision with a 2002/2003 end-date and 
soft “aim to negotiate” language, or no “evolution” provision at all?

• An evolution provision, however soft, could generate momentum internationally toward 
the participation of developing countries and help keep this issue on the agenda. It could 
be part of our explanation at home of the steps we are taking to engage developing 
countries.

• On the other hand, the terms of the mandate could become a constraint — e.g., no sooner 
than 2002/2003. They could also underscore the unwillingness of developing countries to 
participate, while providing no benefit v^th Senator Byrd and his allies. Even getting a 
soft mandate would require a fair amount of diplomatic effort and perhaps concessions.

B. Is the U.S. prepared to return from Kyoto without any form of evolution provision but — 
instead — with an agreement on a “volunteers category” and plans to persuade key 
developing countries to “volunteer” before any protocol became binding in the U.S.?

• Bilateral discussions with key developing countries may bear more fhiit than talks in the 
highly-politicized atmosphere of the Climate Convention. Success with a few key 
countries could help significantly both to address the environmental need and to respond 
to domestic political concerns.

• However, this approach could be viewed as inadequate by many at home and bad faith by 
many abroad. Could be especially difBcult if no major developing countries indicate an 
interest in volunteering at Kyoto. The sequencing could be awkward, if we are asking key 
developing countries to sign onto commitments (e g., in 1998 and 1999) before we decide 
to make our Kyoto commitments binding on ourselves.
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DEPARTMENT OF THE TREASURY

WASHINGTON, D.C. 20220

October 22, 1997

MEMORANDUM TO: DEPUTY SECRETARY SUMMERS
/

FROM:

RE;

JONATHAN GRUBER '

Responses to Your Questions on Climate Change

You had asked nine questions related to the economic analysis of the administration’s climate 
change proposal:

Variation in Gas and Energy Prices Over Time

Depending on the ultimate rise in carbon permit prices, the increase in gasoline prices expected 
from the President’s plan may be no larger than the normal month-to-month and year-to-year 
variation in these prices.

Retail gasoline prices vary considerably from one month to the next. For example, in November 
1995, new rules requiring oxygenated fuels in the winter months went into effect in Washington 
and several other metropolitan areas. This caused the price of gasoline at the pump in the 
Washington area jumped by 10 cents per gallon overnight - an increase equivalent to a $40 per 
ton carbon tax, yet few consumers noticed. In the same way, the seasonal increase in 
summertime demand raises gasoline prices by several cents per gallon for several months each 

year.

Year-to-year changes have often been greater than the price change expected to result from the 
President’s plan. We attach to this memo (TAB A) a graph of gas and energy prices since 1970, 
as well as a printout of the underlying”data points.

• The table shows: real gas prices; the year to year change; the energy price index; and the 
year to year percentage change in that index.

• The average of the absolute value of year to year changes since 1970 for gas prices is 11 
cents; this is equivalent to the gas price increase from a $42/ton price of carbon. There 
are five years over this period in which price changes exceeded 26 cents, or the 
equivalent of $ 100/ton

• The average from 1983 to 1997 is 8 cents, equivalent to a S31/ton price of carbon; there is 
only one large change overthis period.

• The changes in overall energy prices is much less pronounced year to year, and does not 
seem to make the point as well.

Moreover, the effects of the President’s plan would not all be fell in one year, further dampening
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the effect on prices.

We should note, however, that this argument appears to contradict the comparison you have 
drawn with the OPEC oil shocks throughout the internal Administration debate.

Historical Perspective on Energy and Resource Utilization

After both oil shocks, we heard predictions of the catastrophes that lay ahead -- oil prices would 
continue to climb, and the economy would crash. For example;

• On March 31, 1979, President Carter said, “There is a dwindling supply of energy 
sources. Prices are going to rise in the future no matter which party occupies the 
administration in Washington, no matter what we do.” Actually, prices then fell for five 
straight years, from 1981 through 1986. In 1982, the economy launched its longest 
postwar expansion, which continues today, 15 years later. The Clinton Administration’s 
climate policy is not expected to have nearly the effect on energy prices than the oil 
shocks.

• The 1972 bestseller. The Limits to Growth, contained dire predictions of impending 
resource depiction; the world would run out of gold by 1981, mercury by 1985, tin by 
1987, zinc by 1990, petroleum by 1992, and copper, lead, and natur^ gas by 1993.
None of these predictions came true; indeed the real prices of natural resources have been 
steadily dropping.

We attach (TAB B) a list of other recent resource forecasts that turned out to be very wide of the 
mark.

DetaiIed_£valuation of the Emissions Implications of Electricity Restructuring

We attach to this memo (TAB C) a draft memo from the Energy Department on carbon 
emissions implications of restructuring, including the administration add-ons of the RPS, the 
Public Benefits Fund, and green marketing. Under pressure from EPA, the Energy Department 
has presented a broad estimate, ranging from an emissions increase of 20 MMT to an emissions 
reduction of 84 MMT. This consists of a narrower range of effects of retail restructuring itself (- 
25 to +33 MMT), along with modest impacts of administration add-ons (-36 to -13 MMT). The 
consensus among economics experts such as Paul Joskow is that the best guess for the long run 
is a small emissions reduction (on the order of 20-40 MMT).

Relative to trend emissions in this sector, this consensus is plausible. Current emissions in the 
electric sector arc 506 MMT, projected to rise to 626 MMT in 2010. So the consensus estimate 
of a 20-40 MMT reduction represents a reduction in emissions growth of one-sLxth to one-third; 
even the upper bound estimate would have emissions growing by almost 10% above today’s 
level.
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The Potential for Worldwide Trading

We attach to this memo (TAB D) a qualitative analysis describing the great potential of international 
cooperation for reducing carbon abatement costs. In particular, the attachment discusses how the 
energy inefficiency and greater expected growth of non-OECD countries make joint implementarion 
(JI) and permit trading important avenues for reducing costs. We note in particular that a World 
Bank study suggests that emissions reductions in China before 2020 could save roughly as much in 
carbon emission as the U.S, would have to reduce to achieve 1990 levels by 2010. Anecdotal 
evidence describes the untapped potential for efficiency gains in developing and transitional 
economies and also highlights the success of JI pilot projects.

How do we Distinguish Our ‘’Phase I” Plan from the Climate Change Action Plan?

Phase I of the president’s plan calls for new technology spending of roughly $1 billion per year, but 
no explicit price of carbon. The question is whether this represents a real step beyond the Climate 
Change Action Plan, which has been regarded by some as a Mure. The White House has produced 
a good set of talking points on this issue, which we draw on and expand here:

■ The President’s plan includes substantially more funding: S5 billion over 5 years-about 6 
times as much funding as for the Climate Change Action Plan (Note on funding: the 
President’s plan has about 3 times more funding than CCAP plus the Partnership for a New 
Generation of Vehicles).

• The President’s proposal now includes binding targets. In expectation of these binding 
targets, firms and households will begin to adjust their behavior today - a factor not present 
in the Climate Change Action Plan.

• To provide further incentives for firms to take action now, the President has indicated his 
strong support for developing an early credit program of appropriate rewards for those who 
take prompt early action.

• The President has indicated his support for environmentally-friendly electricity 
restructuring, which has the potential to reduce emissions significantly.

• The President has announced that the US will provide $ 1 billion over the next 5 years to help 
developing nations and countries in transition to reduce the threat of climate change.

What are the Assumptions of the Models that Generate Small Economic Effects?

The White House talking points cite model results that suggest that with worldwide permit trading, 
the United States could reach 1990 emissions levels by 2010 with a permit price of $25 in 2010, and 
a loss of only 0.1% of GDP.

These results come from Battelle’s Second Generation Model (SGM), used in the lAT’s work earlier 
this year. SGM is a 12-region model that includes 10 supply sectors (of which 8 arc energy-related).
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with capital modeled as “pmty-clay”. SGM includes 2 end-use sectors, households and government, 
which consume final products, provide labor, land, and capita] to the markets, and determine the 
savings rate. The model allows regions to trade goods. SGM models energy as a deplctable, graded 
resource for both fossil and non-fossil fuels.

Can Other Examples be Used to Demonstrate that our Assumptions are Overly Pessimistic?

As you know, a recent article in the American Prospect highlighted a number of other environmental 
control programs where the initial cost estimates turned out to be overly pessimistic. Unfortunately, 
most of their examples have fundamental flaws in one way or another. There are three examples that 
do bear scrutiny:

• Cotton dust. Actual costs were below estimated costs in part because estimates were based 
on models that did not include the effects of technical change in the industry, which was 
accelerated by the new standards.

• Strip mining. Early costs estimates referred to reclamation at mines in operation at the time. 
In response to the law, however, producers expanded operations at sites where reclamation 
costs were lower, often on flatter terrain.

' Vinyl chloride. Early estimates were based on static cost models, and did turn out to be too
high.

A number of examples are not relevant, as discussed in the attached memo. In particular, you asked 
about CFCs. EPA’s estimates for the cost of reducing CFC production fell from $3.55 per kg (1988) 
to $2.45 per kg (1996), with the latter price for a more stringent standard. But the well-publicized 
problem of CFC smuggling indicates that control costs at the margin, which is what counts, are much 
higher than these estimates. CFC-I2, the most common form, now has a street value of about $50/kg. 
By one estimate, 10 thousand tons of CFCs are now smuggled into the US every year; by 
comparison, legal production is 100 thousand tons this year.

We attach (TAB E) a memo that describes this conclusion in more detail, as well as the American 
Prospect article itself.

What Assumptions Underlie the Estimates of Massive Job Loss from the President’s Plan?

The widely publized recent job loss estimates come from the EPI, a labor union think-tank, which 
projects job losses of 1.7 million by 2010. These estimates are implausible, for a number of reasons:

• Many lAT reviewers, including Noidhaus and Jorgenson, note that short-term macro models, 
such as the EPI-GRJ model, are not appropriate for long-term predictions.

• The DRI model used in this study is very sensitive to changes in assumptions. In this study, 
DRJ ran a short-term macro model with assumptions that would provide a worst-case result: 
a $200 permit price, increased emissions baseline, and decreased rate of efficiency
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improvements.

• The study also ignores Annex I trading, Jl, or worldwide trading: worldwide trading has been 
estimated to lower costs by 50-75% in other models.

• A key contributor to the large unemployment effects appears to be large trade effects, which 
are inconsistent with other models and probably reflects weak trade modelling.

• It is worth noting that this is not the first time that EPI has staked out this position on job 
loss; their estimates of the effects of NAFTA have been proven to be wildly pessimistic.

We attach a detailed critique of the EPI-DRI study as TAB F.

To What Extent can the Cost Savings from Electricity Deregulation Offset Price Increases Due
to our Climate Change Plan?

• Electricity restructuring would reduce electricity prices by 0.5 to 1.1 cents per kw-hour; a 
carbon tax of $30 to $70 per ton would raise electricity prices by the same amount. This 
comparison is misleading, however, since the price reduction from electricity restructuring 
falls only on the electricity sector, while the price increase from a carbon tax would increase 
prices for other carbon-based fuels as well.

• Electricity restructuring is expected to save the average 4-person fanuly about $232-$48 8 per 
year; a carbon tax of roughly $15 to $35 per ton would cost the average family about the 
same amount.
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RETAIL PRICES OF GASOLINE AND TOTAL ENERGY

Gasoline Year-to-yearConsumer energy Percent 
(1997 price change price index Change
per gallon) (1997=100)

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987 
1986 
1989

190
.991
1992
1993
1994
1995
1996
1997 (7-mo

1.32
1.27 
1.22
1.24 
1.56 
1.52
1.49
1.50 
1.42 
1.77
2.23
2.27 
2.00 
1.84 
1.73 
1.66
1.25
1.24 
1.19
1.23 
1.35
1.27 
1.22 
1.17 
1.15 
1.15 
1.22
1.24

-0.04
-0.06
0.02
0,32

-0.04
-0.02
0.01

-0.08
0.35
0.46
0.03

-0.26
-0.16
-0.11
-0.07
-0.41
-0.01
-0.05
0.04
0.11

-0.08
■0.05
-0.05
-0.02
0.01
0.06
0.02

22.911
23.824
24.483
26.453
34.179
37.803
40.544
44.385
47.207
59.097
77.321
87.781
89.091
89.727
90.618
91.240
79.283
79.298 
79.889 
84.419 
91.375 
91.742 
92.206
93.299 
93.688 
94.227 
98.637

100.000

1.0
1.0
1.1
1.3
1.1
1.1
1.1
1.1
1.3
1.3
1.1
1.0
1.0
1.0
1.0
0.9
1.0
1.0
1.1
1.1
1.0
1.0
1.0
1.0
1.0
1.0
1.0

1970-97
1983-97
1985-97

Standard 
Deviation

0.32
0.22
0.13

Average of Standard 
Absol. Value Deviation 
of Yr/Yr Change 

0.11 
0.08 
0.08

26.80
6.28
6.74

Average of 
Absol. Value 
of YrT/r Change

1.06
1.01
1.01
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DIRE PREDICTIONS THAT WERE PROVED WRONG

1. In 1972, The Club of Rome published in The Limits ofGro'^th dire predictions that the world 
would run out of gold in 1981, mercury in 1985, tin by 1987, zinc by 1990, petroleum by 1992, 
and copper, lead, and natural gas by 1993. None of these predictions came true. Indeed the real 
prices of natural resources have been steadily dropping. For example, the price of crude 
petroleum in 1992 dollars, as measured by the composite of domestic and imported crude oil 
refiners acquisition costs, was $10.69 per barrel in 1972, rose with the oil price shock in 1974 to 
$23.56, and reached a high of $53.47 in 1981 before more or less steadily declining to $18.82 in 
1996- (See reference A.)

2. On March 31,1979, President Jimmy Carter predicted “ There is a dwindling supply of 
energy sources. The prices are going to rise in the future no matter which party occupies the 
administration in Washington, no matter what we do.” Subsequently, prices fell for 5 straight 
years from 1981 through 1986. (See reference B.)

3. Secretary of Energy Schlesinger was quoted by the U.S. Ne-ws and World Report on July 10, 
1978; “What we face I the middle 1980s is a notional worldwide shortage of about 5 million 
barrels of oil a day.” Instead, there was a crude petroleum glut and price collapse. (See reference 
B.)

4. Kenneth Arrow, quoted in Forbes magazine on February 4,1980, predicted that “We’re 
heading into a world of considerably higher prices. There will be a major impact on housing by 
1983, and I’d be surprised if gasoline is less than $2 per gallon plus whatever inflation adds.” 
Housing prices actudly dropped in the late 1980s and during the 1990s. The actual price of a 
gallon gasoline was about $1.16 in 1983 and has-not reached $2 plus inflation since. (Sec 
reference B.)

5. In 1979, the Aimual Report to Congress (ARC) forecast for oil prices per barrel for 1990 
ranged from $39.47 to $64.32 (in 1987 dollars). All were substantially above the actual oil price 
in 1990. 1980 projections by the Energy Information Administration (AEI) were also badly off 
the mark; their 1985 projection was 70.9 percent too high; their 1990 projection was 194 percent 
too high; and their 1995 projection was an astounding 385 percent too high. Its 1985 projections 
for 1990 and 1995 were a little better, 71.7 percent and 239 percent too high, respectively.

A. ) Joseph Blast, Peter Hill, and Richard Rue, Eco-Sanity, 19xx.

B. ) Malcom Shealy of decision Focus Inc., A Review of Energy Forecasts: What Have We 
Learned? February 16, 1989.
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ThP Tmnact Wpstriicturing and Federal Le^slation nn Carbon ETnlSmons in 2010 ^ rP
An ad hoc agency Staff group from DOE. EPA. and CEA considered the carbon reductions that ' ^
are likely to occur in 2010 if DOE’s proposed restructuring bill becomes law. Per discussion at ^
the principals level, we attempt to separate the emissions effect of the explicit carbon friendly 
provisions of the DOE proposal ftoro the effects of retail restructuring itself, which would be 
accelerated by, but is not entirely dependent on. Federal restructuring legislation. This memo 
reflects a quick-turnaround effort Analyses are continuing at both agencies.

Q Thf» F.TniCTinn.s 1P*Ynlirit **rnrhnn FriendlV’ Provisions of the DOE Proposal
There is agreement between DGE and EPA staff that the explicit “carbon ffiendly*’ provisions of 
the bill (Renewable Portfolio Standard, Public Benefits Fund, and Information Disclosure, the 
latter of which supports marketing of “green" power from renewable resources to interested 
customers. The estimated impact of these provisions is a carbon icduction of 13 to 36 million 
metric tons (MMT) of carbon in 2010 - sec summary table for components.

h Th(> T7.TTiiacionie Tn|pHrt of Rfttail Re.«jtnicturing Tteelf.
Both DOE and EPA staff agree that substantial retail rcstiuemring is likely to occur with or 
without Federal legislation. Indeed, major states such as California and Pennsylvania have already 
implemented retail competition, and other states are in various stages of developing such plans.
The effect of retail competition on carbon emissions'outside of the explicit “carbon fticndly’’
provisions noted above is subject to considerable dispute, in part because the evolution of service ^
offering.s under incentives in the future competitive market are not presently known.

On the emissions-inercasing side, retail competition should lower elcctridry prices, which will 
increase demand, and increase incentives for economically efficient dispatch, which could result in 
more use of existing coal plants in cases where capacity is available. Restructuring could also 
increase pressures for early retirements of nuclear power plants.

On the eraissions-rcducirig side, retail competition will provide a financial incentive for generating 
plant owners to improve their heat rate, reducing the amount of fticl burned to generate each 
kilowatt-hour of electricity. In addition, competing retailers will likely increase value of their 
product to buyers by creating packages of electricity and efficiency services that take advantage of 
cost-effective efficiency opportunities (such as those identified in the recent “five lab” study), or 
by selling “green power" derived from renewable sources to environmentally-conscious 
consumers. Finally, some of the increased demand for electricity will reduce end-use 
consumption of primary fuels, reducing emissions outside the electric sector.

Given the number of factors involved, the ad hoc agency staff group settled on a range of 
estimates from an emissions reduction of 48 MMT to an emissions increase of 33 MMT in 2010 
for all of the components discussed in the previous two paragraphs and included under headings 
“bl" and "b2" of the summary table. If. as EPA staff believes, no increase in efficiency services 
can be expected from differentiated product competition among competitive suppliers under any 
plausible circumstances (i.e. both the high and low estimate of this component are zero) then the 
;-ange of estimates for emissions impacts due to restructuring are an emissions reduction of 25 
MMT to an emissions inorea.se of 33 MMT, as presented under heading “bl" of the summary 
tabic. In both cases, these emissions changes are “over and above” the reductions presented
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r. Caveats
There is considerable two-sided uncertainty regarding many of these estimates. For example, 
erecn power may be more attractive, heat rate improvements may be lower or greater than 
projected, and efficiency oriented marketing of electricity services may be greater or less than the 
range presented above. Notwithstanding these uncertainties, the ranges presented above reflect 
the best esriraates of reasonable ranges of emissions impacts based on available information.

In addition, the distinction cf “carbon ftiendly” provisions of the DOE bill and restructuring itself 
is somewhat fuzzy, given that the DOE bill is expected to speed the transition to retail 
competition. An indeterminate portion of the emissions impacts identified in Section (b) of this 
note arc probably attributable to the DOE bill.

Factor Change in Carbon Emissions in 
2010 (MMT)

a. Explicit “Carbon Friendly” Provisions, including: -36 to -13

Renewable Portfolio Standard -12 to -6

Public Benefits Fund -11 CO-4

Information Disclosure (supports “green raaiketing" 
" reflects of total green power estimate)

-13 to -3

bl. Retail Restructuring, including; -25 to +33

Electricity Demand Increase / Fuel Mix Change +25 to +32

Nuclear Unit Retirement due to Retail Competition +3 to 10

Green Pricing (Wi of total "green poweri’ estimate) -13 to -3

Generation Efficiency (heat rate) improvements -15 to -5
Demand Reduction for Direct Use of Primary Fuels -2 to -1

b2. Efficiency Marketing by Energy Service Companies -23 to 0

SUM OF COMPONENTS (a +bl +b2) -84 to +20
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The Potential Benefit from Worldwide Trading

Lesser-Developed Countries (LDC$) and Economies in Transition (EITs) offer low-cost 
opportunities for reducing carbon emissions. Joint implementation and international trading 
mechanisms can help the world mitigate global warming in the most efficient manner

Great Potential Benefits

There are three fundamental reasons why non-OECD countries offer the world such great 
opportunities for reducing carbon emissions:

Energy Efficiency. LDCs and particularly EITs are much less energy efficient than OECD 
countries. In many cases, these relative inefficiencies provide negative cost opportunities to 
reduce carbon emissions. For example:

• Chinese coal-fired boilers arc only 2/3 as efficient as US boilers. Retro-fitting Chinese 
plants with US boilers saves more money than it costs.

• Retrofitting IChrushchev-era Russian apartments saves 30% of heat use and saves more 
money than it costs. Many other negative cost efficiency improvements have been 
identified for Russian industry, including the use of quality insulation around steam 
piping, improved energy control systems, and more efficient motors.

Overall, the possibilities from energy efficiency improvements provide large opportunities for 
carbon reduction. For example, a $2 million study conducted by the World Bank and Chinese 
officials found that China could reduce its carbon emissions nearly 15% from its projected 2020 
levels through zero and negative cost energy efficiency improvements.

• That is, we could reduce total emissions by roughly 333 MMT through these low or no 
cost improvements; this amounts to roughly the reduction required by the US. to reach 
1990 levels in 2010. Approximately 2/3 to 3/4 of these improvements would come as a 
result of market oriented restructuring, while the remainder would come from specific, 
technical projects.

New Capacity. Due to their high growth rates, developing countries have an advantage over the 
OECD in their ability to meet their reduction targets by installing new, carbon-efficient plants 
rather than by retrofitting existing plants.

• Loosely speaking, OECD countries will have to balance the costs of building new, natural 
gas plants against simply continuing to operate existing coal plants - large coal price 
adjustments will clearly be required to make building the new natural gas plant the 
preferable option. Developing countries, however, will balance the costs of installing 
new natural gas plants against the costs of installing new coal capacity. For these 
countries, little if any coal price adjustment would be required to make natural gas the 
economic choice.
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Energy Subsidies. Recent World Bank estimates indicate that developing countries could reduce 
carbon emissions by 7 * 9% by eliminating energy subsidies.

For all of these reasons, the cost of carbon reductions is much lower in developing and 
transitional economies. For example, if the US, instead of reducing its ovvn emissions to 1990 
levels by 2010, transferred its reduction burden in entirety to China, China could accomplish 
these reductions at only 35% of the costs (this result comes from the mainstream SGM model).

Tapping the Potential: Current Success in JI Pilot Projects

Since its foundation in 1993, the US Initiative on Joint Implementation (USUI) has 
accepted 25 project proposals which help US firms tap the potential outside the OECD for low- 
cost carbon reduction. Some of these projects have already begun to reduce carbon 
concentrations by implementing new, carbon-efficient power plants, improving energy 
efficiency, or through other methods such as planting new forests. For example;

• A project in the Czech Republic converted a district heating plant from coal to natural gas 
and built a cogeneration plant to provide both steam and electricity. This project is 
projected to reduce carbon emissions by 165,000 tons over 25 years.

• A project in Costa Rica has replaced fossil-fuel burning power sources with a 20 MW 
wind farm which is expected to reduce carbon emissions by 72,000 tons over 15 years.

• A project in Russia planted 506 hectares of trees and is expected to reduce carbon 
concentrations by 35,000 tons over 60 years.

Other projects, in various stages of implementation, include:

• A large forest management project in progress in Bolivia combines forest regeneration 
and protection with the promotion of sustainable forest-product enterprises to reduce 
atmospheric carbon by an estimated 14.5 million tons over 30 years,

• A project in Russia will improve heating efficiency in Zelenograd simply by installing 
new heat exchangers, pumps, and control equipment. This project can reduce carbon 
emissions by 440,000 tons over 30 years.

Joint Implementation, while very valuable in helping to efficiently reduce carbon 
emissions, can serve other useful purposes including; the opening of overseas markets, the wider 
dissemination of advanced technologies, and the creation of local health and envtromnental 
benefits.

Tapping the Potential: The Future

The success of JI pilot projects shows that they can work. Once countries face binding
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emissions limits - and are allowed to acquire offsets from other countries - JI and more general 
mechanisms for international cooperation will become essential in meeting common goals at the 
least cost. Many analysts believe that international permit trading and JI can reduce costs by 
50% or more.

If LDCs and EITs sign on to binding agreements, international permit trading will allow 
the world to focus its carbon reduction efforts in the most efficient places. A portion of the easy 
reductions possible in developing and transitional economics stem from possible market oriented 
reforms and the elimination of energy subsidies. Reductions through these means will be of great 
benefit to other countries in an international permit trading regime, but will be difficult to tap in a 
project-oriented joint implementation setting. Insofar as developing countries and others choose 
to remain outside an international agreement - so that they could not take part in a permit trading 
program ~ JI will be relied on to play an important role.

The World Bank is exploring the possibility of a carbon investment fimd to act as a 
market intermediary for JI projects. The ftind, on behalf of its investors, would undertake JI type 
projects and sell the resulting carbon offsets to make a profit. Such a ftind would improve on the 
efficiency of today’s bilateral JI pilot projects by reducing transaction and search costs, providing 
efficient administration, and pooling risk. The Bank is continuing to investigate this and other 
mechanisms to help in international carbon offret trading
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October 21,1997

MEMORANDUM FOR DEPUTY SECRETARY SUMMERS 

FROM:

SUBJECT:

Jonathan Gruber
Deputy Assistant Secretary (Economic Policy)

Do we always overestimate environmental control costs?

In “Polluted Data; Overestimating Environmental Costs,” (The American Prospect, Nov/Dec 97), 
Eban Goodstein and Hart Hodges argue that most pollution control programs turn out to be far 
less costly than had been estimated beforehand. They claim that “reducing pollution emissions at 
the source ... is almost certain to be (substantially) cheaper than we think it will be." But why, 
one might ask, are the experts always wrong - and always in the same direction? “The reason, of 
course, is technology forcing." answer the authors. “When industry is required to lower poUution 
output, It usually doesn’t just slap a new filter on an existing process; it often invents new 
technology.”

The authors give a list of environmental programs in which, they claim, technical innovation 
came to the rescue and dramatically reduced costs, compared to initial estimates. Some of these 
examples lend credence to the authors’ thesis, but many do not.

Convincing £.xamples;

Cotton dust. Actual costs were below estimated costs in part because estimates were based on 
models that did not include the effects of technical change in the industry. As the standards were 
introduced, the textile industry was about to replace its older capital stock with new machines 
that, among other things, markedly reduced the amount of cotton dust in the air. The standard 
accelerated this change.

Strip mining. The authors quote compliance cost estimates in the range of S6 to S12 per ton of 
coal, as against actual costs of 50 cents to SI per ton. Early costs estimates referred to 
reclamation at mines in operation at the time. In response to the law, however, producers 
expanded operations at sites where reclamation costs were lower, often on flatter terrain. Thus, 
these early “static” estimates overstated costs.

Vinyl chloride. The authors say that control cost estimates fell fi-om about $100 mUlion per year 
to $20 million per year. John Morrall of OIRA reports that the earlier estimates, which were 
based on static cost models, did turn out to be too high. We should note, however, that the 
authors also claim that the 1 ppm standard was met with a price increase of only about 6 percent. 
The US vinyl chloride market today is about $1 billion, so 6 percent implies $60 million annually

Prepared by Ray Squitieri
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in direct control costs, undercutting their $20 million estimate.

Problematic Examples

Asbestos. The paper says that one study by a consulting firm in the early 1970s estimated control 
costs that turned out to be too high by a factor of two. This refers only to the earliest estimates 
done in support of OSHA’s proposal in the early 1970s. Two later OSHA cost estimates, in the 
late 1980s and early 1990s, did not substantially overestimate control costs, according to John 
Morrall, now a branch chief at OIRA, who was responsible for reviewing all three sets of 
estimates.

Benzene. The paper cites a process that substituted other chemicals for benzene, “and virtually 
eliminated control costs.*' Benzene is one of the most widely used organic chemicals, with over 
$2 billion in sales last year. The new process alluded to (using maleic anhydride) replaced 
benzene in only a small portion of its uses.

CFCs. The paper correctly quotes EPA’s price estimates for reducing CFC production, which 
fell from $3.55 per kg (19S8) to $2.45 per kg (1996); the latter price was for a more stringent 
standard. On the other hand, the well-publicized problem of CFC smuggling indicates that 
control costs at the margin, which is what counts, are much higher than these estimates. When 
the US ceased CFC production in January 1996, a CFC smuggling industry was ,already in place. 
CFC-12, the most common form, now has a street value of about $50/kg. By one estimate, 10 
thousand tons of CFCs are now smuggled into the US every year.

Coke ovens. The paper quotes a 1974 study that gave a range of $200 million to more than $1 
billion, and says that a later study by the Council on Wage and Price Stability (COWPS) 
estimated the actual cost of the standard at $160 million. The author of the COWPS estimate, 
John Morrall of OIRA, says that he did not make an independent estimate, but simply took the 
low end ofthe industry estimate that OSHA was using, on the grounds that industry had an 
incentive to overstate comxol costs. He also says that the authors’ range ($200 million to more 
than $1 billion) appears to be the range in the industry study he used, with $160 million rounded 
upward to $200 million. Moreover, the OSHA standard was never met.

More General Critique

The authors are correct in theif general claim that many cost estimates come from models that do 
not factor in technical innovation. But their argument is incomplete, and sometimes wrong.

First, analysts arc often mistaken about the costs of environmental controls, but not just on the 
high side; this article has clearly selected its examples to illustrate its pomt, downplaying 
examples which cut the other way. For example:

• The National Ambient Air Quality Standards (NAAQS), set by the onginal Clean Air Act 
(CAA) of 1970, were estimated to be achievable in 7 years. Twenty-seven years later, we
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still do not know how, when, or even if the original goals will ever be met. At the time 
EPA tightened the ozone NAAQs earlier this year, 75 areas did not even meet the 
standard then in place, which is looser than the original standard set a quarter century ago. 
These non-attainment areas contain 75 million people, and include most of the country’s 
major cities: Los Angeles, Houston. Dallas, St. Louis, Chicago, Pittsburgh, Cleveland, 
Boston, New York, Philadelphia, Baltimore, Washington, and Atlanta.

• The Clean Air Act Amendments of 1990 established a program for “clean-fuel vehicles" 
in California, with a target of 150,000 vehicles to be purchased annually in model years 
1996,1997, and 1998, and 300,000 vehicles (about 25% of sales) in model years 1999 
and after. The writers of this technology-forcing law seriously underestimated the cost of 
producing this vehicle. As of now, there appears to be no way to produce this car at a 
price consumers will accept, and EPA has, in effect, allowed the program to lapse.

• The authors make a false distinction between controlling pollution and the source, and 
treating soil and water after it has been contaminated. They concede that some programs, 
such as Superfund and the Clean Water Act, have been far more costly than anticipated. 
But they assert that this occurred because cleaning up existing contamination is not 
subject to the same forces of innovation as preventing pollution at the source. The 
authors offer no support for this claim.

Second, most ex-post cost estimates, including all those cited by the authors, include only direct 
compliance costs. Indirect costs, which arc borne elsewhere in the economy, are harder to 
measure, but no less real. An often-cited 1990 study by Kopp and Hazilla of Resources for the 
Future estimates that indirect costs of environmental rules are roughly equal to direct compliance 
costs. In a 1993 study of the paper, oil refining, and steel industries, Gray and Shadbegian 
estimate that for every J1 in compliance costs, total factor productivity is reduced by $3 to $4. In 
a series of papers this decade, Jorgenson and Wilcoxen calculated that environmental regulations 
have reduced the US capital stock by 4.3 percent, increased the cost of capital by 5.5 percent, and 
reduced real GDP by more than 3 percent annually, with indirect costs accounting for most of 
this burden.

Third, the authors do not support their claims about technology forcing. They quote Michael 
Porter, who has written that environmental regulations often yield “innovation offsets." But they 
try to prove their case with anecdotes. Anecdotes alone do not prove an assertion, because we 
have no guarantee that the speaker has not selected only those that support his position. 
Moreover, we have survey evidence that runs the other way. When the BEA conducted its 
surveys of environmental compliance costs, it asked about “product offsets," resulting from 
compliance with the regulation in question. In contrast to Porter’s claims, only two percent of 
respondents identified any “product offsets.”

Fifth, the same market forces that drive down compliance costs also drive down benefits. For 
example, several years ago OSHA estimated very large benefits for its new rules intended to 
control the spread of tuberculosis. But at the same rime that OSHA’s program was being put in
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place, tuberculosis rates were fallbg, as the Centers for Disease Control (CDC) increased its 
focus on tuberculosis. This slowed the spread of the disease and reduced the benefits of OSHA’s 
program. Similarly, OSHA’s recent rules on blood-borne pathogens aimed to limit transmission 
of AIDS and, especially, hepatitis-B. The recent vaccine for hepatitis-B has considerably lowered 
the value of OSHA’s rule.

More fundamentally, program costs can get wildly out of control when EPA takes a program 
with modest goals, and sweeps into it activities that were not intended to fall into its purview. 
Superfiind is an example of this driftnet approach. Superfund began life as a program to clean up 
a few big sites on the order of Love Canal, but metamorphosed into “a behemoth, towering over 
American environmental policy, gobbling vast quantities of public and private cash and 
management time.” [Francis Caimeross, environment editor of TTie Economist, in her book 
Costing the Earth]. On a smaller scale, EPA’s rule on toxicity characteristics provided a way that 
a waste stream could be designated as hazardous. The agency estimated its cost in the low 
hundreds of millions of dollars per year. These estimates failed to anticipate that EPA would 
then insist on regulating many items posing low or negligible risk, including fluorescent light 
bulbs and telephone poles; as a result, the rule has been far more expensive than anticipated in 
these initial estimates.

Prepared by Ray Squitieri
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Polluted Data: Overestimating Environmental Costs

"*nn July, Carol Browner, chief 
■ of the Environmencal Pro- 

JLcecdon Agency, issued new 
regulations reducing permissible 
levels of smog and particulate 
(line soot) pollurion. The politi- 
cjI battle leading up to the deci' 
sion u-as fierce, even within the 
administration. One staff mem­
ber on the Council of Economic 
Advisers malnCained that the reg* 
ularioGs would cost a whopping 
S60 billion—a figure quickly 
seized upon by industry opposi­
tion. The EPA's own cost esti­
mate ^r-as much more modest, 
benr'een billion and SS billion. 
In making her case for the new 
r 'ations, however, Browner 

!y disavowed even her own 
a^ .ey's cost estimates. She 
argued that Industry would find a 
way to do it cheaper.

Whom to believe? Confronted 
with, conflicting esrimates, most 
lay people either throw up their

costs through innovation. And 
innovation can be promored 
through reguladon. This history 
is worth bearing in oiind as we 
approach che most important 
environmenraJ controversy to 
date—how to deal with the cri­
sis of global warming.

TH£ ABCs OF 
OvEiifiSTlMATlON

In every case we have found 
where researchers have calculat­
ed actual regulatory custs and 
then compared them to « ante 
estimates, the estimate e.'tceeded 
the actual cost. We hav« uncov- 
ered a dozen such efforts, rang- 
ing from A (asbestos) to V (vinyl 
chloride). In all cases but one. the 
initial estimates were ar least dou­
ble the actual costs.

Asbestos. When the Occupa- 
donal Safety and Health Admin- 
istrauon fOSHA) instituted reg-

hands or choose sides idcologi- ularions covering e.xposurc to 
mlly. But hisror/ provides a basis asbestos in the early I970s, they 
ior evaluating these estimates. hired a consulting finn to esti-
.'Jor only do industry lobbyists 
«ldly ovorescimate the costs of 
propoied environmental rcgula- 
;ions. .More surprisingly, academ­
ic and coveniment economists 
tonsisrentiy do coo—and for an 
equally surprising reason. When 
farecuiting the costs of new envi- 
ronmcntal regulations, economic 
l.^aly^;s routinely ignore a prima- 
y economic lesson: .^larkets cut

mace che cost of compliance. 
Iwo later studies found that the 
original prediction for the cost of 
compliance was more chan dou­
ble che actual cost, because of 
overly static assumptions.

Benzene. In the late 1970$, 
the chemical industr/ predicted 
that controLling benzene emis­
sions would cost S350.000 per 
plant. Shortly after these predic-

T 5 A Mli A t C A ,v P R o S H fi c: T N o V c .M 8 £ ,1. a ^ c g M s £ 3 ,,,,

cions were made, however, the 
plants developed a process chat 
substituted other chemicals for 
benzene and virtually eliminated 
control costs.

Cblorofluorocarbons (CFCs), 
In 1988, redudog CFC producuon 
by 50 pcrcsinc within 10 years was 
mdmated by the EPA to cost S3 J5 
per kilogram. By 1993. the goal 
had become much more ambi- 
clous: complete elimination of 
CFG production, vdih the dead­
line moved up two years, to 1996, 
Nevertheless, the estimated cost of 
compliance fell more chan 30 p«r- 
c^.r. to S2.45 per kilogram. And 
where substinitcs for certain CFG 
had not been e.xpected to be avail- 
able for eight or nine years, indus­
try was able to identify and adopt 
substitutes in as little as two years.

CFG in automobile air con- 
ditionecs. In 1993 car manufac­
turers estimated that che price of 
a now car would increase by 
S6J0 to SI,200 due to new regu­
lations limiting the use of CFCs,
In 1997 the acmal cost was esti* 
maced to be $40 to $400 pec car.

Coke ovens. The original 
OSHA escimacc for the cost of 
complying •A-tt.h the 1976 cok=
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oven siandard was more chan 
five cirnes higher than csdmaces 
of acaial costs. OSHA's contrac- 
tor suggested that complying 
wich the standard would cost 
from S200 million to more than 
SI billion. However, a Council 
on Wage-Price Stability study 
later estimaud the actual cost of 
the standard to be S160 million.

The OSHA consultai'.t estimat­
ed that three steel firms in thdr 
sample would .■spend $93 million 
On capital equipment and 334 mil­
lion in annual operating costs to 
comply with the legulations. A 
later study by Arthur Andenen 
determined that the three firms 
actually .ipent between S5 million 
and S7 million in 1977 to comply 
with the standard, and only SI 
million to S2 million on capital 
expenditures. Ulcimacely, firms 
were able to meet the standard 
without incurring all of the capital 
costs in the first year, and actual 
compliance costs were dramatical­
ly lower than originally predicted.

In the late 1980$, coke produc­
tion again came under regulatory 
scrutiny, this time by the EPA. In 
1937, die agency estimated that 
the cost of controlling hazardous 
■air pollution from coke ovens 
would be roughly $4 billion. By 
1991 that esrimate fell to between 
$230 million and $400 million.

Canon dust. In 1976, OSHA 
proposed a maximum permissi­
ble exposure limit of 0.2 mil­
ligrams per cubic meter for cot­
ton dust, and its consultant esci> 
mated that compliance cosw 
would be approximately 5700 
million per year. The standard 
promulgated in 1973 actually 
allowed for higher exposure lev. 
els in some sectors of the textile 
industry, but the small changes In 
the standard du not fully explain

the decrease in estimated compli­
ance coses; in 1978 the estimate 
fell to S203 million per year. 
Moreover, a new study conduct­
ed in 1982. after the Reaga.n 
adminiscrarion called for a 
review of the standard, conclud­
ed th-ac compliance costs wera 
$83 million per year.

Halons. In 1989 members of 
the United Nations Envitonmcnc 

• Program’s Malons Technical 
Options Committee disagreed on 
whether direct halon replacemtnts 
could be found and whether a 
phasc-our was possible. Howevta-, 
in 1993 the comminee concluded 
that a phase-out of halons, a sub­
stance found in fire extinguishers 
that destroys the ozone layer faster 
chan chlorofluorocarboos, •would 
be both technologically and eco­
nomically feasible by 1994.

Strip mining. Prior ro the pas­
sage of the 1973 Surface Mining 
Control and Reclamation Act, 
estimates for compliance coses 
ranged from S6 to $12 per ton of 
coal Actual costs for eastern coal 
operations have been in the 
range of 30 cents to Si per ton. 
After the regulations wen; adopt­
ed. the market switched aw-ay 
from coal deposits wich high 
ccciamaclon costs. Re-jdv substi­
tutes included surface-'minable 
coal in flatter areas (with lower 
reclamation costs), and under­
ground deposits.

Vinyl cftloride. OSH.Vs vinyl 
chloride standard, set in 1974. 
provides a final example of wildly 
excessive cost pco|cc;ions. The 
agency's consultant estimated chat 
it would cost $22 million p« year 
to meet the pennissible exposure 
limit of 2 CO 5 parw per million 
(ppm) in cha vinyl chloride 
monomer sector, and SS7 cniJIion 
pet year to meet the 10 co 15 pp„,

exposure limit In the polwi^^, 
chloride sector, hi addition, th' 
consultant argued that the i 
permissible exposure limit simolv 
could not be attained. The pr^. 
dent of Firestone s plastics divi. 
sion said that a standard of i pp^’ 
"puts the vinyl plastics industry 
on a colii.sion course with e^g. 
ftomic disaster.”

In spice of these protests 
OSHA did adippt the strict pec.’ 
mIssibJe c.xposuru limit of 1 ppn^ 
A study conducted several yen, 
later by researchers from the 
Wharton School of Business <aci- 
mated that the total cost of com­
pliance for hoth seaofs had been 
abouc $20 million per year. A 
1976 coagresslonal research 
paper also indicated that the accu- 
ri cost of compliance was dramat­
ically less than the original ptedic- 
cion. The early claims chut the I 
ppm standard could not be met 
evaporated; instead, the njgulnto- 
ry action led CO about a 6 percent 
rise in polyvinyl chloride prices.

y* yhiJc costs have 
/ been consistently 

overestimated for 
emission reduction, they have 
been underestimated for environ­
mental cleanup. For example, 
when the Clean Water Act was 
enacted in 1972, the EPA e5utn.1t- 
ed chat $12.6 billion wg$ needed 
to provide secondary sewage 
treatment systems. According to 
the American Enterprise Irantute, 
actual spending for sewage treat­
ment between 1972 and 1931 
exceeded Sl60 billion.

Costs for the Supctfund pro­
gram have also mushroomed. 
When first launched, pcopU- 
e.x?ccted die mandated cleanups 
to apply CO a small handful nt' 
Love Canals. However, the pro-

A6 THU A M £ R I C A ,V r ki 0 s l» It c T
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jram has expsuided dran^atically, 
covering far more than a 

thousand sites. In addition, 
cleanup has proved far more 
costly than predicted: The aver­
age cost overrun on cleanup 
c?:pfnditures at Supeefund sires 
hos been 44 percent.

7he message from these cases 
is clear. On the one hand, treat- 
ing already polluted «/aCer, clean­
ing dirty soil, and scrubbing oUy 
rocks costs a lot of money, 
(much) more than expected. On 
the other, when it comes to 
reducing pollution emissions at 
liie source, it is almost certain to 
be (substantially) cheaper than 
we think it will be. Updating 
Poor Prichard's Attnanack, an 
ounce of prevention is clearly 
^votth a pound of cleanup-

yiiy were the csti- 
maced costs of 
reducing emissions 

at the source so inflated? The rea­
son. of course, is "technology- 
forcing." When industry is 
required to lower pollution out­
put, it usually doesn’t just slap a 
new filter on an existing process; 
it often invents new technology. 
Frequently the- new technology 
turns out to have higher produc­
tivity benefits, which help to offset 
the cost of the regi^cion. To sec 
this, it is worth looking in detail at 
two high-profile cases where mar­
kets have responded to regulation 
by cuctmg costs.

Coke Break
Robert Hahn, a wcll-l^own 

environmental economist, is cur­
rently a resident scholar at the 
American enterprise InsticuCe 
and an adjunct research fellow at 
Harvard’s Kennedy School of 
Government, and is a former

senior staff member of Bush's 
Council of Economic Advisers. 
In 1990 he and a co-author 
wrote a report for the U.S. Busi­
ness Roundtable predicting the 
impact of the proposed Clean 
Air Act amendments on employ­
ment, These amendments had 
the dual purpose of cleaning up 
both add rain and so-called "air 
toxics" from industrial plants.

The executive summary of 
Hshn's report leaves "no doubt 
that, across the Clean Air Act 
Amendments studied, there are a 
minimum of several hundred 
thousand jobs at various levels of 
severity of risk—even with the 
mote moderate CBush] Adminis­
tration proposals." Hahn’s 
absolute minimum prediction 
was 20,000 jobs directly lost, 
mostly from the closing of coke 
ovens in the steel industry. Hahn 
and his co-author viewed this as 
"truly a limiting, rock-bottom 
estimate” for several reasons. 
Important among them was that 
it considered only job losses aris­
ing from one portion of the 
bill—control of air toxics.

The amendments did pass 
later in 1990. The bill was in 
most respects more restrictive on 
air loxia than the one on which 
Hahn s study based itt minimum 
job loss estimates. The legislation 
also authorized retraining funds 
of S50 million per year for dis­
placed workers, which gives a 
nice way to track job impacts.

In the almost seven years since 
passage of the legislation, fewer 
than 7,000 workers have received 
aid because their jobs were affect­
ed by the Qean Air Act amend­
ments. And the vast majotity of 
these have been eastern, high-sul- 
fur-coal miners, who have been 
laid off due not to the air toxics

provision, but to the acid rain 
amendment. (The same Ie«;isla- 
tion has in fact led to a boom in 
the western, low-sulfur-coal 
industry.) No workers from shut­
down coke oven plant.s have 
received adjustment assistance. 
And between 1992 and 1995, 
production in the coke and 
(closely related) blast furnace 
industries acmally increased, from 
S1.74 billion to Sl-95 billion.

Hahn was consulting (or indus­
try here, so it is not surprising that 
his numbers were a bit on the 
high side. Corporate America, 
when faced with new regulations, 
has never been shy about rlniming 
chat the sky is falling. But Hahn is 
not a hired gun; he has very solid 
academic crederltiils. How could 
he have gotten it so vtTong?

It nicixs out that Hahn's over- 
eadmatlon of regulatory impaca, 
while excceme. is not unusual In 
&ct, OS we have seen in every case 
for which we have been able to 
track down data, academic and 
government economists have rou­
tinely overestimated the costs of 
reducing poUudon emissions—by 
at least 30 percent, and generally 
by more thu 100 percent.

The Acid Test

The EPA’j acid rain program 
is another dramatic case In point. 
Since 1995, electrical utilities 
have been required to hold per­
mits for each ton of sulfur diox­
ide they emit. These permits, in 
liciited supply, are distributed to 
firms each year by the govem- 
meat. The innovative feature of 
clw program is th-it the permits 
can then be bought and sold. 
Given this, permit prices roughly 
reflect per ton pollution control 
costs. This is true because a firm 
generally wouldn't buy an extra

.NliMtfF.il »5 y 0 U r. L T E D O A T A 6T
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Tmic if iht cost of dotna so expensive scrubbers {or buy
••ceded the cosr of reducing excra peemics), many more firms

..ulfur emissioru by a con. chan expected have met their sd •
When the tradable permits fur dio.'dde targets by switching 

marker 'vm bcina designed in the to low-sdfur coal, or developing 
early 1990s, crcdibic industry eati- new fuel-blending techniques, 
maces ofpermic prices (and thus i^ilroad deregulation, alongj with 
control costs) were 51,500 per economies of scale, led to an 
ton: the EPA was prediaing 5750. unexpected decline in low-sul- 
In 1997, permits were in fact sell- fur-coal prices. And with the 
ing for around $100 a piece. increased cotnpcchion from coal.

Part of the current low permit scrubber prices fell by half from 
price is due to a higher than 1990tolW5. 
expected LnitisJ supply of per- AH this is easy to see after the 
mics, bur real compliance costs fact, but would have been very 
have in fact been two to four hard to predict. Hahn got his 
times lower than the EPA 20,000 lost jobs from air toxics
e-Xpected. and four to eight times regulation following this same
u-i j , practice—ignoring innovative

market responses. While paren­
thetically noting thar “rechnolog-

below industry estimares.

The VrRTUE of MAmcers
When environmental econo­

mists figure thdr cost estimates, 
one partiedar lapse is quite star­
tling. Economists have tended to 
grossly underescimare a virtue of 
markets they readily preach eLse- 

e: flexibility. When poUu- 
regulation makes a certain 

type of production more expen­
sive. markets adjust—in fairly

ical improvements could reduce 
the direct economic impacts," 
the study explicitly Ignores the 
posubility “because of the diffi­
culties in predicting how tech­
nology will evolve." Because in 
the mid- to late 1980s, available 
control technologies far coke 
ovens seemed to be qmte expen­
sive, ?Iahn assumed that regdac-

rapid order, uncovering substi- ing air toxics wodd simply shut 
cute metliods of production, and down much of the industry, 
developing cheaper cleanup However, as we saw above, 
technoiogics. This fact, while not die EPA’s own esdmates of con’ 
completely ignored by econo- trol costs for coke ovens were 
mists, is seldom factored into plummeting even as Hahn was
theU- cost estimates. Instead ana- writing his report. By 1991, they
lysts tend to predict future costs were down by a factor of ten or
scadcally, as if firms wodd con- more from the 1987 forecasts,
tinue CO use existing practices Hahn may not have been aware 
and technologies. of the EPA's work; instead he

So. for example, the much cites an industry source to justify
lower than txpected costs for the 
acid rain program can be 
explained in retrospect by the 
increased fie.'tibility that firms 
were given to achieve their man­
dated reductions in sulfur diox- 
.dc emissions. Bather than in.ttall

his claim that "there is wide­
spread agreement that coke 
ovens will be required to dose 
down, with an estimated loss of 
15.000 jobs."

A secondary rcsson for rhe 
Qverrjtimatcs is that in implancn-

cation. legislation is never as dra- 
conian as it appears on paper. In 
pratJtice, timetables get stretched 
out. complice dates gee extend- 
ed, and walvecs are granted. Even­
tually rfie regulations begin to 
bite, but industry is usually given a 
fair amount of time to adjust. 
Most cost estimates assume high 
degrees of near-tetin compliance.

"■"peering into the frirure is 
■ -^hard work. It is, in fact, 

dose to impossible for 
ecoaomisa to predict the specifics 
of how technology will evolve. 
This is especially true since much 
of the information about potential 
innovations coosiscs of dosely 
hdd trade secrets, which Industry 
has little incentive to reveal. But 
basing cost predictions on scenar­
ios chat assume no technical evo- 
luuon is guaranteed to produce 
^oss overestimates. Innovadon is 
indeed something ar which mar­
kets arc v-.ry good. When given a 
narrowly defined task—to pro­
duce con-..Tiodity jf emitting lew of 
^Uucan; y—shon-cerm substitu­
tions and long-term shifts in tech­
nology guarantee large cost reduc­
tions o\-er current practice.

iNfLATr.NG Costs, 
Ignori.njc Benefits

In the lace 1980s, when the 
intemadocal phase-out of oxone- 
deicroymg CFG got underway, a 
company called Nortel began 
looking for substitutes. The com- 
pany, whidi had used the chemi­
cals as a dcanifig agent, invested 
51 millio.n to purchase and 
employ new hardware. Once the 
redesigned system was in place, 
however. .Nortel found chat it 
actually saved S4 million in 
chemical ••vasce-disposal costs 
and CFC purchases.
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' The CFC regulatory comply
'costs for Nortel dearly «rcrc

4 million. .But hou.* do we figure 
the S4 million savings." £coao-

ll«havelongrecogniicJrbara
■?Sur spent on cnvitontnental

iXt the cost is in feet mudi high.
I' , because environmental spend* 

-diverts- capital investment 
f torn ttjore productive uses.
^ Xn recent years, by contrast. 
t.Michael Porter of the Harvard 
y^Business School has been pomnng
.^10 examples Ukc Nortel to argue 
l- diac environmaical regulations, by 
i' forcing firms to rethink their pro- 
?• duction processes, can often lead 

to lower production costs and
lend a competitive advent^

More generally, much of the
ceporced costs of environ mental 

■> regulation occurs when firms
■ invest In new capital equipment,
■ thoroughly redesigned to be 

both dcaner and more produc­
tive. Many of these investments 
would have happened sooner of 
later anyway. So a primary effect 
of regulation, is to speed up the 
investment process. This is costly 
CO firms, since they must scrap 
old machinery that is nor neces­
sarily worn out. When this hap­
pens, however, much of mea­
sured compliance cost is in fact 
just early capital invesements 
This in turn implies thar the 
compliance figures are much 
higher than the real costs.

Researchers at R«ource.i for 
the Future rccaatly conducted a 
study asking how much 51 spent 
on environmental protection real­
ly costs an industry. For some 
industries, specifically steel, the 
answer was little mure chan SL. 
due to the diversion effect. For 
others, notably plastics, the indus­

try actually saved money as pro­
ductivity was boosted. On aver­
age, the study conduded, 51 spent
on environmental pollution con* 
Kol reflected a real e,\pensc of 13 
cents. In general then, wen when 
cost estimates are ’correct.' this 
new research suggests that the 
reported values often overstate the 
true costs CO the firm, on average 
byafectorof seven.

The Road to Kyoto

The debate over compliance 
costs is now heacmg up for the 
mother of all pollution issues— 
global warming. International 
negodacocs arc at work on what 
are supposed to be binding car­
bon emission reduction rcquirc- 
mencs, to be announced in Kyoto 
in December. The European 
Union is pushing for a 15 per­
cent cut below 1990 levels co be 
achieved by 2010; rhe members 
of the Alliance of Small Island 
Stares^—whose very c.-tistence is 
at stake due to anddpaced flood­
ing_^want a 20 percent cutback
by 2005.

The United States, by far the 
world’s biggest greenhouse poI- 
luter. Ls dragging its heels. Presi­
dent Clincoo. when pressed to 
commit the U.S. to specifics, has 
promised only to convene a con­
ference b the foil to try to achieve 
a consensus among American 
industry, labor, and other groups 
on the need for action. And Qin- 
ton will dearly face a cough sal« 
job for radficadon b the Republi­
can-controlled Senate.

Academic economists have 
lined up behind a strong U.S. 
leadership role b Kyoto. Green­
house “moderates" like Yale’s 
William Noedhaus and Harvard’s 
Dale Jorgenson headed up a list of 
more chan 2.000 economists who

signed a letter arguing chat a first 
round of carbon emission reduc­
tions could be acliicveJ at relative­
ly low cost. And in late July, to die 
dismay of U.S. industry, the Clin­
ton economic team published its 
official cos: estimates, confirmbg 
this general view.

There is a minority opinion'''^ 
among economists that redudag |
greenhouse gas emissions will be /
very,'very cheap, and b the long j 
run, even profitable;. The reasons? 
Already exisung energy efficiency 
technologies can help the United 
States break its addiction to 
cheap oil without too much pab. 
And within a decade or two. 
renewable fuel sources—coupled 
with effidendy redesigned tech­
nologies—will be cheaper than oil 
or coal are today. In tbjj vitw, the 
sooner we redirect the market 
into a serious search for alterna- 
uves to fossil fuels, the richer we 
will be b the future. __

There are. however, likely to 
be transitional costs, both for 
workers, particularly in fossil fuel 
mduscrics, and for Third ’’iC'orld 
countries. In the past, govern­
ment has not done a very- good 
job b equitably sharmg the bur­
dens of such transitions. This is 
r»o reason to reject a global 
warming accord, but it is a 
strong reason to be alert to the 
allocation of costs and benefits.

Lt the global warmbg debate, 
as when past envitonraental rqju- 
ladons have been proposed, there 
are the three compliance cost sce­
narios: apocalyptic (industry), 
doable but costly (academic and 
government), and profitable (a 
few visionaries). Our guess, based 
on the record of previous acade­
mic and government cost fore­
casts. is somewhere between 
doable and pcoScable-3
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EPI Review of DRJ study of the Economic and Employment Impact of Climate Change Policies

On September 17, EPI released the results of its review of a study conducted by DRI on the 
economic and employment effects of climate change policy on the US economy. The results 
present a doom and gloom scenario largely because the model used by DRI is not appropriate for 
long term forecasting and because many of the assumptions tend to exacerbate the negative 
impacts.

WEFA has announced a study estimating the impacts of climate change polices. The only copy 
of their report that we have for review is methodologically bankrupt. However, the estimated 
permit price is similar to the EPI-DRI price and many of the results are of a similar magnitude. 
This attachment will focus on the EPI-DRI report because there is a detailed explanation of their 
methodology.

The model used in the DRI/McGraw-Hill study is a short-run forecasting model with an fixed 
coefficient, input-output-based structure. The shortcomings of this model for forecasting the 
impact of potential climate change policies are:

• Long-term climate polices arc likely to alter significantly the structure of the economy 
and encourage fuel switching and capital-energy substitution. The model used by EPI- 
DRI fails to capture any of these changes because it relies on fixed, historical estimates 
and cannot adequately predict future production, investment, and labor 
supply/consumption decisions.

• This type of model tends to distort the adjustment behavior of the economy. As a result, 
errors due to the rigidity of the model arc magnified as the time horizon of the forecast is 
lengthened. In other words, the forecasts for 2020 are less reliable than those for 2010, 
and the model is really only built to be able to produce reliable forecasts for two or three 
years in the future, in the present case the year 2000.

• “[The DRI model] is highly inappropriate [for long-term predictions] and has 
some important limitations that are well-known to the community of economic 
forecasters. For example, the DRI long-term predictions are extremely sensitive 
to assumptions about energy prices.” Jorgenson and Nordhaus from a memo to 
the I AT, April 24,1997.

• The DRI model used fixed proportions of inputs to outputs which fails to capture 
any energy conservation of carbon emissions reductions. Therefore, “it is clearly 
unrealistic for periods of a decade or more." Jorgenson and Nordhaus.

As noted above, this type of model is very sensitive to changes in the assumptions such as energy 
prices. In many cases, the EPI-DRI modelers choose assumptions that would exacerbate any 
negative economic and employment effects resulting from climate change policies. For example, 
the EPI-DRI review:
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Assumes that the permit prices will be between $180 - $190 per mmtC (1995 dollars) in 
2010. This permit price is approximately twice as high as found by the Interagency 
Analytic Team on the Economic Effects of Global Climate Change Policies (lAT) which 
estimated permit prices between $80 - $100 for the same scenario. As a result, energy 
price increases are much greater in the EPI-DRI review. These higher prices are a result 
of two modeling decisions:

• The EPI-DRI model assumes slightly lower baseline improvements in energy 
efficiency (1% versus 1.25%). This also has an effect on baseline carbon 
emissions growth.

• The EPI-DRJ model assumes smaller price and substitution elasticities than used 
by the lAT; again, this is a result of the limitations of the model which does not 
handle substitution and fuel switching well.

Overstates the amount of carbon emission in 2010 and 2020. Baseline carbon emissions 
estimates are greater for 2010 and 2020 in the EPI-DRI scenario than in either the Energy 
Department’s AE097 baseline or the lAT report.

. For example, in 2010 the EPI-DRI report baseline case predicts 1,746 million 
metric tons (nunt). The Energy Depeortment predicts 1,722 ramt, and DRJ in the 
I AT report predicts 1,693 mmt in the reference case.

• In 2020, EPI-DRI predicts 1,894 mmt while DRJ predicts only 1,805 in the lAT.

Ignores international emissions trading and the role of JI or worldwide trading, which 
other models predict can lower permit prices by 50% of more.

Exaggerates impact of climate change policies on international trade and the trade deficit, 
multiplying the unemployment figures.

• The EPI-DRI model predicts substantial increases in the trade deficit from our 
climate change policy. This largely reflects poor modelling of the trade sector in 
the DRl model, which is not built to handle international trade. In fact, other 
models (such as the SGM model) which more appropriately reflect international 
trading suggest only minimal impacts on the trade deficit.

. Two-thirds of all carbon emissions arc from “non-tradable”sectors: 
residential and transportation.

• On average, energy costs account for only about 2% of input costs for the 
industrial sector. In other words, 98% of production costs are non-energy 
related.

• A recent CEA analysis states that the bottom line is that the evidence is
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against the view that the exclusion of LDCs would have a substantial 
adverse effect on the overall US trade position.

• These increases in the trade deficit contribute substantially to the high 
unemployment numbers, since the DRI model simply multiplies the deficit to get 
trade-related unemployment.

In 1992, EPI conducted a similar review of potential economic and employment estimates
of the proposed NAFTA treaty. EPI stated that the available models were flawed and job
losses would result from a NAFTA.

• EPI highlighted the results of al991 Economic Strategies Institute study found 
that, as a result of increased Mexican imports to the US, there would be a net Job 
loss of 900,000 by 1999.

• EPI continues to assert that NAFTA has cost the US jobs. In two recent issue 
briefs, EPI states that NAFTA has resulted in a net loss of 394,835 jobs in the US 
in its first three years.

• In fact, after taking in account storing US economic performance, Mexico’s 
balance-of-paymcnts crisis and 1995 recession, and US implementation of MFN 
tariff cuts mandated by the Uruguay Round, several studies, including ones from 
DRJ and the Federal Resereve Bank of Dallas, generally conclude that NAFTA in 
isolation has had a modest positive effect on the US economy. The Adminitration 
has recently announced an increase of 311,000 jobs supported by exports to 
Canada (189,000) and Mexico (122,000) since 1993.
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MEMORANDUM

DATE: October 15, 1997

RE: An assessment of the economic effects and emissions reductions under 
1990 in 2015 and 2020, with and without a safety valve

An analysis of a proposal to stabilize emissions at the 1990 level in either 2015 or 2020 with a 
low price safety valve indicates that the price schedule under consideration is incompatible with 
these targets and timetables. According to SGM, employing safety valve prices between $10 and 
$30 results in minor economic effects (measured in terms of lost GDP relative to business as 
usual). However, these permit price ceilings also result in carbon emissions reductions that are 
roughly a quarter of what is necessary to achieve the specified targets and timetables. Even a 
safety valve price of $50/ton gets less than half of the necessary reductions to meet either goal. 
Further, the safety valve price needs to increase with time to maintain percentage cuts relative to 
the business as usual. A flat safety valve price for the time beyond the target year merely delays 
increases in emissions relative to business as usual - it does not eliminate emissions growth.

Proposal

Target and
Timetable

Domestic Implementation Safety Valve (ramp up between 
start and target years)

1990 by 2015 or
1990 by 2020

tradeable carbon permit 
system starting in 2005

Prices - 2005: $ 10/ton
2015 or 2020: $30/ton 

or $5 0/ton

Assessment

To assess the effects of these targets and timetables on the economy and on carbon emissions, we 
had the following scenarios modeled with SGM.
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Scenario T&T Domestic Implementation Safety Valve

2015, no SV 1990 by 2015 2005: permit system none
2015, SV(30) 1990 by 2015 2005: permit system 2005:$10; 2015:$30; 

>2015: $30

2015, SV(>30) 1990 by 2015 2005: permit system 2005: $10; 2015: $30; 
>2015: I$2/year

2015,SV(50) 1990 by 2015 2005: permit system 2005:$10;2015:$50; 
>2015:$50

2015, SV(>50) 1990 by 2015 2005: permit system 2005: $10; 2015: $50; 
>2015: T$4/year

2020, no SV 1990 by 2020 2005: permit system none
2020, SV(30) 1990 by 2020 2005: permit system 2005: $10; 2020:$30; 

>2020:$30

2020, SV(>30) 1990 by 2020 2005: permit system 2005:$10; 2020:$30; 
>2020: I $ 1.3/year

2020, SV(50) 1990 by 2020 2005: permit system 2005: $10; 2020: $50; 
>2020: $50

2020, SV(>50) 1990 by 2020 2005: permit system 2005:$10;2020:$50; 
>2020: I $2.6/year

Results

The following chart indicates that safety valve prices set at low levels (e.g., $10-$50) result in 
carbon emissions reductions of much smaller magnitudes than would be expected under the same 
targets and timetables without safety valves. The safety valve scenarios do result in much 
smaller losses in GDP, but the trade-off is clear: substantially fewer emissions reductions are the 
cost of less economic pain.
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Scenarios Emissions' Permit Price GDP Loss^

2010 2015 2020 2010 2015 2020 2010 2015 2020

2015, 
no SV

1416
(-18%)

1350
(-25%)

1350
(-28%)

$83 $145 $172 $16
billion

$29
billion

$34
billion

2015,
SV(30)

1639
(-5%)

1687
(-7%)

1756
(-6%)

$20 $31 $31 $3
billion

$3
billion

$2
billion

2015,
SV(>30)

1639
(-5%)

1687
(-7%)

1717
(-8%)

$20 $31 $40 $3
billion

$3
billion

$4
billion

2015,
SV(50)

1594
(-8%)

1610
(-11%)

1675
(-10%)

$31 $50 $50 $5
billion

$7
billion

$6
billion

2015,
SV(>50)

1594
(-8%)

1610
(-11%)

1604
(-14%)

$31 $50 $70 $5
billion

$7
billion

$10
billion

2020, 
no SV

1450
(-16%)

1400
(-23%)

1350
(-28%)

$71 $122 $173 $13
billion

$23
billion

$34
billion

2020,
SV(30)

1657
(-4%)

1722
(-5%)

1757
(-6%)

$17 $23 $31 $2
billion

$1
billion

$1
billion

2020,
SV(>30)

1657
(-4%)

1722
(-5%)

1757
(-6%)

$17 $23 $31 $2
billion

$1
billion

$1
billion

2020,
SV(50)

1627
(-6%)

1660
(-8%)

1677
(-10%)

$23 $37 $50 $3
billion

$4
billion

$6
billion

2020,
SV(>50)

1627
(-6%)

1660
(-8%)

1677
(-10%)

$23 $37 $50 $3
billion

$4
billion

$6
billion

model: SGM

Scenario Emissions GDP

2010 2015 2020 2010 2015 2020

BAU 1729 1808 1871 $9,185 trillion $9,880 trillion $10,591 trillion
model: SGM

' The percent changes are relative to business as usual in that year.

^ The GDP losses are calculated relative to business as usual GDP in that year.



Preliminary Draft

MEMORANDUM 

DATE: October 9, 1997

RE: An assessment of the economic effects and emissions reductions under 
1990 in 2015 and 2020, with and without a safety valve

An analysis of a proposal to stabilize emissions at the 1990 level in either 2015 or 2020 with a 
low price safety valve indicates that the price schedule under consideration is incompatible with 
these targets and timetables. According to SGM, employing safety valve prices between $10 and 
$30 results in minor economic effects (measured in terms of lost GDP relative to business as 
usual). However, these permit price ceilings also result in carbon emissions reductions that are 
roughly a quarter of what is necessary to achieve the specified targets and timetables.

Proposal

Target and
Timetable

Domestic Implementation Safety Valve (ramp up between 
start and target years)

1990 by 2015 or
1990 by 2020

tradeable carbon permit 
system starting in 2005

Prices -- 2005: $ 10/ton
2015 or 2020: $30/ton

Assessment

To assess the effects of these targets and timetables on the economy and on carbon emissions, we 
had the following scenarios modeled with SGM.

Scenario T&T Domestic Implementation Safety Valve

2015, no SV 1990 by 2015 2005: permit system none
2015, SV(30) 1990 by 2015 2005: permit system 2005:$10;2015: $30; 

>2015: $30

2015, SV(>30) 1990 by 2015 2005: permit system 2005:$10;2015:$30; 
>2015: t$2/year

2020, no SV 1990 by 2020 2005: permit system none

2020, SV(30) 1990 by 2020 2005: permit system 2005:$10;2020:$30; 
>2020:$30

2020, SV(>30) 1990 by 2020 2005: permit system 2005: $10;2020:$30; 
>2020: t$ 1.3/year
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Results

The following chart indicates that safety valve prices set at low levels (e.g., $10-$30) results in 
carbon emissions reductions of much smaller magnitudes than would be expected under the same 
targets and timetables without safety valves. The safety valve scenarios do result in much 
smaller losses in GDP, but the trade-off is clear: substantially fewer emissions reductions are the 
cost of less economic pain.

Scenario 2015
Emissions'

2020
Emissions'

2015
Permit
Price

2020
Permit
Price

2015 GDP 
Loss^

2020 GDP 
Loss^

2015, no SV 1350
(-25%)

1350
(-28%)

$145 $172 $29 billion $34 billion

2015, SV(30) 1687
(-7%)

1756
(-6%)

$31 $31 $3 billion $2 billion

2015, SV(>30) 1687
(-7%)

1717
(-8%)

$31 $40 $3 billion $4 billion

2020, no SV 1400
(-23%)

1350
(-28%)

$122 $173 $23 billion $34 billion

2020, SV(30) 1722
(-5%)

1757
(-6%)

$23 $31 $1 billion $1 billion

2020, SV(>30) 1722
(-5%)

1757
(-6%)

$23 $31 $1 billion $1 billion

Scenario 2015 Emissions 2020 Emissions 2015 GDP 2020 GDP

BAG 1808 1871 $9,880 trillion $10,591 trillion

' The percent changes are relative to business as usual in that year.

^ The GDP losses are calculated relative to business as usual GDP in that year.
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Results

The following chart indicates that safety valve prices set at low levels (e.g., $10-$30) result in 
carbon emissions reductions of much smaller magnitudes than would be expected under the same 
targets and timetables without safety valves. The safety valve scenarios do result in much 
smaller losses in GDP, but the trade-off is clear: substantially fewer emissions reductions are the 
cost of less economic pain.

Scenarios Emissions* Permit Price GDP Loss^

2010 2015 2020 2010 2015 2020 2010 2015 2020

2015, 
no SV

1416
(-18%)

1350
(-25%)

1350
(-28%)

$83 $145 $172 $16
billion

$29
billion

$34
billion

2015,
SV(30)

1639
(-5%)

1687
(-7%)

1756
(-6%)

$20 $31 $31 $3
billion

$3
billion

$2
billion

2015,
SV(>30)

1639
(-5%)

1687
(-7%)

1717
(-8%)

$20 $31 $40 $3
billion

$3
billion

$4
billion

2020, 
no SV

1450
(-16%)

1400
(-23%)

1350
(-28%)

$71 $122 $173 $13
billion

$23
billion

$34
billion

2020,
SV(30)

1657
(-4%)

1722
(-5%)

1757
(-6%)

$17 $23 $31 $2
billion

$1
billion

$1
billion

2020,
SV(>30)

1657
(-4%)

1722
(-5%)

1757
(-6%)

$17 $23 $31 $2
billion

$1
billion

$1
billion

model: SGM

Scenario Emissions GDP

2010 2015 2020 2010 2015 2020

BAU 1729 1808 1871 $9,185 trillion $9,880 trillion $10,591 trillion
model: SGM

The percent changes are relative to business as usual in that year.

The GDP losses are calculated relative to business as usual GDP in that year.



Emissions Paths for 1990 in 2015 Case, with and without Safety Valve

Carbon Emissions (MMTCE)

2,400

2,200

2,000

1,800

1,400

1990 Emissions

1,200

1,000

No SV

SV($30)

SV(>$30)

1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Model: SGM



MEMORANDUM

To: Janet Yellen
From; Joe Aldy and Randy Lutter
Date: 10/8/97
Subject: Sensitivity of permit prices to alternative economic assumptions

How sensitive are estimated carbon permit prices to alternative assumptions about GDP growth, 
autonomous energy efficiency improvement, and the opportunities for substitution across 
technologies and fuels? A preliminary assessment of the effects of varying these assumptions 
indicates that permit prices are unlikely to fall significantly. Since fuel switching is sensitive to 
elasticities embedded in models, we conducted our analysis with energy and carbon outputs from 
the Markal Macro and SGM models.

We find that for the permit price to be $30/ton in the SGM model, AEEI would have to equal 
GDP growth. (This implies zero growth in energy use over the decade.) For the permit price to 
be $30 in the Markal Macro model, AEEI would have to exceed GDP growth, implying that 
energy use would have to fall over this period. The only recent decade when energy consumption 
did not grow was from 1972 to 1982.

Methodology

We assume that the price of carbon varies linearly with the emissions reduction required under a 
1990 in 2010 stabilization case relative to a no policy baseline.

C
P = P —

where P^ is the forecast price under stabilization under our approach, P„, is the model output 
forecast price under stabilization, is the change in carbon emissions required to achieve 1990 
level in 2010 from a business as usual level (specified below), and is the reduction in carbon 
relative to the models’ estimated business as usual.

Emissions reductions can be written as

C. =

the product of a fuel switching factor, which is defined as the change in carbon under a 
stabilization policy divided by the change in energy under this policy (both relative to a business 
as usual projection for 2010) from a model, multiplied by the percentage change in energy 
consumption. (Note that since the fuel switching parameter is driven by the price of carbon, we



cannot vary it exogenously.) The change in total energy use between the stabilization case and 
business as usual in 2010 is determined by GDP growth and autonomous energy efficiency 
improvement inputs.

As a starting point, we use the results from SGM and Markal Macro with the lAT assumptions 
(AEEI = 1.25%, GDP growth of 2.06% and 1.91%) and permit prices of $81/ton and $ 145/ton in 
2010. We use these to calibrate our spreadsheet. Note that our calibrations result in price 
estimates that differ from the model results by 5.8% and 2.6% - this likely is a function of using 
rounded averages for GDP and AEEI.‘ SGM generates a fuel switching factor of 1.5, while 
Markal Macro assumes more fuel switching, so its factor is 1.64. We then calculated a set of 
permit prices by varying GDP and AEEI over the 1995-2010 period. We varied annual GDP 
growth by about 1.3% and 3% and AEEI by 0.7% and 1.75%. Note that the most recent GDP 
growth rate projection is about 2.4%, and a survey of energy economists indicates that AEEI 
likely falls between 0.5% and 0.7% (EIA employs a 0.9% energy efficiency improvement).

Results

The assessment of the permit prices with varying input assumptions indicates that permit prices 
can vary significantly with the inputs. However, given that the LAT employed very optimistic 
AEEI (1.25%) and moderate economic growth (~2%), the variations of inputs imply that permit 
prices could easily be above the LAT forecast results. For example, assuming an AEEI of 0.9% 
(consistent with the Energy Information Administration) and the present projected GDP growth 
rate of 2.4%, the computed permit price with the SGM derived measure would be about $130/ton 
while the Markal Macro derived measure would be about $250/ton. The chart on the next page 
presents the estimated permit prices given the ranges of GDP growth and AEEI considered.

Low permit prices would require very slow growth and very optimistic AEEI. For example, 
assume that over the next 13 years, the economy experiences 8 years of zero growth (e.g., a 
prolonged recession) and five years of moderate growth (e.g., 2% per year). During this period, 
assume that autonomous energy efficiency improvements occur at an annual rate of 0.9%. Under 
this scenario, 2010 energy consumption would be roughly equal to 1995 energy consumption.
The price of a carbon permit in 2010 would still be about $30/ton with the SGM derived 
measure, and nearly $60/ton with the Markal Macro measure.

Our sensitivity analysis indicates that prices can vary, but are more likely to vary upward relative 
to the lAT results. Note however that we only varied GDP growth and AEEI. The nature of the 
supply curve for emissions reductions also can affect the permit price. Modifying other 
assumptions may generate different results.

‘ As a check on our proporlionality assumption, wc did a second calibration of SGM using an AEEI of 
1.0%, GDP growth of 2.0%, a fuel switching factor of 1.39, and a permit price of $108. This results in a predicted 
price of $121, or 12% from the actual model result. Our assumption docs not appear to be far off, but with higher 
emissions reductions, our approach generates permit prices slightly larger than the model estimates. With smaller 
emissions reductions, the error appears to be small. Note the attached chart that illustrates the marginal abatement 
cost curve for emissions reductions in 2010.



Derived from: GDP Growth Rate AEEI Permit Price ($/ton)

SGM* 2.06% 1.25% $86

SGM, Best Estimate 2.4% ‘ 0.9% ‘ $128

SGM 1.25%" 0.7% $69

SGM 1.25%" 0.9% $55

SGM 1.25%" 1.25% $31"

SGM 1.25%" 1.75% $0"

Markal Macro* 1.91% 1.25% $149

Markal Macro, Best Estimate 2.4% ‘ 0.9%' $250

Markal Macro 1.25%" 0.7% $135

Markal Macro 1.25%" 0.9% $108

Markal Macro 1.25%" 1.25% $60"

Markal Macro 1.25%" 1.45% $31"

Markal Macro 1.25%" 1.75% $0"
* Calibration estimates: SGM model result is $81/ton, Markal Macro model result is $145/ton.

1: The 2.4% GDP growth rate corresponds to the Administration’s most recent projection of 
GDP growth. The 0.9% AEEI corresponds to the Energy Information Administration’s 
projection of AEEI over the next 20 years.

2: A growth rate average of 1.25% between now and 2010 would imply that during six of the 
next thirteen years, the nation would experience a GDP growth rate of zero (e.g., a prolonged 
recession) and annual GDP growth would average, during the remaining seven years, about 2%.

3: These estimates of permit prices assume that energy use remains flat or falls between now and 
2010. An energy trend of this nature, over a period as long as a decade, has only occurred during 
the 1970s and early 1980s as a result of the OPEC oil shocks.



Carbon Emissions Reductions Marginal Abatement Cost Curve, 2010

Carbon Price ($/ton)

Emissions reductions required 

for stabilization at 1990 level

100 200 300 400
Emissions Reductions (MMTCE)

500 600

Model: SGM
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MEMORANDUM 

DATE: 10/7/97

RE: Safety Valves, Carbon Prices, and Emissions

A “safety valve” implemented with tradeable permits would result in a hybrid permit-tax system. 
The safety valve would serve as a ceiling on the price of a carbon permit. While this provides 
increased certainty to those who must acquire permits to operate their firms, it also could result in 
domestic emissions in excess of a specified target, depending on the price of the safety valve. 
Based on an analysis of available modeling results, safety valves set at low prices (e.g., $10-$30) 
could result in emissions well above a 1990 target in 2010 and subsequent years. For example, a 
safety valve set at $25/ton could result in emissions 12% - 20% above 1990 levels in 2010.

Economic Analysis

For this overview of safety valves, we considered economic outputs from the SGM model 
(Edmonds) and the DOE 5 Labs Study. The SGM model suggests that permit prices would need 
to be about $110/ton to achieve the 1990 emissions level in 2010.' This permit price is 
consistent with the range of estimates from other economic models, and actually lies near the low 
end of the carbon price estimates from these models. Safety valve prices set higher than this 
would not be triggered, under this model’s assumptions. However, prices set less than $110/ton 
could be reached as industry trades carbon permits under a climate policy. Safety valve prices set 
lower than the unconstrained permit price for meeting 1990 in 2010 would result in purchases of 
additional permits. The magnitude of these additional purchases depends on the safety valve 
price. The chart below and the attached figure illustrate the emissions associated with a range of 
safety valve prices.

Carbon Price Emissions in 2010 Percent above 1990

$10 1690 25%

$30 1600 19%

$50 1520 13%

$75 1440 7%

$100 1370 2%
Model: SGM

This price is higher than the SGM result in the I AT report because of a 1 % AEEI assumption.
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The DOE 5 Labs Study, although much less transparent than the model outputs of SGM, 
provides estimates of the effects of two permit prices: $25/ton and $50/ton. At $25/ton, the study 
estimates that emissions would be about 1500 MMTCE in 2010, or 12% above 1990 levels. 
Under the assumptions of unspecified government programs and a $50/ton permit system, U.S. 
emissions could return to the 1990 level in 2010. Given many of the methodological 
assumptions in the study that do not conform with actual consumer and firm behavior and the 
unspecified government policies, this $50/ton could be considered the lower bound of the range 
of permit prices to achieve 1990 levels.

Regardless of study, safety valve prices less than $50/ton would likely result in emissions in 
excess of 1990 levels in 2010. Note also that most models indicate that to maintain emissions at 
the 1990 level beyond 2010 requires even higher carbon prices. This implies that the safety valve 
approach may need to have prices rise over time.



Safety Valves: Prices and Emissions of Carbon, 2010 - 2020

Emissions (MMTCE)

2,000 -------------------

1,800

1,600

1,400

1990 Emissions

1,200

1,000
100 150

Price of Carbon ($/ton)
200 250 300

Model: SGM
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Proposal on QELROs 

by the Government of Japan 

September 29, 1997

1. As the president-designate of the COPS, the Government of Ji.ian 

proposes 5% as a base reduction rate for deciding a reduction target tor :ich 

country on the premise that the following conditions jSrom (1) to (3) are 

accepted. The base year of this reduction is 1990. The target period for the 
reduction is five years'from 2008 to 2012 (the first budget period).

(1) Green house gasses covered by this proposal include carbon dioxide, 
methane and nitrous oxide.

(2) As the quantified target includes a portion prescribed by fui:;jre 

technological development and changes of energy situation and mdustdal 
structure, etc. which are uncertain factors not foreseen at present, 
compliance clauses in regard to this portion should have ceriain 

flexibility. Formulation of this flexibility has to be stipulated in a 
protocol or another legal instrument. In any case, the emissions of .my 

country shall not exceed its emissions in 1990.
(3) The target for an individual country is differentiated by emission per GJ )P,

emission per capita and population growth:
Countries with the following conditions may apply any one of die 

following Alternative Reduction Rates:
(a) For a country of which emissions per GDP in 1990 (A) are loss 

than the emission per GDP of all Annex I countries in 1990 (D);
Alternative Reduction Rate (%) - 5% x (A/B)

(b) For a country of which emissions per capita in 1990 (C) are less 
than the emission per capita of all Annex I countries in 1990 (D r

Alternative Reduction Rate (%)= 5% X (C/D)
; (c) For a country of which population growth from 1990 to !''9S 

exceeds the population growth of all Annex I countries for the s-me 
period, the higher growth of population should be considered in 

decidingr’the t^get of the country. Concrete formulation <jf 'his 

alternative reduction rate is to be developed.
2. Banking, borrowing, emissions trading and joint impiemend'rion 

should be adopted under certain conditions.—
3. Emissions for the second budget period shall not exceed those loi me 

first budget period. More sophisticated method of differentiation shouin be 

applied for the second budget period.
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Change for C02 emissions in Germany

Total: -10% 
(relative to 1990)

! f. W.: +3. 2%(relative to 1990) I

tralativa to 1990)

u .______ _ 1970 1975 1980 1985 1987 19901 1991 1992 1993
. w. 741 728 792 - 723 718 709 74 S 734 73i

U+. b.,. Z3I 301 3I8<r 345 350| 303 220 1921I 179
■rotal 1032 102911 nosi loss lOSSI1 10121 965 9261 911
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ClO'i 1

Forcast of Future Graanhousa Gas Emissions Level.s of Developed Countries

1995 CD? Forecast of C02 QERLOs GHG ami ssions
Emissions emissions in oroDOsa1

<Rate of incr'ea 
se relative to 
1990>

2U1U according

<ratio of Japan* s 
2.6t as 1>

■ to N.C
<Rate of inoraa 
se relative to
iggo>

Australia (+5) + 2 0 ~+6 Not proposed 2, 5 5
U. S. (+3) + 2 3 Nat proposed 2. 3 4
New Zealand + 7 + 4 3 Not proposed 2. 3 5
Canada + 8 + 18. Not proposed 2. 0 8
Iceland + 6 Not yielded Not proposed 1 . 1 3
Nonray + 7 + 3 3 Not proposed 1 . 2 0
Switzerland A Z A3 Not proposed 0. 8 2
Luxembourg Not yielded Not yielded ( A3 0 ) 3 H 2 8
Germany A1 2 A 1 .6 { A2 5 ) 1 . 5 7
Denmark '(+2 1) Not yielded ( A2 5 ) 1 . 2 9
Austria Not yielded Not yielded ( A2 5 ) 0. 9 8
Netherlands + 9 A2 (AID) 1 . 4 3
Belgium (+6) Not yielded ( A1 0 ) 1 . 4 2
U. k. ,,(A5) + 3 ( A1 0 ) 1 . 2 8
Italy + a Not yielded C A7 ) 1 . 0 0
Finland + 4 +4-+31 ( 0 .) 1 . 3 4
France + 2 Not yielded ( 0 ) 9 1
Sweden + 5 + 1 2 ( +S ) 0. .7 9
1 re I end + 1 0 + 33 (+15) 1, 6 8
Spain i Not yielded Not yielded (+17) 0. 8 0
Greece Not yielded Not yielded (+3 0 )^ ^__0 . 9 5
Portugal (+ 1 0) Not yielded (+40 ) “’ 0 . -5 3
EU Not yielded ( A 1 5 ) 1. 1 6
Japan + 8. 3 Not yielded Not proposed 1, 0 0

[Nota]EU's position In the negotiations is 
nation are based on tha premise that
-isr.

that the 2010 targets for each EU 
each non-EU rration's target Is
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The Economics of Reducing Emissions

It will not be possible to stabilize - let alone reduce - carbon emissions in the United States
without substantial and continuous increases in the price of carbon Juels.

The Facts

• Carbon efficiency; Rising by 0.9 percent pel year

• GDP grovk'th: 2.4 percent per year

• Carbon Emissions; Rising by the difference - 1.5 percent per year, or 16 percent over a 
decade

• Reducing emissions by 1 percent requires a S4-S8 per ton increase in the price of carbi 'n

The Implications

• Holding emissions steady for a decade would require the price of carbon to rise by 
$64-$ 128 per ton

• Reducing emissions to their 1990 level from their year 2000 level would require price 
increases of an additional $60-$ 120 per ton.

• So achieving 1990 levels of emissions by 2010 requires a carbon price of $120-$24S 
per ton

• These costs rise substantially as we move beyond 2010, since we must continue to hold 
emissions constant at 1990 levels.

Some Relevant Comparisons

• The 1993 BTU tax was the equivalent of only a $20-per-ton carbon tax, so that tlris would 
amount to at least 6 BTU taxes.

• Even a $50-per-ton carbon tax would reduce the standard of living of the average famil> 
by about $550; this is rougltly equivalent to more than one week’s take-home pay. An 
increase in the price of carbon would also be highly regressive in its impact.

• Each $ 1 per ton increase in the price of carbon raises $ 1 billion in revenues, so that 
achieving 1990 levels by 2010 implies a tax increase of $120 to $248 billion.
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An Aggressive Policy Achieves Modest Additional Environmental Benefit

Temperature Change (Degrees C Change from 1990)

Model: MAGICC
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Proposal on QELROs 

by the Government of Japan 

September 29, 1997

1. As the president-designate of the COP3, the Government ol Juan 

proposes 5% as a base reduction rate for deciding a reduction target lor nch 

country on the premise that the following conditions from (1) to (3) are 

accepted. The base year of this reduction is 1990. The target period for the 
reduction is five years'from 2008 to 2012 (the first budget period).

(1) Green house gasses covered by this proposal include carbon dioxide, 
methane and nitrous oxide.

(2) As the quantified target includes a portion prescribed by futiare 

technological development and changes of energy situation and mdustdal 
structure, etc. which are uncertain factors not foreseen at present, 
compliance clauses in regard to this portion should have cenain 

flexibility. Formulation of this flexibility has to be stipulated irt a 
protocol or another legal instrument. In any case, the emissions of -my 
country shall not exceed its emissions in 1990.

(3) The target for an individual country is differentiated by emission per C^l )P,
emission per capita and population growth:

Countries with the following conditions may apply any one of die 

^ following Alternative Reduction Rates:
(a) For a country of which emissions per GDP in 1990 (A) are l iss 

than the emission per GDP of all Annex I countries in 1990 ( B);
Alternative Reduction Rate (%) — 5% x (A/B)

(b) For a country of which emissions per capita in 1990 (C) are hss 
than the emission per capita of all Annex I countries in 1990 (D r

Alternative Reduction Rate (%)= 5% X (C/D)
; (c) For a country of which population growth from 1990 to !''95 

exceeds the population growth of all Annex I countries for the sme 
period, the higher growth of population should be considered in 

decidingr’the t^get of the country. Concrete formulation (T 'his 

alternative reduction rate is to be developed.
2. Banking, borrowing, emissions trading and joint implement'rion
should be adopted under certain conditions. ___
3. Emissions for the second budget period shall not exceed those J/.u '’•he 

first budget period. More sophisticated method of differentiation shonlo be 

applied for the second budget period.
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Change for C02 emissions in Germany

Total: -10% 
(relative to 1990)

! f. ff- : +3. 2%
I (relative to 1990)

f.E. :-4l%
(ralativa to 199Q)

1970 1975 19801 19851 1987 Mm'IMIIIIl 19921 1993
■ f.W. 729 7921 7231 718 ‘ 709 74Sr 734 l3i
At, t. ■ 2911 301 3l6l 345 350!! 303 220' 192 179
Motal 10321 10291 11081 -J0« 106811 10121 9651 9261 9111
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TSSTIF. FOR DECTSION

What emissions levels should the U.S. support in international climate change 

negotiations?

NF.F.n FOR DECTSION

Decisions are needed in connection with trips by the President to the Denver Summit of 
the Eight (June 20-22) and UN General Assembly Special Session on Environment and 
Development (June 26). In addition, U.S. negotiators need guidance to allow them to 
generate support for our position prior to a meeting in Kyoto this December where 
participants hope to sign a treaty. Other countries and domestic constituencies are calling 
on^the U.S. to state its views.
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1 RArKGROUNP

Climate change is an issue of vast scale. Decisions on the issue posed in this 
memorandum could have significant environmental, economic and political consequences.

The build-up of greenhouse gases in the atmosphere threatens fimdamentally to alter the 
Earth’s climate. Currently, greenhouse gas concentrations are at their highest level in more than 
200,000 years. (See Appendix AV Absent policy interventions, concentrations by the end of the 
next century will reach the highest level in more than 50 million years. Impacts are predicted to 
include sea level rise, the spread of infectious disease, more frequent and severe droughts and 
floods, loss of forest cover and shifts in agriculturally-productive regions^^^bsent policy 
interventions, global average temperatures by the end of the next centun/^^mcrease 2-6.5 

degrees F., sea-level rise will inundate more than 9000 square miles in mTUnited States (with 
Florida and Louisiana most vulnerable) and an additional 5j)jr8(Xmillien^>eople wilLcontcact -—^ 
malaria worldwide. According to a NOAA study, averageJ^y temperatures in Washington, 

nXC by^e end^^ie next century are expected to increase by 5-15 degrees F. (with greater 

humidity).

The cost of reducing greenhouse gas emissions is potentially substantial. The principal 
source of such emissions is the burning of fossil fuels, which powers the global economy.
Meeting the emissions targets proposed by the European Union, for example, is predicted to 
reduce U.S. GDP in 2005 by 0.1-1.0%, increase gasoline prices in 2010 by 20-25 cents per gallon 
and increase coal prices in 2010 by almost 180%. Without a well-functioning system of 
international emissions trading, these figures would roughly double. Private capital outflows 
associated with an international emissions trading regime are predicted to be roughly $5 billion 
per year. Significantly, modeling indicates that economic losses from some policies are 
transitory; after an initial loss, the economy rebounds and catches up to its original growth path. 
Costs depend significantly on rates of technological innovation.

The Clinton administration has been active on this issue since Earth Day 1993, at which 
time the President pledged to return U.S. greenhouse gas emissions to 1990 levels by the year 
2000, and then to continue the trend of reduced emissions. In October 1993, the Administration 
issued the Climate Change Action Plan, made up of several dozen mostly voluntary programs, 
designed to meet that goal. (Due to Congressional budget cuts and other factors, the goal will be 
missed by a wide margin). U.S. negotiators have shaped the international climate change 
negotiations by calling for binding emissions targets, “flexibility” provisions (such as 
international emissions trading and joint implementation) that would significantly lower costs of 
meeting those targets, and the participation of developing countries. The President has spoken to 
this issue several times in the past year, including in the 1997 State of the Union, where he 
called for “reduc[ing] the greenhouse gases that challenge our health even as they change our 
climate.”
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For many environmental groups, strong action on climate change is a litmus test for the 
administration's environmental policy. Although there is some difference of views in the 
business community, most in heavy industry and energy extraction are strongly opposed to action 
on this issue. Labor is increasingly opposed to measures to address climate change, largely in 
deference to the concerns of the United Mine Workers.

II. OPTIONS

This memorandum identifies four options concerning the U.S. position on emissions 
levels in the international climate change negotiations. Each option is defined in terms of a 
broad directional statement the President might offer in June.

Option 1: Significantly reduce emissions in the medium term. For example, reduce 
greenhouse gas emissions to 90 percent of 1990 levels by a multi-year period around 2010 and to 
lower levels thereafter.

Comment: This is similar to the E.U. proposal. With this option, there is a reasonable 
chance of obtaining international agreement to key elements of our proposals on 
“flexibility” and “developing country participation.”

The option could impose very large costs on the U.S. economy. Environmental benefits 
could also be large, especially when non-climate benefits (such as reducing fine particles 
Wd ozone) are considered. Many environmental groups would be pleased, but business 

and labor would be very strongly opposed. Without significant changes in the political 
landscape, the prospects for ratification by the Senate in the next several years would be 
close to zero.

Option 2: Stabilize emissions in the medium term and reduce thereafter. For example, 
stabilize greenhouse gas emissions at 1990 levels by a multi-year period around 2010 and reduce 
to lower levels thereafter.

Comment: With this option, there is some chance of obtaining international agreement to 
key elements of our proposals on “flexibility” and “developing country participation.” 
Overall economic impacts could be significant (but mostly transitory); dislocation in 
some sectors could be large. Environmental benefits (both climate and non-climate) 
could be significant. Some environmental groups would be pleased; others would 
complain of lack of U.S. leadership. Most business and labor groups would be opposed, 
although some might support if the policy were coupled with other features they find 
attractive. Without significant changes in the political landscape, the prospects for 
ratification by the Senate in the next several years would be poor.
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Option 3: Begin to reduce projected emissions growth in the medium term. For example, 
limit greenhouse gas emissions to 115-120% of 1990 levels by 2010. (Absent new policies, 
emissions levels are projected to reach 120-125% of 1990 levels by 2010). This position has 
been referred to as a “growth target.”

Comment: With this option, there is no chance of obtaining international agreement on 
our “flexibility” or “developing country participation” proposals. Other countries and 
domestic environmental groups would be extremely critical. Economic costs would be 
mild, as would opposition in the business and labor communities. Environmental 
benefits (both climate and non-climate) would be modest. There is a chance this would 
be ratified by the U.S. Senate in the next several years without major political changes.

Option 4: Reject quantitative emissions limits under the climate treaty. For example, the 
U.S. could aimounce a new policy of supporting a worldwide end to fossil fuel subsidies and 
increased investment in technologies as the preferred alternative to emissions constraints. The 
U.S. could make clear that any internationally-imposed climate change policies that led to 
increased domestic energy prices would be unacceptable.

Comment: Criticism from other countries and U.S. environmental groups would be 
scathing. Environmental benefits (climate and non-climate) would be small. Heavy 
manufacturing, energy extraction and coal unions might support. Generating 
Congressional support for large new expenditures on technology programs would be 
difficult.

Material analyzing the environmental impacts of these options is attached as Appendix B. 
Material summarizing the projected economic impacts of Options 1,2 and 3 is presented in 
Appendix C- Additional background material on climate change (including a discussion of 
domestic policy options) is attached as Appendix D.

A related issue is how best to formulate the U.S. position concerning “flexibility” and 
developing country participation.” As noted above, in the international negotiations the U.S. 

has proposed a series of flexibility provisions that would significantly lower costs of complying 
with a target (international emissions trading, joint implementation, etc.). The United States has 
also proposed that developing countries participate more fully in efforts to address climate 
change. Neither proposal has won much support abroad.

As part of any U.S. announcement on emissions budgets, the President could make a 
strong statement concerning the importance of these “flexibility” and “developing country” 
provisions. This could include a statement that the U.S. would not sign an agreement in Kyoto 
without such provisions.
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APPENDIX B
ENVIRONMENTAL IMPACTS OF OPTIONS 

1. Climate Change Impacts

Absent policy interventions, atmospheric greenhouse gas concentrations will increase 
during the next century to levels unknown on this planet for 50 million years. To avoid such 
extraordinary increases, global greenhouse gas emissions must begin to decline from projected 
levels early in the next century. For global emissions to begin to decline in this time frame, 
developed countries must move quickly to reduce their emissions, setting the stage for future 
rounds of negotiations.

In the short-term, the difference between the options presented in terms of additional 
greenhouse gas concentrations in the atmosphere is small. However, institutional and political 
factors will lead to important differences between these options. Options 3 and 4, for example, 
are unlikely to lead developing countries to participate meaningfully in the negotiating process. 
Option 1, on the other hand, may be so stringent that many businesses would simply work to 
block implementation rather than restructure activities to comply.

For the world realistically to avoid a doubling of pre-industrial greenhouse gas 
concentrations (to 550 ppm) in the next century, global emissions must deflect from a "business- 
as-usual" path by about 2010. For the world realistically to avoid a near-tripling of greenhouse 
gas concentrations (750 ppm), global emissions must deflect from this "business-as-usual" path 
by 2020. Even assuming steep reductions in greenhouse gas emissions in distant decades (which 
our children and grandchildren may or may not be able to achieve), reductions must begin soon 
to avoid serious environmental damage.

2. Other Environmental Impacts

Any of the options discussed here could have considerable environmental benefits 
unrelated to climate change. Measures to reduce greenhouse gas emissions would also reduce 
emissions of SOX, NOX and toxic pollutants such as mercury. Such measures would contribute 
significantly to meeting potential Clean Air Act standards for particulate matter and ozone. 
According to EP A estimates, monetizable benefits of reducing fine particles and ozone in 
connection with Option 1 or Option 2 could total tens of billions of dollars per year by 2010.
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APPENDIX C 
ECONOMIC ANALYSIS

1. Introduction. An Interagency Analytical Team (lAT) has analyzed the economic 
impact of various emissions constraints, using three different models. The results are broadly 
consistent with the considerable literature on this subject.

Economic models are by nature imprecise, especially when projecting over several 
decades. The models’ limitations are exacerbated by the complex and far-reaching effects of any 
policy aimed at reducing greenhouse gas emissions. Some agencies believe it is important to 
stress that similar modeling in the past with respect to S02 controls irnder the Clean Air Act 
dramatically overstated costs, due to unforeseen factors. Nevertheless, models can provide 
insight into the economic costs and benefits of various policy alternatives.

The “base case” modeling results presented here make the following key assumptions:

Policy options are implemented by 2010, with a ten-year phase-in period.
Domestic emissions reductions are achieved by an emissions trading system, where 
certain entities responsible for greenhouse gas emissions must have a permit, a limited 
number of permits are sold at auction, and permits may then be traded.
All revenues raised through the auction process go to reduce the Federal budget deficit. 
There are no transaction costs nor compliance problems with the domestic emissions 

ing system.
Monetary policy offsets the effects of reduced economic activity through lower interest 
rates.
The path of technological progress over the forecast period has energy use per unit of 
GDP decreasing more rapidly than observed in most historical periods, consistent with 
increased emphasis on greenhouse gas emissions and energy efficiency.
The rest of the economy remains unchanged, which will not occur over the long forecast 
period used. Unexpected shocks to the economy are likely to have very large effects on 
the estimates presented.

Results are presented for Options 1 through 3, but the figures associated with Option 3 
should be viewed as very tentative. These figures were not derived from specific lAT modeling 
of the Option 3 emissions constraints (reduce emissions to 115 percent of 1990 levels by 2010), 
but rather were estimated by reference to other constraints that were modeled.

Three additional caveats should be noted. First, the base case masks disagreements 
among agencies over likely rates of technological innovation and diffusion. A faster rate of 
progress in energy-efficiency and carbon-reducing technologies could reduce estimated economic
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costs by as much as one-third relative to the base case estimates. However, a slower rate of 
technological progress than assumed in the base case would increase economic costs noticeably. 
Second, to the extent that domestic greenhouse gas constraints are not implemented through an 
emissions trading regime, but instead through less flexible regulatory programs, economic costs 
will be greater than those shown. Third, to the extent that the distribution of emission permits 
does not support increased levels of capital investment compared to the baseline, the long-term 
economic results will be less favorable than estimated by the models.

2. Results. As noted above, the United States has strongly supported international trading 
of greenhouse gases. With trading, countries with high abatement costs (e.g., the United States 
and Western Europe) could purchase emissions reductions in coimtries with lower abatement 
costs (e.g., in the former Soviet Union). Incorporating a well-functioning international market in 
emissions permits in the modeling reduces estimated energy price increases significantly. WitE" 
international emissions trading, the United States is estimated to pay about $5 billion ner year to 
other developed countries (including those in the former Soviet Union) topilfcH^e^emits, 
avoiding greater expenditures in compliance costs.

Results with international trading

Table 1 presents results from the base case with trading of emissions permits among 
Annex I nations. The trading takes place among all Annex I nations. (In countries where 
emissions have fallen below 1990 levels, such as in some parts of the former Soviet Union, 
trading is assumed to be allowed only to the extent there are corresponding emissions reductions 
from a “no-policy” baseline). All figures are presented relative to a “no-policy” baseline, in 1995 
dollars.

The losses in aggregate economic activity are noticeable, but largely transitory. Table 1 
shows GDP loss with international trading peaking at a few tenths of a percentage point in 2005- 
2010. After this initial loss, the economy begins to rebound as the proceeds from permit auctions 
reduce the Federal budget deficit, leading to lower interest rates. Businesses respond by making 
capital investments to offset higher energy costs. After a while, the economy catches up to its 
original growth path, indicating that the emissions reduction program modeled is implicitly pro­
investment and that the economy is robust enough to withstand modest shocks.

Coal bears the brunt of the emissions reduction policies, because coal is the most 
greenhouse gas intensive fuel. In general, the least costly way to gamer significant emissions 
reductions is to replace coal in electricity generation and industrial uses.

Results without international trading

If an effective regime for trading international emissions permits is not established, then
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the estimated energy price increases are nearly doubled, with parallel economic losses. This 
situation is depicted for the base case in Table 2.

The losses in aggregate economic activity are significant, though again, largely transitory. 
Table 2 shows GDP loss without international trading peaking around 1 percent in 2005, for 
stabilizing emissions at 1990 levels in 2010. After this initial loss, the economy begins to 
rebound as revenue firom the domestic permit auctions reduces the Federal budget deficit and 
lowers interest rates. Businesses respond by making additional capital investments, setting off a 
mini- “investment boom”. By 2015, the economy is estimated (in some models) to regain and 
even surpass its original growth path. This result indicates that the emissions reduction program 
as modeled is pro-investment (because reduced personal consumption allows businesses the 
wherewithal to expand the capital stock).

Technology assumptions

Another possibility for mitigating economic costs is focusing attention and resources on 
programs that promise to decrease the rate at which the economy produces greenhouse gas 
emissions. Examples here might include an increased research and development effort or an 
initiative to more rapidly diffuse the most efficient energy practices through industry. The “hi- 
tech” set of assumptions added to the base case modeling shows that energy price increases could 
be reduced by 10-30 percent, by 2010, with larger reductions possible ftirther in the future. 
Estimated economic costs of the base case policies would be correspondingly reduced.

Environmental benefits

The figures presented here do not reflect the environmental benefits associated with 
avoiding climate change, nor do they reflect collateral environmental benefits that may result 
from reduced emissions of greenhouse gases. Policies to reduce greenhouse gas emissions, for 
example, are likely to reduce emissions of other pollutants, including SOX, NOX, particulate 
matter and toxic pollutants (e.g., mercury). According to EPA estimates, the monetizable 
benefits of reducing fine particles and ozone in connection with either Option 1 or Option 2 
could total tens of billions of dollars per year.

Economic effects are summarized on the charts below.
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Variable of Interest Option 1 - 10% 
below 1990 levels by 
2010

Option 2 - 1990 
levels by 2010

Option 3 - 15-20% 
above 1990 levels by 
2010**

GDP in 2005 -1.0% to-0.1% -0.5% to 0.0% -0.1% to 0.0%**
GDP in 2010 about -0.3% -0.4% to-0.1% about-0.1%**
GDP in 2020 -0.3% to +0.2% about-0.1% about 0.0%**

Implied price 
increase per ton of 
carbon in 2010

about $85 about $50 about $10**

Implied price 
increase per gallon of 
gasoline in 2010

about 20-25 cents about 10-15 cents about 2-3 cents**

Implied price 
increase per ton of 
coal in 2010*”*

about $50 about $30 about $6**

Implied average price 
increase for 
residential electricity 
in 2010****

about 1.5 cents per 
kwh

about 1 cent per kwh about 0.3 cents per 
kwh**

Decline in total 
employment in 2010 
(national)

about 200,000 about 50,000- 
250,000

less than 50,000**
^ ■

Annual value of 
domestic emission 
permits (2010)

a. . . . ^ .

about $110 billion about $60-70 billion about $10-15 
billion**

and imply greater purchases by the U.S. of emissions reductions abroad.
Although figures are presented, obtaining agreement under the climate treaty to an 
international emissions trading regime would not be possible with a target in this range. 
Current national average appr. $28/ton 
Current national average appr. 8 cents/kilowatt hour
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Variable of Interest Option 1 - 10% 
below 1990 levels by 
2010

Option 2 — 1990 
levels by 2010

Option 3 - 15-20% 
above 1990 levels by 
2010

GDP in 2005 -2.0% to -0.1% -1.0% to-0.1% -0.3% to 0.0%

GDP in 2010 -0.7% to-0.3% -0.6% to -0.2% -0.2% to-0.1%

GDP in 2020 -0.3% to +1.0% -0.6% to +0.2% about 0.0%

Implied price 
increase per ton of 
carbon in 2010

$130-200 $80-140 $15-25

Implied price 
increase per gallon of 
gasoline in 2010

35-50 cents 20-40 cents 5-10 cents

Implied price 
increase per ton of 
coal in 2010*

$80-120 $50-85 about $10-15

Implied average price 
increase for 
residential electricity 
in 2010**

about 4 cents per 
kwh

about 1.5-3.0 cents 
per kwh

about 0.5 cent per 
kwh

Decline in total 
employment in 2010 
(national)

about 200,000- 
500,000

about 150,000- 
400,000

about 50,000- 
100,000

Annual value of 
domestic emission 
permits (2010)

about $270 billion about $110- 
190 billion

about $20-35 billion

* Current national average appr. $2 8/ton 
**Current national average appr. 8 cents/kilowatt hour.
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control costs.

Domestic emissions trading programs are an attractive policy tool. Compared to traditional 
“command-and-control” regulatory approaches, they offer greater flexibility and lower costs. 
Such programs are being used successfully in several areas under the U.S. Clean Air Act.

Among the important issues to be addressed in designing a domestic emissions trading 

program are:

—Where the constraint is imposed. A “primary fuel” trading program would limit the 
production or import of fossil fuels. A “sectoral” trading program would limit emissions 
from one or more key sectors (e.g., utilities, transport and heavy manufacturing).

-How permits are distributed. Permits could be given to existing emitters, given to others 
(who could then sell them back to current emitters), auctioned, or some combination of the 
foregoing. If permits are auctioned, substantial revenues would be raised. (Options for using 
these revenues include tax cuts, deficit reduction and support for transitional or technology 
programs). If permits are given away, recipients would potentially receive a windfall.

ii- Technology Programs. The cost of reducing greenhouse gas emissions between now 
and 2020 depends greatly on the ability to accelerate use of existing energy-efficient 
technologies. Over the longer-term, the solution to the climate change problem depends on 
developing and deploying new technologies that are even more efficient and/or based on non- 
carbon energy sources.

A range of government programs might help accelerate technological change. Information 
dissemination programs assist businesses and consumers in identifying opportunities to reduce 
the energy intensity of their products or services (e.g., using more energy efficient light bulbs, 
insulation, appliances, etc.). In addition, research and development programs generally aim to 
improve technologies by lowering production and operating costs. Large opportunities for cost­
lowering research and development exist in buildings, transportation, combustion, renewables 
and sequestration (e.g., fuel cells, advanced industrial turbines, advanced diesel engines, and 
transportation biofuels). However, generating significant increases in budget support for 
technology programs will be challenging.

iii- Transition Assistance Programs. Under any of the policy options being considered, 
some workers and communities may be adversely affected. Workers in energy-intensive 
industries and those in energy extraction may be most likely to be hurt. Given the geographic 
isolation of some of these industries, the surrounding communities may also be adversely 
affected.



PREDECISIONAL DRAFT 
DO NOT QUOTE OR CITE

A transition program would reduce costs to individuals and communities. Transition 
assistance can help facilitate community and worker adjustments via retraining, job search 
assistance, and infiastructure development for new business in the community. As previous 
experience with acid rain, military base closures, and the federal government’s ovm work force 
restructuring has demonstrated, the early development of such programs can be vital to building 
public support for a policy.

Among the important issues to address in designing a transition program are:

—Whether a new, categorical program should be designed or existing programs expanded. A 
new, categorical program would limit benefits to targeted workers and communities but allow 
for flexibility in benefit levels. Expansion of current programs to allow for increased usage is 
consistent with Administration program consolidation efforts but constrains program design 
flexibility.

—How the program will interact with the other components of climate change policy. Permit 
auctions could provide an important revenue source for these programs. Permit allocations 
could be used to “fund” transition assistance.
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APPENDIX D
ADDITIONAL BACKGROUND

A. Basis for Concern

The build-up of greenhouse gases in the atmosphere threatens fundamentally to alter the 
Earth’s climate. The most recent international scientific assessment concluded that global 
average temperatures will increase by 2-6.5 degrees F. by 2100, unless actions are taken to slow 
the build-up of greenhouse gases. This is the fastest increase in more than 10,000 years.

Potential impacts firom climate change include sea level rise, the spread of infectious 
disease, extreme weather events (such as droughts and floods), loss of forest cover and shifts in 
agriculturally-productive regions. Absent policy interventions, global average temperatures by 
the end of the next century will increase 2-6.5 degrees F., sea-level rise will inundate more than 
9000 square miles in the United States (with Florida and Louisiana most vulnerable), and an 
additional 50-80 million people will contract malaria worldwide. According to a NOAA study, 
average July temperatures in Washington, D.C. by the end of the next centmy are expected to 
increase by 5-15 degrees F. (with greater humidity). The international scientific assessment 
states that “climate change is likely to have wide-ranging and mostly adverse impacts on human 
health, with significant loss of life.”

Nevertheless, significant uncertainties remain concerning the magnitude, timing and 
regional distribution of impacts. Currently, scientists are unable to predict changes in short- 
termweather patterns in particular regions.

Atmospheric concentrations of carbon dioxide (the most important greenhouse gas) are 
well above historic levels and climbing sharply. Concentrations are currently 360 parts per 
million (ppm), about 30% above pre-industrial levels and the highest in at least 200,000 years. 
Absent policy interventions, concentrations in 2100 are predicted to reach roughly 750 p.m., the 
highest in more than 50 million years.

B. Human Sources of Greenhouse Gases

The principal cause of the buildup in greenhouse gases is the burning of fossil fuels.
Other human activities, including deforestation and mining, also play a role. The international 
scientific assessment concluded that “the balance of evidence suggests there is a discernible 
human influence on the global climate.”

Developed countries are responsible for more than 75% of the increase in greenhouse gas 
concentrations since the beginning of the Industrial Revolution. In the decades ahead, however,

1
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emissions from developing countries are expected to grow sharply. By 2035, developing country 
emissions are expected to exceed those from the developed world.

The United States emits more greenhouse gases than any nation in the world (roughly 
j &5% of the world’s total). Our per capita emissions are among the world’s highest ~ roughly 
|| 50% greater than the OECD average and eight times that of China. In the United States,
I greenhouse gas emissions come mainly from industry (1/3), transport (1/3) and buildings (1/3).
1 Since 1990, U.S. greenhouse gas emissions have grown 7-8%. Without policy interventions,
U.S. emissions are projected to grow 20-25% over 1990 levels by 2010.

None of the actions contemplated during this round of negotiations will, by themselves, 
reverse the build-up of greenhouse gases in the atmosphere or even slow it significantly. 
However, this round will set the stage for future negotiations over steps by both developed and 
developing countries, and will send important signals to the private sector that could affect the 
rate at which beneficial technologies are developed and adopted.

C. Clinton Administration Policies To Date

The Clinton administration has been active on this issue since Earth Day 1993, at which 
time the President pledged to return U.S. greenhouse gas emissions to 1990 levels by the year 
2000, and then to continue the trend of reduced emissions. In October 1993, the Administration 
issued the Climate Change Action Plan, designed to achieve that goal. Due to Congressional 
budget cuts, higher-than-expected economic growth and lower-than-expected energy prices, 
however, this goal will not be achieved.

The President has spoken to this issue on many occasions. In May 1997, in Costa Rica, 
he said “we must meet the challenge of climate change”; in April 1997, before departing for 
North Dakota, he discussed possible links between extreme weather events and greenhouse gas 
emissions; in his 1997 State of the Union, he called for “reduc[ing] the greenhouse gases that 
challenge our health even as they change our climate”; in December 1996, in Australia, he said 
we must work to reduce harmful greenhouse gas emissions...If they continue unabated, the 

consequences will be nothing short of devastating the children here in this audience and their 
children.”

The Administration has strongly supported research and development programs with 
significant climate change benefits. Examples include the Partnership for a New Generation of 
Vehicles (a $280 million program), the Global Change Research Program ($1.8 billion) and 
renewable energy and energy efficiency programs ($1 billion).

The United States has been an active participant in the international climate change 
negotiations, as described below.
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There is international agreement that the climate change problem is significant and 
requires action. There is also consensus that the existing UN Framework Convention on Climate 
Change, signed in Rio in 1992, is inadequate. Under the Convention, developed countries set a 
goal of reducing greenhouse gas emissions to 1990 levels by the year 2000, but few will do so. 
The Convention contains no goal beyond the year 2000.

In April 1995, in Berlin, the Parties to the Convention agreed to negotiate next steps for 
the post-2000 period. Under the terms of the “Berlin Mandate, ” developed nations would agree 
to quantified emissions limits over specified time finmes (e.g., 2005,2010 and 2020) by 
December 1997. Developing nations (who typically have less stringent obligations than 
developed nations in environmental treaties) agreed to reaffirm their existing commitments, and 
continue to advance implementation of these commitments in this round of negotiations.

In July 1996, the U.S. called for an approach that would include three key elements:
(1) a binding target (instead of the existing Convention’s non-binding goal), (2) flexibility in 
implementation (for example, through emissions trading among developed nations and "joint 
implementation" with developing nations), and (3) the participation of developing countries.
The U.S. proposal did not include any particular target or timetable.

Support for most aspects of the U.S. proposal has been quite limited. Some aspects have 
encountered stiff opposition. Few countries have supported the US call for more active 
developing country participation under the Convention. Developing countries, in particular, 
have argued heatedly that the developed world is responsible for the buildup of greenhouse gases 
in the atmosphere and must take the lead in addressing the problem. Support for “joint 
implementation” has also been limited. Such a mechanism could significantly reduce overall 
costs to the U.S., but involve substantial international payments or transfer of technology by the 
private sector.

Views of other countries vary considerably. The European Union has proposed that 
developed nations cut back emissions 10-15% from 1990 levels by 2010 (and an as-yet 
unspecified amount by 2005). Small island nations have proposed that developed nations reduce 
emissions by 20% from 1990 levels by 2005. Other nations, including Australia, Japan and 
Canada, have expressed concerns about moving too far too fast, but have not put forward any 
specific targets.

Absent policy interventions, atmospheric greenhouse gas concentrations will increase 
during the next century to levels unknown on this planet for hundreds of thousands (and possibly 
tens of millions) of years. To avoid such extraordinary increases, global greenhouse gas 
emissions must begin to decline from projected levels early in the next century. For global
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emissions to begin to decline in this time frame, developed countries must move quickly to 
reduce their emissions, setting the stage for future rounds of negotiations.

E. Constituency Views

At present, public attention to climate change is low. Although polling data indicate that the 
public believes climate change is a serious problem, few rank it high on a list of concerns. Public 
and media attention to the issue vrill likely grow as the Kyoto Conference approaches.

For many environmental groups, strong action on climate change is a litmus test for the 
administration's environmental policy. They plan public relations campaigns on the issue in the 
year ahead. Many environmental groups are calling for sharp emissions cuts early in the next 
century (e.g., 20% below 1990 levels by 2005). On the issue of emissions trading and joint 
implementation, the environmental community is divided, with some groups (e.g.,
Environmental Defense Fimd) strongly supportive and others (e.g.. Sierra Club) strongly 
opposed. Most environmental groups will support flexibility provisions if coupled with 
emissions reductions below 1990 levels.

Business is composed of several camps. The largest - made up of coal companies, coal- 
dependent utilities, fuel producers, heavy industry and transporters — is strongly opposed to any 
action at Kyoto. This group is well-funded and poised for a significant public relations 
campaign. A second group — made up of chemical companies, natural gas interests, some 
appliance manufacturers and others — is cautiously supportive of action at Kyoto. A smaller 
third group — composed of natural gas, renewable energy and energy efficiency companies — 
strongly supports aggressive climate change policies. Many businesses point to international 
competitiveness as a primary concern. In a major speech recently, the CEO of BP broke ranks 
with other oil companies and said “it would be unwise and potentially dangerous” to ignore 
mounting evidence of climate change.

Earlier this year, more than 2000 economists (including six Nobel Laureates) signed a letter 
stating that “sound economic analysis shows that there are policy options that would slow 
climate change without harming American living standards, and these measures may in fact 
improve U.S. productivity in the longer-run.” Recently, several dozen scientists sent the 
President a letter warning of the consequences of rapid climate change and urging us to limit 
change to the “lowest rate feasible.”

Agriculture groups are only beginning to pay attention to this issue. They have been 
concerned about extreme weather, but also worried that climate change mitigation policies could 
lead to rising fuel costs and competitive disadvantage with developing countries. The U.S. 
insurance industry is also beginning to pay attention, especially the reinsurers (who have lobbied 
Congress for more money for climate change research).
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Labor is increasingly opposed to action on climate change, largely in deference to the 
concerns of the United Mine Workers. An AFL-CIO resolution earlier this year was critical of 
the administration’s climate change policy. Some unions - including the UAW, the 
Steelworkers, the Oil, Chemical and Atomic Workers, the AFT and the NBA - have taken more 
moderate views in the past.

Finally, the religious community is increasingly engaged on this issue. The National Council 
of Churches has collected more than 100,000 signatures in the past few months on a petition 
urging action on this issue.

F. Congressional Considerations

There is considerable skepticism about climate change on Capitol Hill. Most Republicans, 
and many Democrats, appear far more concerned about the costs of mitigation than the problem 
itself. Southern and western Republicans are, by and large, skeptical or hostile to action on 
climate change. Midwestern Democrats have expressed concern about the impacts of climate 
change policies on coal and heavy manufacturing (especially autos). Northeast and West Coast 
Members are perhaps the most likely to support action on this issue.

Many Members cite the unwillingness of developing coimtries to accept quantitative 
emissions limits as a major concern. Increasingly, Members are complaining about a lack of 
openness in our decision-making process. Many are urging the administration to make key 
aspects of our policy and analysis known in the very near future.

Advice and consent” of the Senate will be required for any agreement reached in Kyoto. 
Implementing legislation will likely be needed as well. Favorable votes in the 105th Congress, 
or even the 106th, would be an enormous challenge. Ratification might need to await work on
matters (e.g., joint implementation, developing country commitments) unlikely to be resolved in 
Kyoto.

G. Domestic Implementation

An Assistant Secretary-level working group has recommended a domestic climate change 
policy with three parts: domestic emissions trading programs, technology programs, and 
transition assistance programs. Details of these programs could be developed in consultation 
with consituencies in the months ahead.

*• Emissions Trading Programs Under domestic emissions trading programs, permits 
representing rights to emit greenhouse gases in the United States would be distributed, either 
through an auction or allocation system. Permits would be tradeable. Firms would have an 
incentive to control emissions where costs are low and sell reductions to firms facing higher
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Figure 4: Least-Cost and 1990 in 2010 Emissions Pathways 

for OECD to Stabilize Concentrations at 550 ppmv
billion tons of carbon
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1990 in 2010
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of the permit trading assumption.
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Figure 3: WRE and WG1 Emissions Pathways for OECD to 

Stabilize Concentrations at 550 ppmv
billion tons of carbon
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Source: Manne and Richels
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The EfTects of International Permit Trading on Consumption Losses by OECD Countries, 
WRE Emissions Pathway to 550 ppmv Stabilization

Model Trading No Trading Trading/No Trading

CETA 1.86 1.83 1.02

CPBRIVM 0.17 0.64 0.27

FUND 1.47 9.82 0.15

MERGE 0.60 0.85 0.71

MiniCAM 0.54 1.58 0.34

SGM 0.13 1.84 0.07

Average: 0.43

The Effects of International Permit Trading on Consumption Losses by OECD Countries, 
WGl Emissions Pathway to 550 ppmv Stabilization

Model Trading No Trading Trading/No Trading

CETA 4.03 5.94 0.68

CPBRIVM 0.99 3.25 0.30

FUND 4.97 11.71 0.42

MERGE 3.24 6.12 0.53

MiniCAM 3.44 6.51 0.53

SGM 1.48 6.17 0.24

Average: 0.45

Average (WRE + WGl): 0.44



The Effects of Emissions Pathway on Consumption Losses by OECD Countries, 
No International Permit Trading

Model WRE WGl WREAVGl
CETA 1.83 5.94 0.31
CPBRIVM 0.64 3.25 0.20
FUND 9.82 11.71 0.84
MERGE 0.85 6.12 0.14
MiniCAM 1.58 6.51 0.24
SGM 1.84 6.17 0.30

Average: 0.34

The Effects of Emissions Pathway on Consumption Losses by OECD Countries, 
International Permit Trading

Model WRE WGl WREAVGl
CETA 1.86 4.03 0.46
CPBRIVM 0.17 0.99 0.17
FUND 1.47 4.97 0.30
MERGE 0.60 3.24 0.19
MiniCAM 0.54 3.44 0.16
SGM 0.13 1.48 0.086

Average: 0.23

Average (Trading + 
No Trading):

0.28
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Cost to OECD, of Stabilizing C02 Concentrations at SSOppmv, 

without International Trading
trillions of 1990 U.S. dollars
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FUND
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MERGE
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MiniCam

WG1 WRE 

SGM

Source: EMF-14



Cost to OECD, of Stabilizing C02 Concentrations at SSOppmv,
with International Trading
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Benefits of Emissions Trading to the World: 20% Reduction from 1990

Levels with Trading Relative to 20% Reduction from 1990 Levels without Trading

% Difference in GDP Losses
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Source: 
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It is important to keep in mind that the permit price estimates cited above assume perfect 
global trading. Under this assumption, emission reductions occur where it is cheapest to do so 
regardless of geographic location (including in developing countries). What if there is no 
opportunity to buy emission reductions from lower-cost countries? The following table shows 
permit prices in 2010 when Annex I emissions are constrained to 1990 levels under alternative 
assumptions about where flexibility. If the U.S. must attain its target by domestic emission cuts 
entirely, because developing countries do not participate and there is not trading even among Annex 
I countries, then the cost rises steeply. These conditions triple the price of the “1990 by 2010" target, 
in terms of the marginal cost of abatement, from $67/ton to $204.

U.S. Permit Prices in 2010, 1990 Level in 2010 Scenario

Where Flexibility Global Trading Annex I Only
Trading

Domestic Only Trading

Permit Price in 2010 
($/ton)

67 132 204

What if the developing countries do not agree to go along?
It is difficult to imagine that the industrialized countries will be able to extract commitments 

from developing countries much more serious than those assumed in the preceding section, the 
Manne-Richels burden-sharing schedule. (Or that U.S. taxpayers will agree to transfers to 
developing countries larger than those implicit in that schedule.) What if, as is more likely, the 
commitments extracted from developing countries are less strong than this, rather than more? On 
the one hand, as a matter of arithmetic, meeting the 550ppmv concentration constraint would require 
more aggressive targets and timetables on the part of the Annex I countries, if indeed it would be 
possible at all. On the other hand, as a matter of politics, the absence of the developing countries 
would probably lead the peoples of the Annex I countries to choose a less aggressive path, even 
though it would produce a higher terminal concentration level. " (An analytical balancing of costs 
and benefits would give the same answer - a less aggressive path — once the concentration 
constraint is relaxed.)

To consider the possibility that developing countries might decline to participate, or decide 
to participate only to a lesser degree than the Manne-Richels burden-sharing formula, we ask what 
would be the effects, both economic and environmental, if the Annex I countries were constrained 
to the WRE path, but developing countries do not participate (i.e., developing countries remain on 
their BAU path). The welfare losses (in terms of present discounted value) will depend upon 
whether there is trading in emission rights among Annex I countries. If Annex I trading occurs, then 
Annex I countries’ losses increase from $0.62 trillion to $0.91 trillion, or 47%. If emission trading 
among Annex I countries does not occur, then losses rise to $1.00 trillion, or 61%. For the U.S., in

“ Conversely, the developing countries are less likely to agree to participate if the Annex I 
countries have not already taken serious action.



the absence of developing country participation, welfare losses rise from $0.28 to $0.36 trillion or 
2y%, assuming Annex I trading. Without Annex I trading, U.S. losses rise to $0.41 trillion or 46% 

eanwhile, the non-participation of the developing countries means a clear failure to meet the goal 
ot capping global emissions at 550 ppmv.

lonn 1 ^ countries choose an aggressive path of reducing emissions 10% below
1990 levels by 2010 (^d stay at that level thereafter), the effect is to reduce global concentrations 
only 7 % below BAU levels in the year 2100. This is less than a third of the reductions achieved 
when the developing countries participate [22%; conversation 8/28] This result illustrates the 
problem of free riding. Moreover, the estimate does not include an allowance for “leakage” of 
carbon savings from participating to non-participating countries (e.g., reduced oil demand in the

of oil- raises oil consumption in the latter). Once leakage effects 
r f f r ^ tho free-riding problem, the difficulty of accomplishing meaningftil reductions without 
the help of developing countries are even greater. The savings is only 5 percent in this case. In other 
words, of the 22 percent reductions achieved when the developing countries participate, 15 
percentage points are lost to free-nding, and another 2 points to carbon leakage, [conversation 8/29 1 
This estimate captures only some of the possible leakage channels; it omits, for example, the 
re ocation of production in polluting industries to non-participating countries. Indeed, no model 
measures this effect with much precision or accuracy.

******

4. What is the trade-off between the paths currently under discussion?
As we have seen, the Manne-Richels results suggest that the optimal path has Annex I 

emissions peaking in the decade 2020-2030 and returning to 1990 levels after 2050 The paths for 
emission reductions that have been discussed in the international negotiations are more aggressive

What are the additional economic costs, and climatological benefits, of moving from the 
optima path to “1990 levels by 2010"? Table 4, “Climate and Economic Variables under 
Alternative Emissions Paths,”which reports results from the SGM model, is designed to answer this 
question. The economic costs of the more aggressive path can be measured in several ways The 
price of gasoline in 2010 would rise by 26 cents a gallon and coal prices by 273 percent, as compared 
to only 3 cents per gallon on the less ambitious path, and an increase in coal prices of only 53 per 
cent. The total economic loss, in the present discounted value of foregone consumption, $206 
billion, as compared to only $95 billion on the less ambitious path. [These figures cumulate lost 
consumption out only to 2050, and thus are not comparable with the figures cited in the preceding 
section.] What is accomplished by the more aggressive strategy? The date at which concentrations 
are doubled is postponed by a mere 3 years (beyond the nine-year postponement achieved by the less 
aggressive path). The estimated warming in 2100 (2.45 degrees under the business as usual case)

will be fill global Er"”' 'f ““"<nes do panioipa.e, .here


