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ON THE ECONOMICS OF THE KYOTO AGREEMENT 

FEBRUARY 11,1998 

Thank you, Mr. Chairman. The President has said that we can work to avert the grave 
dangers of climate change, while at the same time maintaining the strength of our economy. I 
am pleased to have this opportunity to appear before the Committee to elaborate on the 
President's statement. 

The intemational agreement that was reached in Kyoto this past December is a cmcial 
first step in addressing global climate change. But it is only a first step. Since the intemational 
effort to reduce greenhouse gas emissions is more of a work-in-progress than a completely 
finished product, it is not yet possible to provide a full authoritative analysis of it. Many of the 
specifics in several cmcial areas are not completely resolved in the diplomatic arena, forcing 
analysts to make a variety of assumptions about the ultimate form of the intemational regime. In 
my testimony today, I will attempt to identify key elements of the agreement, such as global 
participation and reliance on flexible, market-based measures, that ensure that reductions in 
global greenhouse gas emissions are consistent with continued strong economic growth. I will 
do my best also to provide some rough estimates of costs and benefits. 

The Administration is strongly committed to ensuring that these critical elements are 
reflected in our domestic and intemational climate change policies. We are firmly committed to 
meaningful developing country participation, as well as emissions trading both domestically and 
intemationally. And as you know, the President's FY 1999 budget includes a $6.3 billion 
package of tax cuts and R&D over the next 5 years to jumpstart our efforts. 

I. Basic Economic Rationale of the Kyoto Treaty 

To begin our analysis, it may be worth stepping back and examining the larger question 
of the basic rationale, from an economist's perspective, for the Kyoto Agreement. 

The earth's surface is warming from the accumulation of greenhouse gases from myriad 
sources woridwide. None of these emitters presently pays the cost to others of warming's 
adverse effects — a classic extemality in the language of economists. As a result of these 
distorted incentives, dismption of the Earth's climate is likely to proceed at an excessive pace 
and if left uncontrolled may pose substantial costs in terms of harm to commerce and the 
environment alike. The fundamental economic logic of the Kyoto agreement is thus that 
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without such an intemational agreement, individual nations will not have the proper incentives to 
address the threats from global climate change. 

II. Costs of Climate Change 

In evaluating efforts to mitigate global warming, the first step is to consider the costs that 
are likely if we fail to take any action — for these costs provide the primary motivation for 
reducing greenhouse gas emissions. 

The Intergovemmental Panel on Climate Change (IPCC) jointly established by the World 
Meteorological Organization and the United Nations Environment Programme, concluded in 
1995 that "the balance of evidence suggests that there is a discemible human influence on global 
climate." Current concentrations of carbon dioxide, methane, nitrous oxide, and the other 
so-called greenhouse gases have reached levels well above those of preindustrial times. Of these, 
carbon dioxide (CO2) is the most important: net cumulative CO2 emissions resulting from the 
buming of fossil fuels and deforestation account for about two-thirds of potential warming from 
changes in greenhouse gas concentrations related to human activity. 

Climatic Impact 

If growth in global emissions continues unabated, the atmospheric concentration of CO2 
will likely double relative to its preindustrial level by midway through the next century. As a 
result of the increased concentration of CO2, the IPCC estimates that global temperatures will 
increase by between 2.5 to 6 degrees Fahrenheit in the next 100 years, with a best guess of about 
3.5 degrees Fahrenheit. While scientists believe that human activities are leading to a gradual 
warming of the average temperature of the earth, the change in temperature in a given region at a 
given time may differ substantially from this average. Indeed, models predict warming will be 
greater in high latitudes than in the tropics, and greater over land than ocean. Many models 
predict larger increases in evaporation than in precipitation over midlatitude land areas, which 
would result in drier conditions in those regions, especially during summer in North America and 
Europe. 

Potential consequences associated with this shift in climate include a rise in sea levels, 
greater frequency of severe weather events, shifts in agricultural growing conditions from 
changing weather pattems, threats to human health from increased range and incidence of 
diseases, changes in availability of freshwater supplies, and damage to ecosystems and 
biodiversity. 

Economic and Monetary Damages 

The derivation of quantitative or monetary estimates of the damages from such a change 
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in the climate is extremely difficult given the capacity of today's forecasting models. Estimates 
of the economic damages from climate change fall into the following broad areas: agriculture, 
sea-level rise, air conditioning and heating, water supply, human life and health, air pollution, 
and other costs (hurricanes, migration costs, human amenity, constmction, leisure activities, 
urban infrastructure, and ecological damages such as forest loss and species loss). 

A subject of great uncertainty and sensitivity is the "discount rate" that is applied to the 
benefits of averting future climate change. Such a discount rate is needed if the analysis is to 
be expressed in monetary terms, because a dollar today is not worth the same as a dollar 
tomorrow. And since the benefits of stemming future climate change accme over not only 
decades but centuries, small changes in the discount rate can produce substantial changes in the 
results. But the precise discount rate that should be used to evaluate questions as important as 
the future climate of the planet remains a subject of intense debate. It is safe to say that there is, 
as of yet, no professional consensus on the issue. 

A similar point concerns risk aversion. To what extent are we willing to take chances 
with our planet? The point applies particularly to catastrophe scenarios. Scientists have 
thought of many possible scenarios, most of which they are fortunately not yet prepared to 
pronounce as particularly likely based on current evidence, but which might be tmly catastrophic 
for the planet if they were to occur. There is a strong argument for the Kyoto agreement as a 
form of planet insurance. But what numerical weight should one assign to these catastrophic 
risks? In other words, what is the value of the insurance policy? It is difficult for an economist, 
or anyone, to know. 

Despite these shortcomings and potential problems, respected researchers have 
developed estimates of the monetary damages expected from an average worldwide temperature 
increase of approximately 4.5 degrees Fahrenheit (corresponding to, roughly, a doubling of 
pre-industrial carbon dioxide concentrations). For example, William Cline, then a Senior 
Fellow at the Institute for Intemational Economics, estimated that such a temperature change 
would impose annual damages of more than $70 billion per year on the U.S. economy in today's 
terms. These damages include $22 billion in lost agricultural production, $13 billion in 
additional electricity costs, and $8 billion in new costs to maintain the existing supply of fresh 
water. (Cline's original estimates are quoted in 1990 dollars. The figures given above 
translated those numbers into 1997 dollars using the annual GDP price index.) William 
Nordhaus of Yale University has likewise computed estimates of the dollar loss attributable to a 
doubling of carbon dioxide concentrations. He finds that the Cline estimate is in the center of 
three estimates for the U.S., and that the high estimate is only 1.3 times greater than the low 
estimate. 

It must be noted, however, that this similarity of aggregate estimates masks the true 
uncertainty associated with forecasts of the damages from given increases in global warming — 
the estimates are all fundamentally based on extrapolations from current and past experience, and 
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may not fully incorporate effects that will unfortunately become apparent only with future 
experience. In particular, the estimates may not fully reflect potential non-linearities in the 
relationships between carbon dioxide concentrations and temperature, between temperature and 
economic damages, or in the various other complicated relationships goveming interactions 
between greenhouse gas emissions, the climate, and the economy. Current quantitative 
analyses do not, and cannot, accurately reflect the small and unknown possibility of 
large-scale and potentially irreversible discrete events with potentially catastrophic 
consequences. 

Two such possibilities serve as illustrations. Warming of Northem tundra may release 
very large amounts of methane from the subarctic permafrost, thereby leading to potentially 
devastating acceleration of an otherwise controllable global warming process. We do not know 
at what point, if any, such unstable activity would be triggered. Second, evidence from climate 
models suggests that some types of climate change may lead to changes in ocean currents, 
including displacement of -the Gulf Stream that warms Westem Europe. _Evidence from ocean 
core samples suggests such changes of ocean currents have occurred in previous ice ages. 
Reductions in the risk of such catastrophic outcomes must be considered in addition to the costs 
and benefits that can be reasonably quantifiable. Since human beings are typically averse to 
risk, such possibilities are especially important in evaluating whether the benefits of a particular 
climate control policy justify the costs. One must have at least some sympathy with those who 
criticize economists on the grounds that the effects of climate change are extremely difficult to 
quantify in a single monetary number. 

in. Addressing Global Climate Change in an Efficient Manner 

The costs of unabated climate change may thus be difficult to quantify, but they are 
nonetheless real and provide the motivation for reducing greenhouse gas emissions. In taking 
action to reduce those emissions, economic analysis suggests that two elements are absolutely 
essential: 

• The effort must be global, to address the global externality inherent in the nature of 
the problem. 

• The effort must be flexible and market-based, to ensure that we achieve our objectives 
in the most efficient manner possible. 

Need for Global Action 
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Climate change is a global problem requiring a global solution. As 1 mentioned earlier, 
no single country has an incentive to reduce emissions sufficiently to protect the global 
environment against climate change. Each has an economic incentive to "fi:'ee ride" on the 
efforts of others. Even if the United States sharply reduced its emissions unilaterally, 
greenhouse gas emissions fi-om all other countries would continue to grow, and the risks posed 
by climate change would not be significantly abated. It is important to emphasize that 
emissions of different gases anyplace in the world have very similar effects on global climate. 

The threat of disruptive climate change has led to coordinated international efforts to 
reduce the risks of global warming by reducing emissions of greenhouse gases. The first 
international agreement to address global warming was the Framework Convention on Climate 
Change signed during the Earth Summit in Rio de Janeiro in 1992. This convention established 
a long-term objective of limiting greenhouse gas concentrations and encouraged the 
established industrial countries to return their emissions to 1990 levels by 2000. Since then, 
it has become clear that the United States and many other participating countries will not 
meet this voluntary goal. 

To address the lack of progress among many industrialized countries toward meeting 
the Rio objective, the United States and approximately 160 other nations agreed in 
negotiations held in Kyoto, Japan, last December, to take substantial steps to stabilize 
atmospheric concentrations of greenhouse gases. The Kyoto Agreement, which requires the 
advice and consent of the Senate, would place binding limits on industrial countries' emissions 
of the six principal categories of greenhouse gases: COj, N2O, methane, sulfur hexafluoride, 
perfluorocarbons, and hydrofluorocarbons. These limits apply to the 38 so-called Annex I 
countries, which are the industrialized countries, defined to include Russia, Ukraine, and most 
Eastern European countries. 

Under the Kyoto agreement, each industrial country's "1990 baseline" is actually 
based on its 1990 emissions of CO;,, methane, and N^O and its choice of 1990 or 1995 levels 
of the other three categories of gases. The United States agreed to a target of 7 percent 
below 1990 levels by the period between 2008 and 2012. To meet that target, net U.S. 
emissions of greenhouse gases — all emissions minus removals of COj by certain 
forestry-related activities — must average no more than 1,484 million metric tons of carbon 
equivalent per year during that period. The targets for the European Union and Japan are 8 
percent and 6 percent below 1990 levels, respectively. Australia, New Zealand, Norway, 
Russia and Ukraine all have limits somewhat less ambitious when phrased as cuts relative to 
their 1990 levels. In sum, over the period fi-om 2008 to 2012, the industrial countries are 
expected to reduce their average emissions of greenhouse gases to about 5 percent below 
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their 1990 levels. 

The President has made clear that his support of the Kyoto Agreement is dependent on 
meaningful participation from key developing countries (who are not included in Annex I). The 
President has also made clear that he will not submit the treaty to the Senate without such 
participation. 

There are several reasons why meaningful participation from developing countries is 
essential. First, developing countries are projected to contribute a majority of total emissions by 
2030 under a continuation of business-as-usual. Without the participation of developing 
economies, emissions reductions by the industrialized countries will therefore not achieve 
necessary protection from climate change. Indeed, if developing countries do not participate in 
the intemational regime, their emissions could potentially increase by more than under their 
business-as-usual baselines. One mechanism for such an unintended consequence is as follows. 
As Annex I countries comply with their targets, their demand for oil will fall, which will 

probably work to reduce the price of oil on world markets, and perhaps to encourage 
non-participating countries to use more oil and emit more carbon than they otherwise would 
have. 

Second, developing country participation is cmcial because it would permit relatively 
low-cost emissions reductions to be intemationally recognized as a substitute for more expensive 
emissions reductions that might otherwise by achieved by U.S. companies domestically. Again, 
greenhouse gas emissions have the same basic impact on the climate regardless of where they 
occur. So reductions in developing countries have the same environmental benefit as reductions 
domestically. But these reductions are much less costly than reductions in the U.S. or in other 
developed nations, because of the very inefficient and carbon-intensive uses of energy in these 
countries today. It thus makes sense, from both an environmental and an economic perspective, 
to incorporate emissions reductions in developing countries into the intemational system. 

Third, principles of basic faimess suggest all countries should do their part, depending on 
their ability to contribute to the solution. Thus even poor countries should contribute, although 
the existence of more pressing social needs in such countries will inevitably limit the magnitude 
of their contributions. 

So far I have not mentioned the word "competitiveness." One of the difficulties in 
analyzing concems related to competitiveness is that the term itself is used to mean many 
different things. I have seen at least one study that uses "loss of competitiveness" to refer to 
predictions of negative effects on the aggregate trade balance. As a professional economist, I do 
not accept the logic upon which that particular argument is predicated: the aggregate trade 
balance is determined by macroeconomic forces — the difference between saving and investment 
- and not by our environmental policies. 

[Automated Records Management System Hex-Dump Conversion] 



On the other hand, if competitiveness refers to adverse effects on a few specific 
manufacturing industries — those that are especially energy-intensive, such as aluminum, paper, 
and chemicals - the situation may be more complicated. It is difficult to undergo a significant 
stmctural change in the economy without having the effect of expanding some sectors and 
contracting others. But to provide some perspective on this issue, consider the following facts. 
First, on average, energy constitutes only 2.2 percent of total costs to U.S. industry. Second, 
energy prices already vary significantly across countries. According to the 7997 Statistical 
Abstract, for example, in 1996 premium gasoline cost $1.28 per gallon in the United States — but 
only 8 cents in Venezuela. Similarly, gas prices were $3.71 per gallon in Switzerland and $4.41 
per gallon in France. Yet U.S. industry is not moving en masse to Venezuela, nor is European 
industry moving to the United States. Third, roughly two-thirds of all emissions are not in 
manufacturing at all, but in transportation and buildings. I therefore believe it more accurate to 
say that we need developing country participation for the reasons I outlined above, than to say 
that we need it to avoid adverse effects on competitiveness. 

Flexibility and Market Mechanisms 

A global solution is thus critical to the global problem of climate change. Globalizing 
the solution is not, however, enough by itself We must also ensure that our efforts achieve their 
objectives in the most efficient manner possible. The nature of the climate change problem 
suggests three basic methods to lower costs of achieving given levels of environmental 
protection. They can be characterized in terms of three categories of flexibility: (I) "when" 
flexibility; (2) "what" flexibility; and (3) "where" flexibility, which may be the most important of 
all. Such methods have long been championed by economists interested in increasing the 
efficiency of protection. Indeed, the 2,600 economists urged such approaches in a letter they 
signed last year advocating action on climate change: 

"Economic studies have found that there are many potential policies to reduce greenhouse 
gas emissions for which the total benefits outweigh the total costs...The most efficient 
approach to slowing climate change is through market-based policies." 

1. "When flexibility" (timing) 

First is "when flexibility" or timing. Since climate change is a long-term problem, the 
exact timing of emissions reductions is in some sense not of primary importance. Thus the 
freedom to delay or accelerate reductions within an agreed upon time frame — while ensuring 
credibility of emissions reductions — lowers costs. 

The Kyoto Protocol incorporates this principle of "when flexibility" in four ways: 

• First, the cuts to be made in the first period are less severe, and the first period ends much 
later, than what had been proposed by many other countries, most notably the Europeans. 
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By adopting a gradual and credible path of reductions in the early years, we can greatly 
reduce costs such as those from prematurely scrapping coal-fired electricity plants still in 
the prime of their operating lives, while attaining the same ultimate environmental goals. 

• Second, under the Kyoto agreement, the emissions target is not specified in terms of a 
specific year, but rather in terms of an average over a five-year period (2008-2012). 
Averaging over five years, instead of requiring countries to meet a specific target each 
year, can lower costs, especially given an uncertain future. The averaging can smooth 
out the effects of short-term events such as fluctuations in the business cycle and energy 
demand, or hard winters and hot summers that would increase energy use and emissions. 

• Third, there is allowance for "banking" emission reductions within the 2008-2012 
commitment period, for use in a subsequent commitment period [although the emission 
targets of the next period have not yet been specified]. 

2. "What flexibility" (gases and sinks) 

The second type of flexibility is "what flexibility", along two dimensions. The first is 
the inclusion in the agreement of all six greenhouse gases. Emissions of different kinds of 
gases, not just carbon dioxide, contribute to the greenhouse effect. Since the IPCC has 
developed conversion factors for all greenhouse gases by estimating their global warming 
potentials, reductions in emissions of one pollutant can be used to substitute for increases in 
emissions of another by an amount that has equivalent environmental effects. The Kyoto 
Protocol stipulates that countries with binding targets are expected to reduce their total 
greenhouse gas emissions by certain percentages, but does not require specific reductions for 
specific gases. Since a molecule of sulfur hexafluoride is 23,900 times more potent over 100 
years than a molecule of CO2, it may be cheaper to achieve the same environmental benefit by 
eliminating one molecular unit of SFe than nearly 24,000 units of CO2. 

Some initial rough analysis indicates that a strategy of reducing non-C02 greenhouse 
gases by more than 7 percent below their 1990/1995 baseline levels while reducing CO2 by less 
than 7 percent below its 1990 level could reduce greenhouse gas emission permit prices by more 
than 10 percent. Thus allowing countries flexibility in what gases they reduce — essentially 
trading emissions reductions across gases — can help lower significantly the costs of meeting 
their targets. 

The second source of "what flexibility" is the treatment of sinks, i.e., land use activities 
that promote the removal of carbon from the atmosphere through the growth of plants. 
Promoting such sinks through afforestation and reforestation may reduce atmospheric 
concentrations of CO2 at much lower costs than reducing emissions of greenhouse gases. 
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3. "Where flexibility" (intemational) 

The third type of flexibility, and perhaps the most important, is "where flexibility" 
(intemational). As I have already emphasized, emissions have the same environmental 
consequences regardless of where in the world they occur. Therefore, the least-cost approach to 
controlling climate change is to reduce emissions wherever such reductions are cheapest. The 
Kyoto agreement includes two important cost-saving provisions of this nature. First, it provides 
for industrial countries to trade rights to emit greenhouse gases with each other. This market in 
emissions permits will ensure that emission reductions occur where they are least expensive 
within the industrial countries. In particular, U.S. companies could purchase emissions 
reductions in other participating countries when doing so would reduce their costs - lowering 
costs without affecting the level of environmental protection. 

Second, the agreement allows industrial countries to invest in "clean development" 
projects in the developing world and use these projects' certified emissions reductions toward 
meeting their targets. Many such clean-development projects may be quite cheap in terms of the 
cost per ton of emissions avoided, as has been illustrated by the joint implementation pilot 
program that is already in place in the U.S. Details of these provisions will be worked out in 
negotiations in Buenos Aires later this year. 

IV. Difficulties of Economic Analysis of Kyoto Agreement 

Now that we have a Protocol — even if it is not yet fully complete nor ready for the 
President's submission to the Senate — it is possible to examine it in somewhat more detail from 
an economic perspective. But I wish to emphasize once again the inherent limitations to any 
such estimates. Such limitations should not be surprising to you: economists have a difficult 
enough time projecting the behavior of the economy over the next quarter or year, let alone over 
the next two decades. The scale of the forecasting exercise is therefore daunting, and any 
specific results should be treated with substantial caution. 

The difflculties associated with economic analysis of climate change fall into three broad 
categories. First are the uncertainties that still remain over the terms of the ultimate treaty. 
Second are the inherent limitations of available models to analyze even short-term costs and 
benefits. And finally is a topic I discussed earlier: the impossibility of putting a single monetary 
number on the long-term benefits of climate change mitigation. 

Uncertainties over Certain Provisions in International Effort to Combat Climate Change 

The Kyoto Agreement was an historic accomplishment, delineating the broad terms of 
the international effort to address climate change. But although we know a lot more than we 
did before Kyoto about how that international system will work, there is still much that we 
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don't know. 

First, as is often the case in a legal document of the length and complexity of the Kyoto 
Protocol, there are some provisions that require further clarification and interpretation. Of 
particular concem here is the treatment of so-called sinks — activities that affect the rate at which 
carbon is removed from the atmosphere and "sequestered," specifically by the planting of trees. 

Second, the details of a number of items — primarily concerning intemational trading and 
developing countries — are the subject of further negotiations in Buenos Aires next fall, because 
they had not been definitively settled by the end of the last all-night session of the Kyoto talks. 

Finally, and most importantly, we have not yet negotiated intemational agreements to 
limit emissions beyond the 2012 window. The emission cuts agreed upon at Kyoto are only a 
first step on a long joumey. The first step that we propose to take over the next 15 years is 
critical. But the reason it is critical is not that, by itself, it will solve the climate change problem 
— emissions during any given decade are small compared to the cumulative concentrations in the 
atmosphere. Rather, the first step is critical because we can't take the second and third steps 
until we have taken the first. At the same time, any analysis is complicated by the lack of 
knowledge over what the subsequent steps will be. 

Inherent Limitations of Models 

In addition to these uncertainties about the details of the intemational effort to address 
climate change, 1 must also note the inherent limitations of the models used to evaluate that 
effort. Even within a given model, answers depend critically on the precise nature of the 
question asked. For example, the costs of emissions reductions depend critically on the extent 
of global participation and intemational trading that a treaty is assumed to feature. But in 
addition to the dependence of the results from a given model on the precise assumptions, 
different models can give different answers even when all the assumptions are specified to be the 
same — a concrete illustration of the range of uncertainty to which we must assign the predictions 
of any one individual model. 

One area in which the uncertainty is particularly large is the pace of technological 
progress — including diffusion of existing energy-efficient technologies, as well as research and 
development of new technologies — and the extent to which the pace will accelerate in response 
to govemment programs. Economics does not offer a good understanding of how technological 
progress is determined, in part because it is the stuff of experimentation, brainstorms, genius, 
breakthroughs, perceptions and habits. Invention is largely determined by inspiration — 
notwithstanding Edison, who assigned a 99 percent share to perspiration — and inspiration, in my 
experience, is difficult to fit into mathematical formulae or economic models. Models and 
experts on climate change policy tend to have a wider range of disagreement on the speed with 
which technology can be changed and the scope for speeding the diffusion of existing 
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energy-efficient technologies than on any other single issue. 

Furthermore, each model has strengths and weaknesses; each has questions to which it is 
better or worse suited to answer. Some, for example, model the energy sector in detail. Some 
allow for the fact that a coal-fired power plant cannot costlessly be converted to one that mns on 
natural gas. Some have enough policy detail to distinguish altemative ways of redistributing 
revenues that would result if emission permits were to be auctioned. Some are capable of 
showing short-term macroeconomic disequilibria. Some include a long-term "carbon cycle" 
model that can keep track of the accumulation of greenhouse gas concentrations in the 
atmosphere and their climatological effects. Some break down the rest of the world into regions 
and so can model intemational trade. No one model does everything, and therefore we must 
not rely blindly on the results of any one model or set of models. Professional judgement and 
economic intuition are also cmcial. 

Benefits of Averting Climate Change 

As I discussed above, it is evident that the benefits of averting climate change are 
potentially immense. But I have chosen not to try to quantify them in monetary terms for you, in 
light of the difflculties I have enumerated — including the quantitative uncertainty of these 
benefits, and their timing and therefore the extreme sensitivity of the results to the chosen 
discount rate. 

Instead, what I will do is draw upon a variety of sources in an attempt to add up the 
various possible costs and benefits of emissions policy excluding climate change. To give away 
the punch line, my conclusion is as follows: the net costs of our policies to reduce emissions are 
likely to be small, if those reductions are undertaken in an efficient manner, even before taking 
into account the benefits of averting climate change itself. That small net premium excluding 
the benefits of mitigating climate change, in effect, purchases a partial insurance policy against a 
serious environmental threat. 

V. Assessing the Kyoto Agreement 

The existence of modeling difficulties means that the results from any model must be 
treated with caution. We have therefore employed a broad set of economic tools to assess the 
Kyoto agreement. We have drawn on the insights of a wide range of models of the energy sector 
and economy over the next 25 years, including but not limited to the results of the Stanford 
Energy Modeling Fomm exercises, the IPCC's review of the economic and social dimensions of 
climate change, and the staff-level Interagency Analytical Team effort last year. Other tools 
include simple relevant statistics, "meta-analyses" of existing models, historical and sectoral 
examples, and basic economic reasoning. Drawing on this broad array of analytical tools is 
cmcial to an intelligent evaluation of the policy altematives. 
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To my knowledge, as of December, no model — whether used inside the govemment or 
not — had been set up precisely to analyze the parameters of the agreement that was reached in 
Kyoto. Most model-builders outside the govemment tend to take as long as several years to 
incorporate changes in policy parameters into their models. And no model is currently designed 
to assess sinks, or all six greenhouse gases included in the treaty. 

One of the leading models in the field is the Second Generation Model of Battelle 
Laboratories. The SGM is one of the models best positioned to analyze the role of international 
trade in emission permits, which we consider to be a critical element of the Kyoto Treaty. 
However, the SGM does not cover all six gases included in the Kyoto agreement or include a role 
for sinks. We have used the SGM model as a starting point for a preliminary assessment of the 
Kyoto treaty, but have attempted to supplement its results with additional analysis to account for 
such special features of the agreement as the inclusion of six gases, sinks and a possible Annex I 
trading scheme that could exclude the EU. I will share with you today some preliminary results 
of this analysis. 

Mindful of the limitations of any single model, we are eager to see features of the Kyoto 
agreement assessed by other models to obtain a better feel for the range of possible effects. 
Much of this work will continue to go on outside the govemment. For example, we have had 
discussions with the Energy Modeling Fomm, based at Stanford University. The EMF is a 
long-mnning exercise involving many of the leading climate models. We have given the EMF 
advice on how features of the Kyoto legal language can be translated into terms recognizable to 
an economist. Unfortunately, the Energy Modeling Forum believes that its members will need 
at least until mid-year to produce reliable results. 

VI. Economic Analysis 

With all of that as important background, let us now tum to the task at hand. As we do 
so, let me emphasize once again that the figures presented below do not incorporate the benefits 
of starting to mitigate climate change. 

I said in Congressional testimony last July that we can do this smart or we can do this 
dumb. I was referring to the point that the costs of cutting emissions can be much reduced if 
flexible, market mechanisms are used. Our economic analysis highlighted the importance of 
such flexible, market-based mechanisms — which are therefore reflected, at the President's 
insistence, in the Kyoto Agreement and our approach to the effort. 

Within the Kyoto agreement, this means an insistence on intemational trading, joint 
implementation, and, ultimately, on full developing country participafion. Domestically, this 
means that we implement any emissions reductions through a market-based system of tradeable 
emissions permits, which ensures that we achieve reductions wherever they are least expensive. 
But this also means taking serious and responsible steps in the short mn to prepare us to meet our 

[Automated Records Management System Hex-Dump Conversion] 



obligations in the longer term. 

The first such step is the inclusion in this year's budget of an aggressive, $6.3 billion 
program of tax cuts and R&D — $1.3 billion more than the $5 billion package the President 
promised in his October 22 speech on this issue. The goal is both to stimulate the development 
of new energy-saving and carbon-saving technologies and to encourage the dissemination of 
those that exist already. The proposed package contains $3.6 billion over the next 5 years in tax 
cuts for energy efficient purchases and renewable energy, including tax credits of $3,000 to 
$4,000 for consumers who purchase highly fuel efficient vehicles, a 15 percent credit (up to 
$2,000) for purchases of rooftop solar equipment, a 20 percent credit (subject to a cap) for 
purchasing energy-efficient building equipment, a $2,000 credit for purchasing energy-efficient 
new homes, an extension of the wind and biomass tax credit, and a 10 percent investment credit 
for the purchase of combined heat and power systems. The package also contains $2.7 billion 
over the next 5 years in additional research and development spending — covering the four major 
carbon-emitting sectors of the economy (buildings, industry, transportation, and electricity), plus 
carbon removal and sequestration. Federal facilities, and cross-cutting analyses and research. 
One example of the R&D effort is the Partnership for a New Generation of Vehicles (PNGV). 
PNGV is a govemment-industry effort to develop attractive, affordable cars that meet all 
applicable safety and environmental standards and get up to three times the fuel efficiency of 
today's cars. In FY99, the combined proposal for PNGV is $277 million, up from $227 million 
appropriated in FY98. Similar govemment-industry efforts are proposed to develop more 
efficient diesel engines for both light tmcks and heavy trucks. 

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

The third step is the promotion of an environmentally-responsible electricity restructuring 
bill, which the President identified as part of his domestic climate change package in his 
address to the National Geographic Society on October 22. An electricity sector fi^eed from 
government regulation would be a more efficient energy sector. Costs to consumers would 
fall. A reasonable overall estimate of the effects of adding federal electricity restructuring to 
the rest of the President's program to address climate change is to achieve the same 
environmental goals at a cost saving of roughly $16 bilfion per year. 

Estimated Reduction in Costs from Annex 1 Trading 

In the language of the treaty, "Annex I , " you will recall, is the set of countries that have 
agreed to take on binding limitations in emissions of greenhouse gases. Even without 
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developing country participation — which, again, the President has emphasized as essential 
before the treaty would be submitted for ratification — costs would be reduced substantially by 
trading among the Annex I countries. To provide some indication of the possible efficiency 
improvements, Russia and the Ukraine consume six times as much energy per dollar of output as 
does the United States. 

Estimates derived from the SGM model suggest that trading among Annex I countries is 
likely to reduce the cost to the United States of achieving its targets for 2008-2012 emissions by 
about half relative to a situation in which such trading was not available. This concept of costs 
is meant to capture aggregate resource costs to the US economy, including the cost to domestic 
firms of purchasing emission permits from Russia and other countries where emission reductions 
are cheaper than in the United States. The dramatic reduction in costs available from Annex I 
trading within the SGM model — cutting the costs involved by half — highlights why the 
President insisted that intemational trading be part of the Kyoto Agreement. 

Estimated reduction in costs from umbrella trading 

One possibility that emerged in Kyoto, which none of us foresaw, was the idea that the 
United States might undertake trading with a subset of Annex I countries, dubbed the "umbrella," 
that would exclude the European Union. The initial list of proposed participants in the umbrella 
includes the United States, Australia, Canada, Japan, New Zealand and Russia, with strong 
indications of interest from some others. The motivation for this idea was that the Europeans 
have been reluctant to agree to the sort of intemational trading that we want (preferring that 
they achieve their goals collectively in a group of their own, called the "EU bubble"). 

It is too early to say whether the umbrella concept will in fact be accepted by the parties. 
But it is an important concept to consider, for three reasons. First, it is conceivable that it will 
be formally agreed to in future negotiations. Second, even if the final treaty does not explicitly 
include the umbrella, but rather allows trading among all signatories (as the United States has 
proposed all along), it is conceivable that umbrella countries will agree, outside the treaty, to 
trade only among themselves. Third, the aversion toward intemational trading that the Europeans 
have expressed suggests that they might refrain from making the trades to which they would be 
entitled — which would mean that the umbrella would operate in practice, if not in formal 
intemational agreement. 

The significance of the umbrella idea in the present context is that it has the potential to 
further reduce costs to the United States. The reason is that if the Europeans do not bid against 
us for the relatively abundant, low-cost opportunities to reduce emissions in Russia and Eastem 
Europe, then the price of emissions reductions will be even lower. Results that we have 
derived from various SGM simulations suggest that relative to the situation in which there is no 
trading at all, the umbrella arrangement would reduce costs by an estimated 60-75 per cent, 
depending on whether the former Warsaw Pact countries are classed with the EU, or are instead 
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assumed to fall within the umbrella. 

Estimated reduction in costs from LDC participation 

The next consideration is participation by developing countries. The President has said 
that he will not submit the treaty for ratification without such participation - which would 
further reduce the costs involved. 

The substantial potential gains from meaningful LDC participation are highlighted by the 
significant benefits that will likely accme even from the limited role that the LDCs have already 
agreed to: the Clean Development Mechanism, modeled after Joint Implementation (JI). JI 
cannot realistically be expected to yield all the gains of binding targets for developing countries, 
but it might shave costs by roughly another 20 to 25 percent from the reduced costs that result 
from trading among Annex I countries. 

Another possibility is that we persuade some of the key developing countries that are the 
largest emitters to commit to targets, and allow us to buy emission reductions from those paths. 
We estimate that this could cut roughly 55 percent off the reduced costs that result from Annex I 
trading. [The four countries included in this particular estimate are China, India, Brazil and 
Korea.] Once these savings have been attained, the estimated reductions to US costs from 
persuading the rest of the developing world to go along with full commitments are relatively 
small. 

A useful rough check on our estimate of the gains from intemational emissions trading 
can be obtained from other modeling efforts, notwithstanding that they are likely to be more 
distant approximations to the parameters of the Kyoto Treaty. Recent results from six leading 
models that participated in the Stanford Energy Modeling Fomm show that worldwide permit 
trading would reduce the estimated costs — defined as lost consumption — of a full, long-term, 
global program to stabilize atmospheric concentrations at 550 ppmv by an average of 56 percent, 
although the results vary from model to model. 

I offer these numbers because they show the potential effectiveness of trading in reducing 
costs dramatically. But it is important that I repeat three caveats: First, as always, there is a wide 
range of uncertainty around all these estimates. Second, they apply to an idealized version of 
trading, one that assumes no problems of enforcement or transactions costs. Third, it seems 
unlikely that we will convince all of our partners to agree in Buenos Aires to the most complete 
and cost-effective intemational trading arrangements. Nonetheless, despite these caveats, the 
numbers still show major savings. 

Moreover — and I can't highlight this enough — these cost-saving features are 
fundamental tenets of the U.S. position for ratifying the Kyoto Protocol. If we do not get very 
solid provisions for intemational emissions trading and meaningful participation by key 
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developing countries, we won't submit the treaty for ratification to the Senate. So, while our 
analysis may be predicated on some ambitious conditions conceming trading and developing 
country participation, it is exactly those conditions that form the foundation of the U.S. position 
going into Buenos Aires. 

VII. Non-Climate Benefits 

The costs of undertaking greenhouse gas emission reductions must be compared to the 
benefits. As I have indicated, for various reasons our analysis does not quantify the benefits 
from averting climate change itself But the relative price shifts that are necessary to reduce 
emissions should produce benefits in three areas: air pollution, traffic congestion, and highway 
accidents. These benefits are quantifiable. The magnitude of these projected benefits would 
vary with the permit price. 

Reductions in carbon emissions also lead to reductions in emissions of pollutants that 
contribute to excess concentrations of fine particulate matter and low-level ozone. We estimate 
significant ancillary reductions of nitrogen oxides and other pollutants and associated cost 
savings even for low carbon prices. These cost savings would be even larger if carbon emissions 
reduction efforts could be carefully coordinated with the implementation of the national ambient 
air quality standards. 

Traffic congestion hurts motorists by causing delays and inconvenience. More efficient 
pricing — which recognizes the extemalities involved — should lead to reductions in congestion 
as motorists choose other means of travel, share rides, or even forgo less important trips. 

Vehicle use also leads to costly accidents and to highway injuries including fatalities. 
More efficient efficient pricing will reduce use and create savings from reduced accidents and 
resultant mortality. The savings from reduced congestion and reduced accidents are significant, 
even with low carbon prices. 

A variety of other benefits that are harder to quantify are likely to result from reductions 
in carbon emissions. With respect to transportation, reduced vehicle use will also reduce the 
cost of road repair and maintenance. Second, reduced coal use will lower mercury emissions. 
Finally, reduced energy use will also increase U.S. energy independence. Our inability to 
estimate these effects quantitatively does not imply that they are necessarily small or 
unimportant 

VIII. Preliminary Estimate of the Net Effects of the Kyoto Agreement 

We can now combine the various benefits and costs delineated above to provide a 
preliminary assessment of the likely net impact of the Kyoto agreement. This assessment 
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excludes, however, both the benefits of averted damage from climate change and also the 
impacts of a substantial number of cost- mitigating factors, including mitigation through sinks, 
and emissions reductions achieved as a consequence of the proposed Administration climate 
change initiatives. An additional limitation of this analysis is that it relies in part on results from 
one specific model-the SGM model- supplemented by additional Administration analysis to 
match the results from the model with the institutional details of the Kyoto agreement. The 
analysis does, however, attempt to account for the impact of trading under the umbrella, joint 
implementation, and meaning participation by key LDCs. Under these assumptions about 
intemational trading, the resource costs of attaining our Kyoto targets for emission reductions 
might amount to $7 to $9 billion. Adding in the non-climate benefits, overall net costs could 
reach $5 billion to $8 billion, or roughly 0.08 percent of projected GDP, under the intemational 
trading assumptions and other provisos I have mentioned. 

A more tangible measure of costs is the estimated effects on energy prices. Excluding 
the impact of electricity restructuring, our SGM-based estimate is that the price of emissions 
could be $12 to $16 per ton of carbon equivalent — and that energy prices at the household 
level could rise by about 3 percent under the Kyoto accord. Fuel oil prices could rise by 
about 6 percent, natural gas prices by 4 percent, gasoline prices by 3 percent, and electricity 
prices by 3 percent. A 3 percent increase in energy prices at the household level would raise 
the average family's energy bill by about $75 per year. 

These estimates do not mean that households' energy expenses will in fact be higher in 
2010 than today, however. In the first place, energy prices fluctuate year-by-year for all 
sorts of reasons. They could go either up or down. But even if we leave out unpredictable 
fluctuations, the energy price declines from Federal electricity restructuring would be enough 
to offset the impact estimated above. By 2008-2012, the projected 10 percent decline in 
electricity prices from the restructuring that is part of our climate change agenda will mean a net 
reduction in electricity prices in the U.S., even accounting for the small increases noted above. 

As highlighted earlier, estimates of the type that I am presenting are fraught with 
uncertainty. The estimate I just discussed was predicated on the developing country 
participation that we will insist upon in Buenos Aires as a condition for our ratifying the Kyoto 
Protocol, but which is not yet part of that Protocol. At the same time, the numbers I have cited 
are in several respects conservative: they leave out several factors, such as the role of sinks and 
policy initiatives, that could further reduce costs. But before I bring these factors into the 
analysis, allow me to say a few words about macroeconomics. 

Effects on employment and aggregate output 

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

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

IX. The Foregoing Estimates Are Conservative Along Several Dimensions 

I should emphasize that the estimates I have presented are conservative in the sense that 
they do not include three factors: the potential cost reductions resulting from the inclusion in the 
Kyoto treaty of carbon sinks, the potential payoffs to the President's technology or energy 
efficiency initiatives, or the benefits of mitigating climate change itself The first omission, 
sinks, concems a provision of the Kyoto Protocol that has received less attention than it merits. 
It is only net emissions — emissions to the atmosphere minus sequestration — that are to be 
reduced 7 percent below 1990 levels, not gross emissions. The United States plants many trees 
every year, and would receive credit for this activity under the Protocol. Very preliminary 
estimates of the implications for the United States of the Kyoto provision on sinks indicates that 
carbon sinks could comprise nearly 10% of total required emissions reductions. Decreasing the 
required emissions reduction by 10% would likely result in cost-savings greater than 10%. 

Even this estimate of the effect of sinks is conservative in one respect: it is based on an 
assumption for sink activity in the U.S. over the 2008-2012 period, and no assumed benefits from 
sinks elsewhere in the world. Very preliminary estimates suggest that incorporating the gains 
from sinks throughout the world can reduce the costs of meeting the Kyoto target by half or 
more, on top of the gains from trading among Annex I countries. (Furthermore, no model has yet 
even tried to take into account that government policies can help increase the amount of 
tree-planting, possibly through some version of the USDA's Conservation Reserve Program, for 
example.) But neither we nor other analysts are yet sure exactly how to interpret the legal 
language of the Protocol. Because the quantitative uncertainty is so large, we do not yet have an 
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estimate with which I feel comfortable. But we do know that the effect of fully modelling the 
Kyoto provision pertaining to sinks is likely to be both favorable and large. 

The estimates I have cited so far also make little allowance for the payoff to the 
President's $6.3 billion Climate Change Technology Initiative. The parameter that figures most 
prominently in analysis of technological progress in the energy field is the rate of improvement in 
the so-called Autonomous Energy Efficiency Index (AEEI), that is the rate at which the total use 
of energy falls relative to GDP. In the SGM model analysis that underlies our assessment, the 
AEEI is assumed to improve by 1.0 percent per year. Reflecting a conservative interpretation of 
the 15-year impact of the technology initiative, this is only a small increase above the 0.9 percent 
number in the Energy Information Administration's Annual Energy Outlook. 

Our justification for incorporating into our assessment such a small assumed impact of 
Administration technology policies is.somewhat analogous to the Administration's rationale for 
employing mainstream economic assumptions in our budget forecasts: in the presence of 
uncertainty, we are conservative in our estimates of the speed with which the economy will grow, 
tax receipts will rise, and the budget will improve. That way, any revisions or surprises that 
occur are likely to be in the pleasant direction. In this instance, we have conservatively assumed 
that there will be substantial lagŝ  in producing payoffs from new technology research and 
dissemination expenditures. 

Clearly, this is neither the best outcome the Nation can attain nor the best outcome the 
Administration expects to attain as a consequence of our climate change strategy over the next 
decade. Many energy technology experts forecast more rapid technological progress; and 
engineering models suggest that some energy improving technologies are available now at 
negative costs. 

If the Administration is successful in speeding the discovery and adoption of new 
technologies, the rate of improvement in energy efficiency could rise and such improvements 
would lower the cost of meeting our Kyoto target. For example, published results based on 
SGM model simulations with different assumed rates of AEEI improvement suggest an increase 
in the AEEI from 1.0 to 1.25 would be reflected in about a 40% decrease in the permit price. 

Our preliminary estimates do not fully reflect potential entrepreneurial response to 
appropriate incentives. An instmctive example of the ability of U.S. industry to perform 
beyond expectations when given appropriate economic incentives is EPA's highly acclaimed 
sulfur dioxide (SO2) program, which relies, among other things, on a system of tradeable permits 
to reduce emissions of SO2 from electric utilities. The SO2 program has been successful in 
several ways: a large number of utilities participate, SO2 emissions and ambient concentrations 
have fallen and the costs of reducing emissions are considerably lower than originally forecast. 

As has been frequently noted, the average cost of SO2 emissions reductions has recently 
been significantly lower than was originally forecast, in part due to the role of incentives in 
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fostering innovation. Emission permit prices, currently at approximately $100 per ton of SO2, are 
well below earlier estimates of around $250 to $350 per ton. 

Trading programs may not always bring cost savings as large as those achieved by the 
SO2 program; trading programs will not always be accompanied by the discovery of much 
cheaper control strategies. However, the SO2 experience demonstrates clearly how programs 
that offer important market incentives to find cheaper ways of reducing emissions can lead to 
unexpectedly low prices. 

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

CONCLUSION 

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

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

I welcome your questions. 
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Janet, 

Randy and 1 talked today, and we think there are two changes to the 
testimony from last night that should be clarified. 

First, in the Estimated Reduction of Cost from Annex I Trading section, 
there is a new paragraph comparing SGM to G-Cubed and MRT results on 
Kyoto. I don't think we should make exact comparisons (e.g., reduce costs 
by 33%) since G-Cubed simply assumed that about 88% of the U.S. required 
GHG reductions had to occur in C02, without integrating a non-C02 cost 
curve with the model results. Further, we don't know why MRT yielded such 
large results — I have asked Dan to obtain further details on the model 
assumptions to determine how they handle 6 gases, sinks, paper tons, etc. 
I think it would be better to state something along the line that we have 
reviewed other preliminary analyses of Kyoto, and found that G-Cubed 
results in a lower permit price while MRT results in a higher permit 
price. Similar modifications in language could be made in the next 
section on LDC participation as well. 

Second, I think the reference in bold to the EMF-14 550 ppm scenarios and 
varying modeling assumptions is esoteric. The point that is trying to be 
made here is that since different models have different baseline 
emissions, allocations in this exercise, done by allowing LDCs to have BAU 
and Annex I to have the rest, will then vary with different baselines. I 
think this point is lost on the reader unless one is really familiar with 
EMF-14. I don't think it should be in testimony, but you might want to use 
it in Q&A. 

Have a great week. 

Joe 
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Janet: here is the currrent draft. 

Jon: Janet asks that you share a copy with Secretary Summers. 

I believe it reflects all the changes we discussed this pm. 
In addition, 1 deleted one paragraph in the ancillary benefits discussion 
that seemed out of place. It dealt with particulate matter and ozone, and 
the benefits of reducing emissions that contribute to these. The other 
categories of ancillary benefits were treated more briefly, so detailed 
reference to this contentious issue seemed unnecessary. 

I have also faxed a copy to State for transmission to Secretary Eisenstat. 
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the benchmarks derived, etc. I am also preparing a set of basic facts abo 
ut Federal minority procurement and will be providing comments to Ann's 
draft message document. Thanks. 
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AFFIRMATIVE ACTION PROCUREMENT REFORM Q&As 

Q. IS THERE REALLY ANYWAY TO JUSTIFY A "RACIAL PREFERENCE" PROGRAM? 

A. This is not a racial preference program. Minority firms are not getting a price credit to help 
them win more contracts than similar firms are winning. Price credits are being used to help 
level the playing field for small disadvantaged firms, where data show they are not winning their 
fair share of contract dollars, when compared with otherwise similar firms. 

Q. WHAT DO THE BENCHMARKS MEASURE? 

A. For each industry, the benchmarks measure the "capacity" compared to the "utilization" of small 
disadvantaged businesses. The "capacity of small disadvantaged businesses is their share of 
contracting dollars typically obligated in 1996 to firms, ready and willing to contract with the 
federal government controlling for the size and age of the firms. "Utilization" is the actual 
small disadvantage business' share of contracting dollars obligated. 

Q. WHAT FIRMS WERE THE SMALL DISADVANTAGED BUSINESSES COMPARED TO? 

A. The U.S. Department of Commerce gathered data to look at firms that were already and 
willing to contract with the federal govemment in 1996. Using data from 1996, the 
U.S. Department of Commerce gathered data from three sources: a representative sample 
of firms that either won or lost bids on competitive govemment contracts: all other firms that 
had new definitive contract actions let in fiscal year 1996, and; all firms certified for 
participation in the Small Business Administration's 8(a) program. 

Q. IF THERE IS A DIFFERENCE BETWEEN THE DOLLARS WON BY SMALL DISADVAN­
TAGED BUSINESSES, AND THE DOLLARS THEY WERE EXPECTED TO WIN, DOES 
THAT MEAN THE FEDERAL GOVERNMENT IS DISCRIMINATING AGAINST SMALL 
DISADVANTAGED BUSINESSES? 

A. Not necessarily. Differences between dollars won, and dollars typically awarded to firms 
of similar size and age, could reflect the effects of discrimination in the private sector on 
the competitiveness of small disadvantaged businesses in the federal sector. 

Q. COULD THE DIFFERENCES BETWEEN SMALL DISADVANTAGED BUSINESSES AND 
OTHERS, IN THEIR FEDERAL CONTRACTING EXPERIENCE, BE THE RESULT OF 
GREATER EFFICIENCY FOR OTHER FIRMS? AND IF SO, IS THIS PROGRAM JUST 
REWARDING THE INEFFICIENCY OF SMALL DISADVANTAGED FIRMS? 

A. No, the program is aimed at leveling the playing field for small disadvantaged businesses. Because 
the benchmarks compare firms of equal age, and size, within the same industry, many economists 
think that management ability among those firms would be similar. Any remaining differences 
between small disadvantaged firms and others, are likely to be related, directly or indirectly, to 
some factor of discrimination like access to working capital or price discrimination from suppliers. 

0. WHY SHOULD THE GOVERNMENT CARE IF THIS PARTICULAR GROUP OF FIRMS 
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IS "UNDER USED," AS OPPOSED TO ANY OTHER GROUP OF FIRMS? 

A. The President is committed to removing any vestiges of racial discrimination, as a barrier to the 
full participation of all Americans in our society and economy. 

Small, disadvantaged businesses play a significant role in making the competitive bid process more 
competitive. 

> SDB firms represent about 16 percent of all firms in the competitive bid process, with higher 
shares in some industries 

> In many industries, SDB presence is vital to the competitive process. For instance, in the 
standard industrial code for repair services, almost 10 percent of solicitations would have 
resulted in only one bidder, if SDB firms had not also bid. 

Q. GIVEN THE SMALL BUSINESS ADMRvlISTRATION'S 8(A) PROGRAM, DOESN'T THIS 
PROGRAM CREATE ADDITIONAL ADVANTAGES FOR THE SAME FIRMS? 

A. No. 

> The price credit program will be offered to a set of small, disadvantaged business owners 
virtually distinct from the set of firms in the 8(a) program. Fewer than 10 percent of the 
small disadvantaged businesses who bid on contracts, outside the 8(a) program, are 8(a) firms 

> Slightly more small, disadvantaged businesses are participating in the competitive bid process 
(estimated to be about 7,000, excluding 8(a) firms that participate in the non-8(a) competitive bid 
process) than are in the 8(a) program (around 6,200). 

> While still small, these non-8(a) small, disadvantaged businesses, tend to be larger, slightly older, 
and appear to have higher productivity than 8(a) firms. Though we have not, at this time, 
determined their relationship to the 8(a) program, the data are consistent with these firms being 
predominantly successful graduates of the 8(a) program and not firms that were unable to meet 
8(a) certification standards. 

Q. WHY HAVE TWO PROGRAMS AIMED AT MINORITY BUSINESSES? CAN'T THIS 
PROGRAM JUST REPLACE THE SMALL BUSINESS ADMINISTRATION'S 8(A) 
PROGRAM? 

A. No. The price credit, which addresses fair utilization of existing disadvantaged businesses, needs 
the 8(a) program to help address the low presence of minority firms. Because the problems faced in 
firm creation are different from the problems existing firms face in being successful, one policy tool 
is unlikely to address both sets of problems. 

Q. DOESN'T THIS PROGRAM CREATE NEEDLESS TOOTH GNASHING OVER RACE, 
WHEN THE GAPS IN CONTRACTING FACED BY MINORITY FIRMS IS SMALL? 
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A. No. The gaps between the amount of contracting dollars awarded to small disadvantaged 
businesses, and the average size of contracts typically won by firms of their size, can be large. For 
instance, in the industrial classification for engineering, accounting and management related 
services, SDBs won about x percent of contracting dollars, though given their firm size, SDBs 
might have won about x percent of contracting dollars. On a national scale, SDBs won about x 
percent of contract dollars in competitive bids for general construction, while given their firm size 
they might have won about x percent. 

Q. WON'T THIS PRICE CREDIT MEAN THE COST OF DOING FEDERAL GOVERNMENT 
PROCUREMENT WILL BE HIGHER? 

A. No. 

> Price is only one factor in determining a winning contractor. The low bid is not the automatic 
winning bid. Further, only a small share of govemment contracting is subject to full, and open, 
competition bids. 

> In the short run, the price credit may make all firms bid more competitively. The experience 
the Department of Defense had with its authority to use a price credit showed that in the 
industries, where we are applying the price credit, the price credit did not increase costs for the 
Department of Defense for the contracts won by small disadvantaged businesses. Almost all 
small disadvantaged businesses that won contracts were the low bid. 

> Over time, the govemment's interest is in maintaining a competitive process. Small 
disadvantaged firms have proven themselves important to keeping the process competitive. So, 
in the end, a viable, small disadvantaged business community helps keep costs down. 

Q. WHY DO MINORITY FIRMS GET PRICE CREDITS IN INDUSTRIES WHERE THEY 
ALREADY MAKE UP A LARGE SHARE OF CONTRACTS, FOR INSTANCE, AS IN 
STANDARD INDUSTRY CODE 73? 

A. This program is not a racial preference program, and it is not a racial quota. The price credits are 
being used to level the playing field for small disadvantaged firms, where the data show they are not 
winning their fair share of contract dollars, when compared to otherwise similar firms. The purpose 
of the benchmarks is not to preordain a limit on minority contracting, but to establish a fair and 
level playing field. On that fair and level playing field, minority contracting may be at a high, or a 
low level. Overall, small disadvantaged firms make up 25 percent of the firms identified in the data 
base used to create the benchmarks. Adjusting for the age and size of those firms, it could be 
expected that they could handle 12 percent of all contracting. So, in some industries that number 
will be higher, and in other industries it will be lower. 

Minority firms face discrimination that makes the type of industries they start businesses in differ 
from the types of industries non-minorities start businesses. Consequently, they will be more 
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concentrated in some industries than others. Because of differences in access to clients, perhaps 
because of overt discrimination, perhaps because of differences in the ability to network, minority 
firms can also have different attitudes toward public sector contracting than non-minority firms. 
Unlike employment, civil rights laws do not cover business contracts with other businesses. 
Because the public sector is so small compared to the private sector, minority firms may show up as 
a disproportionate share of businesses in the public sector. 

By way of example, think back to when women were virtually excluded from private sector law 
practice. Imagine that 90 percent of law graduates who pass their bar exams are male, and 10 
percent are female. Also, imagine that the federal govemment hires 15 percent of all new law 
students. Ignoring state and local govemment for now, that would put 85 percent of lawyers in the 
private sector. Now, back to the exclusion of women from private practice. If private law firms did 
not hire women, and instead all came to the federal govemment for work, then 67 percent of 
applications for federal govemment will have a legal work force that is two-thirds female. If the 
govemment does not have a legal work force that is two-thirds female, then it would have to hire 
some unqualified males, or outbid the private sector to get qualified males. 

Suppose because of discrimination in employment, and discouragement on the part of schools, 
instead of going on to law school, women with the same ability to do legal work went into social 
work. Imagine that 80 percent of social work graduate students were female. Social work is a 
profession where a disproportionate share of the workers are in the public sector. So imagine that 
the federal govemment hires 40 percent of all social workers graduates. But in this case, the non­
federal sector also hires women. If men and women equally apply to the federal and non-federal 
sector, then 80 percent of job applicants will come from females. Again, if the govemment does not 
hire a social worker workforce that is 80 percent female, it would have to hire some unqualified 
males, or outbid the non-federal sector to get qualified males. 

To finish the example, if social workers are only 1 percent of all govemment employees, the high 
share of women who are in social work will not offset their potential for under-representation in the 
federal sectors as a whole. If the govemment does not take measures to have a fair hiring practice, 
in the examples given, then it would have to hire unqualified applicants or outbid the private sector 
to get qualified applicants. Neither is a satisfactory outcome. 

The example is a simplification of the problem, of course. It serves to highlight how discrimination 
in the private sector can affect utilization in the federal sector. However, the example would also 
have to acknowledge that discrimination in the private sector could affect the federal sector in other 
ways. For example, in the case of the lawyers, if federal personnel offices hired experienced 
lawyers, then males would cleariy have advantages over females because of discrimination in the 
private sector. In that way, though the personnel officers may not be using an unreasonable job 
requirement, they would still carry the effects of private discrimination into the public sector. And 
so, even though women may be found in the private sector, way out of proportion to their numbers 
in the overall population of lawyers it may still prove necessary, in this example, for the federal 
govemment to take some action to prevent repeating discrimination. 

Q. WHAT IS THE PURPOSE OF THE CLINTON ADMINISTRATION'S NEW REGULATIONS 

TO REFORM AFFIRMATIVE ACTION IN FEDERAL PROCUREMENT? 
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A. These regulations are a serious and thoughtful effort to ensure that federal affirmative action 

procurement programs comply with the standards set in the Supreme Court's 1995 decision in 

Adarand\i. Pena. The)/ also fulfill the President's commitment to "mend, not end" these programs. 

These regulations continue this country's efforts to eliminate the effects of past and continuing 

discrimination against minority-owned firms lawfully, without eliminating affirmative action 

entirely. 

Q. HOW DOES THIS NEW PROGRAM DIFFER FROM THE SDB PROGRAMS PREVIOUSLY IN 

EFFECT? 

A. There are several significant differences. First, the proposal would tighten certification 

requirements for small, SDB's. Second, agencies would be required to implement measures that do 

not rely on race to broaden the opportunities for small, minority firms. Third, a series of 

"benchmarks" estimated by the Department of Commerce would tie the use various SDB 

procurement mechanisms to statistical data demonstrating that minority-owned firms have been 

disadvantaged in particular industries. The proposed system would only use SDB set-asides at a 

last resort and after trying lessor means. Instead, contracts would be open to all firms and agencies 

would be able to use price evaluation adjustments as part of the bidding process, a tool that was 

previously authorized only at the Department of Defense and in a few other aspects of federal 

procurement. 

Q. DOESN'T THE SUPREME COURT'S /ID/l/M/VDDECISION PROHIBIT THIS TYPE OF 

AFFIRMATIVE ACTION PROGRAM? 

A. No. The Supreme Court confirmed that the federal government can use affirmative action to 

remedy the effects of racial discrimination, but held that we must narrowly tailor such programs to 

serve a compelling government interest. After a thorough review of federal affirmative action 

programs and the legislative history and justifications for them, the Justice Department concluded 

that there still exits a compelling need for federal procurement programs that benefit disadvantaged 

minority businesses. However, agencies must change the manner in which they use affirmative 

action in federal procurement to meet the requirements oi Adarand 

Q. WHAT MAKES THIS NEW SYSTEM NARROWLY TAILORED? 

A. The Supreme Court identified six relevant factors when using race and ethnicity to award federal 

contracts, which these regulations address. 

S> First, agencies must always to use race-neutral alternatives, such as outreach and training, to the maximum extent possible. 

Second, race cannot be the sole factor in SDB procurement decisions — all firms obtaining federal contracts, must show 

that they qualify to perform the work. 
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^ Third, SDB procurement mechanisms will be used only when the data on procurement shows that minority businesses have 

been disadvantaged. 

^ Fourth, the authorized SDB procurement mechanisms and price evaluation adjustment 

percentages, by major SIC group, will based on an annual analysis of the use of SDB firms as 

related to the number of qualified SDBs to perform the work in question. 

^ Fifth, as SDB firms are more successful in obtaining federal contracts, the authorized price evaluation adjustment level will 

decrease automatically and end altogether, with the elimination of discrimination in various sectors of the economy. 

^ Finally, the new program will not over burden non-SDB businesses. The overwhelming 

percentage of federal procurement money will continue to flow, as it does now, to non-

minority businesses. 

WONT THIS PROGRAM RESTRICT OPPORTUNITIES FOR NON-DISADVANTAGED 

FIRMS? 

No. In 1997, only 6.5 (check) percent of the federal government's purchasing was conducted with 

disadvantaged businesses even with the use of affirmative action programs. Thus, 94 (check) 

percent of the government's business goes to non-SDB firms. The President's review of 

affirmative action programs did find that the use of set-asides has created some concentrations of 

SDB awards in some industries and regions. The Defense department suspended use of the rule of 

two set-aside program in October 1995. That action was taken because of the justice 

Department's review and recommendation and after several cases were filed challenging the 

constitutionality of that program. 

V For one, the new regulations open participation in the SDB program to more women and 

nonminorities. 

^ Second, firms that do not participate in SDB programs received more than 94% of 

the government's contracting business in FY 1996, and that will likely continue under the new 

proposal. 

^ Third, contracts will be awarded in competitive bidding, with price evaluation adjustments, 

rather than being set aside for bidding only by SDB firms. 

^ Finally, the regulations are designed to ensure that SDB awards will not be unduly concentrated in particular industries and 

geographic markets. The benchmark limitations will limit the use of SDB procurement mechanisms to circumstances 

where discrimination has 

reduced SDB participation in contracting. 
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Q. WE HAVE HAD AFFIRMATIVE ACTION IN FEDERAL PROCUREMENT FOR TWO 

DECADES. WHY DO WE STILL NEED MINORITY BUSINESS PROGRAMS? DO THEY 

REALLY SERVE A "COMPELLING INTEREST?" 

A. Yes. In the 1970's, minority-owned firms received only 1%of the federal contracting dollar. 

With affirmative action programs, minority businesses have been able to make progress in 

breaking into a government procurement system that had effectively locked them out before. The 

evidence today demonstrates, however, that discriminatory practices continue to create additional 

hurdles for minority firms competing for government contracts. The available evidence of 

discrimination paints a compelling picture for remedial action in government procurement, a need 

that was reaffirmed by Congress in 1994 when it enacted FASA. 

Q. WHAT EVIDENCE DO YOU HAVE TO BACK UP YOUR CONTENTION? 

A. The evidence is overwhelming and has been thoroughly documented in an analysis of the 

legislative history and available empirical data conducted by the Department of justice. For 

example, 

^ the typical white-owned business receives three times as many loan dollars as the typical black-owned business with the 

same amount of equity capital. 

^ In construction, white-owned firms receive fifty times as many loan dollars as black-owned firms with identical equity. 

Once formed, the exclusion of minority firms from "old boy" business networks deprives them of critical information about 

potential contracts and places them at a competitive disadvantage. 

^ Difficulties in obtaining bonding also hinder minority firms who want to participate in 

government procurement. One Louisiana study found that minority firms were nearly twice 

as likely to be rejected for bonding, three times more likely to be rejected for bonding for 

more than $1 million, and on average were charged higher rates for the same bonding policies 

than white firms with the same experience level. 

Q. IS THE SBA 8(A) BD PROGRAM AFFECTED BY THE NEW REGULATIONS? 

A. Yes, but the 8(a) program would remain in effect. The 8(a) program is a business development 

program that is distinct from the other SDB programs. 

^ It is more narrowly tailored because of its more stringent requirements for eligibility and certification, especially with respect 

to whether participating firms are economically 

disadvantaged. 

^ Firms in the 8(a) program must develop and meet business development plans and they may 

only stay in the program for a limited time. The Justice Department will continue to defend 

the constitutionality of the program on that basis. 
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Q. WHAT IMPACT WILL THE BENCHMARKS HAVE ON SBA'S 8(A) BUSINESS 

DEVELOPMENT PROGRAM? 

A. To ensure that affirmative action in federal procurement is fair and consistent with the spirit of 

these reforms, agencies use of the 8(a) program will be guided by the benchmark limitations 

established by the new regulations. If the level of minority contracting in an industry exceeds the 

benchmark calculation, the SBA Administrator can take several steps, including: (1) limiting 

entry of new firms into the program in that industry for some time; (2) accelerating graduation for 

firms that do not need the full period of sheltered competition; or (3) limiting the number of 8(a) 

contracts awarded in particular industries or in specific geographic areas where contracts may be 

unduly concentrated. 

Q. HOW WILL THE BENCHMARK LIMITATIONS WORK? 

A. The benchmark limitations will represent the level of minority participation in federal 

procurement that would be expected in the absence of discrimination. They are a measure of 

the capacity of minority contractors to perform the work in a particular industry — or what it 

would be, absent discrimination. Benchmark limitations will be calculated for major SIC groups 

at the two-digit level. If in an industry, SDB participation in federal procurement matches or 

exceeds the capacity of SDB firms to do the work, the authorized price evaluation would 

be adjusted downward accordingly. 

Q. HOW WILL THE PRICE EVALUATION ADJUSTMENTS WORK IN PRACTICE? 

A. In competitive, negotiated competitions, contracting officers will be able to award a contract to an 

SDB if the SDB is qualified to perform the work and its bid is within a certain percentage of the 

fair market value of the contract. The Federal Acquisition Streamlining Act ("FASA") passed by 

Congress in 1994 authorizes credits of up to 10%. Under the new regulations, price evaluation 

adjustments will be anywhere from 0 to 10% of fair market value, depending upon an analysis 

conducted by the U.S. Department of Commerce. Prime contractors, who commit to using 

SDB subcontractors, will also be eligible to receive an adjustment. However, the proposal does 

not require agencies to use numerical credits based on the price of the contract. Agencies will 

have flexibility to develop other methods for awarding credits to SDB's and prime contractors 

who use SDB subcontractors. 

Q. ARE THE BENCHMARK LIMITATIONS Q^UOTAS? 

No. A quota is a fixed number that must be achieved despite the availability of qualified 

individuals. It lacks flexibility and disregards merit. The benchmark limitations are precisely the 

opposite. They impose limitations on the use of SDB procurement mechanisms. As minority 

firms are more successful in obtaining federal contracts, reliance on them will decrease. The 

benchmark limitations provide a means to measure success in providing opportunities for SDBs, 
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but they do not set a minimum or a maximum level of minority contracting that must be achieved. 

Never would an agency ever be required to award a contract to an unqualified firm simply to meet a benchmark. 

Q. WILL SDB SET-ASIDES BE PERMITTED UNDER THESE REGULATIONS? 

A. Not at first. Agencies would only be authorized to award price evaluation adjustments under the 

new program. Only if these mechanisms do not eliminate the vestiges of discrimination in 

particular industrial sectors, will the use of set-asides be considered. 

Q̂^ WHO IS ELIGIBLE TO PARTICIPATE IN THIS PROGRAM? IS THE PROGRAM 

RESTRICTED TO MINORITIES? HOW MANY FIRMS DO YOU EXPECT TO APPLY? 

A. Any business owned and controlled by one or more socially and economically disadvantaged is 

eligible to participate in the program. Although statute presumes certain racial and ethnic 

minorities to be disadvantaged, the regulations permit others to be included as well, for example, 

a poor Appalachian white person who has never had a quality education or the ability to expand 

his or her cultural horizons. In order for a non-minority firm to establish their eligibility, the 

new regulations permit them to establish that they are socially and economically disadvantaged 

under a lower standard of proof — a preponderance of the evidence test rather than a clear and 

convincing test. 

Q. WHICH GROUPS HAVE A REBUTTABLE PRESUMPTION OF BEING SOCIALLY 

DISADVANTAGED? ARE WOMEN A PRESUMED GROUP? 

No. The following designated groups are presumed to be socially disadvantaged: Black 

Americans; Hispanic Americans; Native Americans (American Indians, Eskimos, Aleuts, or 

Native Hawaiians); Asian Pacific Americans (persons with origins from Burma, Thailand, 

Malaysia, Indonesia, Singapore, Brunei, Japan, China, Taiwan, Laos, Cambodia (Kampuchea), 

Vietnam, Korea, The Philippines, U.S. Trust Territory of the Pacific Islands (Republic of Palau), 

Republic of the Marshall Islands, Federated States of Micronesia, the Commonwealth of the 

Northern Mariana Islands, Guam, Samoa, Macao, Hong Kong, Fiji, Tonga, Kiribati, Tuvalu, or 

Nauru); Subcontinent Asian Americans (persons with origins from India, Pakistan, Bangladesh, 

Sri Lanka, Bhutan, the Maldives Islands or Nepal). 

Ĉ . WHAT IS THE PROCESS FOR CERTIFYING DISADVANTAGED AND ECONOMIC 

STATUS? WHAT EVIDENCE WILL SBA RELY UPON? 

A. In determining whether an individual is socially disadvantaged, SBA will consider the totality of 

the circumstances experienced by the individual, such as their education, employment and 

business history, as it demonstrates such disadvantage. In evaluating whether an individual is 

economically disadvantaged, SBA will consider the extent to which a disadvantaged individuals 

ability to compete in the free enterprise system has been impaired due to diminished capital and 

credit opportunities. A person will be ineligible if their net worth exceeds $750,000, net of the 

value of their home or financial interest in the firm. 
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Q. IS THE NEW PROGRAM A RETREAT FROM CURRENT AFFIRMATIVE ACTION 

PROGRAMS? WILL IT RESULT IN A REDUCTION IN MINORITY CONTRACTING? 

A. The new regulations implement the authority extended to federal agencies by FASA in 1994 to 

promote opportunities for SDBs, including the use of the measures such as price evaluation 

adjustments for SDB. Previously, only DoD and a handful of smaller agencies had this authority. 

Agencies are also being encouraged to make even greater efforts to use tools that do not explicitly 

rely on race in procurement decisions, such as outreach and training for SDB contractors. 

Q. WHAT EFFECT WILL THESE REGULATIONS HAVE ON WOMEN-OWNED 

BUSINESSES? 

A. These new regulations may increase opportunities for women and other non-minorities. By 

lowering the standard of proof that women-owned businesses, among others, must meet to 

establish that they are socially and economically disadvantaged, qualifying as SDBs will be easier 

for them. 

^ This proposal does not alter the current goal for the inclusion of women in federal contracting, nor does it alter the 

Department of Transportation's Disadvantaged Business Enterprise program, which includes women in its procurement 

goals. Neither of these programs provide for price evaluation adjustments or sheltered competition. 

^ In addition, under Supreme Court precedent, strict scrutiny does not apply to classifications based on gender. Adarand, 

therefore, does not require the application of strict scrutiny to these programs focused on creating opportunities for 

women-owned businesses. 

Q. DOES THIS PROPOSAL ATTEMPT TO COMBAT FRAUD? 

A. Yes. 

^ For the first time, firms must present a certification from entities approved by SBA that the identified socially and 

economically disadvantaged individuals in fact own and control the company. 

P The new rules also require prime contractors to verify an SDB's status by consulting an SBA list for both subcontract targets 

and for the subcontracting plan. 

^ Also, the rules allow for challenges as to the veracity of a firm's representation of being an SDB. 

^ In addition, the Department of Justice and SBA are committed to identifying and prosecuting to the full extent of the law 

individuals who misrepresent their SDB status. 
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Ĉ . DOES THIS PROGRAM CREATE BENEFITS FOR UNQ^UALIFIED FIRMS? 

A. No. Every firm is required to meet all quality and performance standards in order to be selected 

for any contract award. 

q . DO THESE NEW REGULATIONS AFFECT THE DEPARTMENT OF TRANSPORTATION'S 

DBE PROGRAMS? 

No. DOT'S DBE program is covered by a separate statue. (More) 

Q. WON'T THESE REGULATIONS REPRESENT A GREAT DEAL OF ADDITIONAL WORK 

FOR PRIME CONTRACTORS? 

A. No. These regulations will not require significant contractor investment or a long implementation 

period, nor will they be particularly complex to carry out, particularly for contractors who have 

experience dealing with DOD. All of the procurement mechanisms contained in the rule have 

been used in DOD for some time. In extending them to the civilian agencies, we have simplified 

them to maximum extent possible and they should not cause unnecessary difficulties as 

entrepreneurs try to follow them. 

Q̂^ WHAT IS THE PROCESS FOR DETERMINING WHEN ADDITIONAL OR ALTERNATE 

DBE PROCUREMENT MECHANISMS WILL BE AUTHORIZED? 

A Under the rule, the Department of Commerce is not limited to the SDB procurement mechanism 

identified in this section where the Department has found substantial and persuasive evidence of 

(1) a persistent and significant underutilization of minority firms in a particular industry, 

attributable to past or present discrimination; and (2) a demonstrated incapacity to alleviate the 

problem by using those mechanisms. 

By the same token, if an agency feels a particular industry category to bear a disproportionate 

share of the contracts awarded by a contracting activity's goals for SDB concerns, requests for a 

determination, including supporting rationale, including any peculiarities related to industry, 

regions, or demographics, may be submitted to Commerce for a determination. If approved by 

commerce, a contracting office will be permitted to limit the use of the approved SDB mechanism 

in future limitations only. 

Q. HOW ARE YOU GOING TO KEEP PRIME CONTRACTORS FROM MISREPRESENTING 

THEIR SDB UTILIZATION? 

A. These new regulations require firms claiming an SDB procurement benefit to be certified and 
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included on a SBA-maintained register. By requiring prime contractors to check that register 

before treating them as SDBs, they will know that they are using legitimate SDB firms. 

Moreover, the government will review the accuracy of any reports submitted by prime contractors 

as part of the normal contract oversight. 

Q. DO THE BENCHMARKS FACTOR IN THE LEVEL OF SUBCONTRACTING? HOW IS 

THIS DONE, WHEN THERE IS NO SUCH DATA BASE TO DO IT WITH? 

A. No. (Elaborate). 

q . IN ITS MAY 23,1996 PROPOSED RULE, THE DOJ INDICATED IT INTENDED TO STEP 

UP OUTREACH AND TECHNICAL ASSISTANCE. ARE THERE ANY SUCH INITIATIVES 

BEING PURSUED? 

A. ????????????. 

Q. ARE AFFIRMATIVE ACTION PROCUREMENT PROGRAMS STILL NEEDED? 

A. Yes. Disadvantaged business programs were enacted in response to specific findings that 

discrimination has impeded the ability of minority-owned and other disadvantaged firms from 

developing in our economy. Affirmative aaion has closed many gaps in economic opportunity, 

but the need remains. 

Q. AREN7 AGENCY GOALS FOR AWARDING CONTRACTS TO SDBS REALLY 

Q^UOTAS? 

A. No. Goals are not a numerical straight-jacket ~ they reflect an aspiration that a certain percentage 

of contracting will be with disadvantaged firms, not a guarantee that it will happen. Indeed, until 

1993, even the 5% goal was not achieved. The only consequence of failure to meet a goal is that 

an agency will be expected to continue to make a good faith effort. Similarly, the 5% goal is not a 

cap. 

Q. WHAT OTHER CHANGES ARE YOU MAKING TO THE SBA 8(A) BD PROGRAM? 

A. SBA is working hard to improve the efficiency of the program and have already carried out 

important changes in this regard. In the future, we hope the program can give meaningful help to 

a greater number of eligible participants. (More) 

Q. WHAT MUST AN SDB DO TO BE ELIGIBLE FOR THE PROGRAM? 

A. To be eligible for a price credit, an offeror must submit a certification, obtained within 
the past 

three years, that the business is owned and controlled by one or more socially 
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disadvantaged 
persons. Members of designated minority groups seeking to participate in SDB 

programs fall 
within the statutorily mandated presumption of social and economic disadvantage 

established 
in Section 8(d) of the Small Business Act. Non-presumed offerors who do not fall 

within the 
statutory presumption can qualify by submitting evidence proving their social and 

economic 
disadvantage status. 

Q. WHO BE RESPONSIBLE FOR CERTIFYING SDBS? 
A. The Small Business Administration's Office of Govemment Contracting and Minority 

Enterprise Development will administer the new SDB Certification program. In 
particular, 

they will: 

^ certify all qualified concerns requesting SDB certification; 

^ decide protests and appeals; 

^ establish and oversee a nationvi/ide network of private certifiers who will help SBA 

process applications, ensure that they are complete and correct in form, and make 

a determination that the applicant firm is In fact owned and controlled by the 

individuals Identified as the owner; and 

^ maintain a national public on-line registry of certified SDBs. 
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testimonytoday,lwillattempttoidentifykeyelementsoftheagreement,suchaseffectivei 
ntemationalemissionstradingarrangements,meaningfuldevelopingcountryparticipati 
onandrelianceonflexible,marketbasedmeasures,thatensurethatreductionsinglobaIgre 
enhousegasemissionsareconsistentwithcontinuedstrongeconomicgrowth.Iwillexplaint 
hereasoningunderiyingmyconclusionthat,undertheseconditions,economicimpactsareli 
kelytobemodest.TheAdministrationisstronglycommittedtoensuringthatthesekeyelem 
entsarereflectedinourdomesticandinternationalclimatechangepolicies.Wearefirmlyc 
ommittedtomeaningfuldevelopingcountryparticipation,aswellasemissionstradingboth 
domesticallyandintemationally.Andasyouknow,thePresidentsFY1999budgetincludesa$ 



6.3billionpackageoftaxcutsandR&Doverthenext5yearstojumpstartourefforts.l.Basic 
EconomicRationaleoftheKyotoTreaty ! Tobeginouranalysis,itmaybeworthsteppingb 
ackandexaminingthelargerquestionofthebasicrationale,fromaneconomistsperspective 
,fortheKyotoAgreement.T(^4 
<DL!T$&)\+-0d24XTTheearth'ssurfaceiswarmingfromtheaccumulationofgreenhouseg 
asesfrommyriadsourcesworldwide.Noneoftheseemitterspresentlypaysthecosttootherso 
fwarming'sadverseeffectsaclassicextemalityinthelanguageofeconomists.Asaresulto 
fthesedistortedincentives,disruptionoftheEarthsclimateislikelytoproceedatanexce 
ssivepaceandifleftuncontrolledmayposesubstantialcostsintermsofharmtocommerceand 
theenvironmentalike.ThefundamentaleconomiclogicoftheKyotoagreementisthusthatwit 
houtsuchanintemationalagreement,individualnationswillnothavetheproperincentive 
stoaddressthethreatsfromglobalclimatechange. „%) Il.CostsofClimateChange ' 
InevaluatingeffortstomitigateglobaIwarming,thefirststepistoconsiderthecoststha 
t 8 arelikelyifwefailtotakeanyactionforthesecostsprovidetheprimarymotivationfor 
reducinggreenhousegasemissions.ThelntergovemmentalPanelonClimateChange(IPCC) 
jointlyestablishedbytheWorldMeteorologicalOrganizationandtheUnitedNationsEnviro 
nmentProgramme,concludedin 1995that thebalanceofevidencesuggeststhatthereisadisc 
emiblehumaninfluenceonglobalcIimate.Currentconcentrationsofcarbondioxide,metha 
ne,nitrousoxide,andtheotherso-caIledgreenhousegaseshavereachedleveIsweIIaboveth 
oseofpreindustrialtimes.Ofthese,carbondioxide(C02)isthemostimportant:netcumulat 
iveC02emissionsresuUingfromthe $ 
bumingoffossilfuelsanddeforestationaccountforabouttwo-thirdsofpotentialwarmin 
gfromchangesingreenhousegasconcentrationsrelatedtohumanactivity.ClimaticImpact 
4 
Ifgrowthinglobalemissionscontinuesunabated,theatmosphericconcentrationofCO 

2 willlikelydoublerelativetoitspreindustriallevelbymidwaythroughthenextcentur 
y.AsaresultoftheincreasedconcentrationofC02,theIPCCestimatesthatglobaltemperatu 
reswill increasebybetween2.5to6degreesFahrenheitinthenextl00years,withabestgue 
ssofabout3.5degreesFahrenheit.Whilescientistsbelievethathumanactivitiesareleadi 
ngtoagradualwarmingoftheaveragetemperatureoftheearth,thechangeintemperatureinag 
ivenregionata H giventimemaydiffersubstantiallyfromthisaverage.Indeed,modelspre 
dictwarmingwillbegreaterinhighlatitudesthaninthetropics,andgreateroverlandthano 
cean.Manymodelspredictlargerincreasesinevaporationthaninprecipitationovermidlat 
itudelandareas,whichwouldresultindrierconditionsinthoseregions,especiallyduring 
summerinNorthAmericaandEurope.Potentialconsequencesassociatedwiththisshiftinc 
limateincludeariseinsealevels,greaterfrequencyofsevereweatherevents,shiftsinagr 
iculturalgrowingconditionsfromchangingweatherpattems,threatstohumanhealthfromi 
ncreasedrangeandincidenceofdiseases,changesinavaiIabilityoffreshwatersupplies,a 
nddamagetoecosystemsandbiodiversity.EconomicandMonetaryDamages &D # Thederi 
vationofquantitativeormonetaryestimatesofthedamagesfromsuchachangeintheclimatei 
sextremelydifficultgiventhecapacityoftodaysforecastingmodels.Estimatesoftheecon 
omicdamagesfromclimatechangefalIintothefollowingbroadareas:agriculture,sealevel 
rise,aircondifioningandheating,watersupply,humanlifeandhealth,airpollution,ando 
thercosts(hurricanes,relocationcosts,humanamenity,construction,Ieisureactivitie 
s, „%) urbaninfrastructure,andecologicaldamagessuchasforestlossandspeciesloss) 
.Asubjectofgreatuncertaintyandsensitivityisthe discountratethatisappliedtothe 
benefitsofavertingfutureclimatechange.Suchadiscountrateisneedediftheanalysisist 
obeexpressedinmonetaryterms,becauseadolIartodayisnotworththesameasadollartomorr 
ow.Andsincethebenefitsofstemmingfutureclimatechangeaccrueovemotonlydecadesbutc 
enturies,smalIchangesinthediscountratecanproducesubstantialchangesintheresults. 
Buttheprecisediscountratethatshouldbeusedtoevaluatequestionsasimportantasthefut 
ureclimateoftheplanetremainsasubjectofintensedebate.ltissafetosaythatthereis,as 
ofyet,noprofessionalconsensusontheissue.Asimilarpointconcemsriskaversion.Tow 
hatextentarewewillingtotakechanceswithourplanet?Thepointappliesparticularlytoca 



tastrophescenarios.Scientistshavethoughtofmanypossiblescenarios,mostofwhichthey 
arefortunatelynotyetpreparedtopronounceasparticularlylikelybasedoncurrenteviden 
ce,butwhichmightbetrulycatastrophicfortheplanetiftheyweretooccur.Thereisastrong 
argumentfortheKyotoagreementasaformofplanetinsurance.Butwhatnumericalweightshou 
ldoneassigntothesecatastrophicrisks?lnotherwords,whatisthevalueoftheinsurancepo 
licy?ltisdifficultforaneconomist,oranyone,toknow.Despitetheseshortcomingsandp 
otentialproblems,respectedresearchershavedevelopedestimatesofthemonetarydamages 
expectedfromanaverageworldwidetemperatureincreaseofapproximately4.5degreesFahre 
nheit(correspondingto,roughly,adoublingofpreindustrialcarbondioxideconcentratio 
ns).Forexample,WilliamCline,thenatthelnstituteforlnternationalEconomics,esfimat 
edthatsuchatemperaturechangewouldimposeannualdamagesofmorethan$70billionperyear 
ontheU.S.economyintodaysterms.Thesedamagesinclude$22billioninlostagriculturalpr 
oduction,$13biIlioninaddifionalelectricitycosts,and$8billioninnewcoststomaintai 
ntheexistingsupplyoffreshwater.(ClinesoriginalestimatesarequotedinI990dollars.T 
hefiguresgivenabovetransIatedthosenumbersintol997doIlarsusingtheannualGDPpricei 
ndex.)WilliamNordhausofYaleUniversityhaslikewisecomputedestimatesofthedoIlarios 
sattributabletoadoublingofcarbondioxideconcentrations.HefindsthattheClineestima 
teisinthecenterofthreeestimatesfortheU.S.,andthatthehighestimateisonlyI.3timesg 
reaterthanthelowestimate.Itmustbenoted,however,thatthissimilarityofaggregatee 
stimatesmasksthetrueuncertaintyassociatedwithforecastsofthedamagesfromgivenincr 
easesinglobalwarmingtheestimatesareallfundamentallybasedonextrapolationsfromcur 
rentandpastexperience,andmaynotfullyincorporateeffectsthatwillunfortunatelybeco 
meapparentonlywithfutureexperience.lnparticular,theestimatesmaynotfullyreflectp 
otentialnonlinearitiesintherelationshipsbetweencarbondioxideconcentrationsandte 
mperature,betweentemperatureandeconomicdamages,orinthevariousothercomplicatedre 
lationshipsgoveminginteractionsbetweengreenhousegasemissions,theclimate,andthe 
economy.Currentquantitativeanalyses „%) donot,andcannot,accuratelyreflectthesm 
allandunknownpossibilityoflargescaleandpotentiallyirreversiblediscreteeventswit 
hpotentiallycatastrophicconsequences.Twosuchpossibilitiesserveasillustrations 
.WarmingofNorthemtundramayreleaseverylargeamountsofmethanefromthesubarcticperm 
afrost,therebyleadingtopotentiallydevastatingaccelerationofanotherwisecontrolla 
bleglobaIwarmingprocess.Wedonotknowatwhatpoint,ifany,suchunstableactivitywouldb 
etriggered.Second,evidencefromclimatemodelssuggeststhatsometypesofclimatechange 
mayleadtochangesinoceancurrents,includingdisplacementoftheGulfStreamthatwarmsWe 
stemEurope.Evidencefromoceancoresamplessuggestssuchchangesofoceancurrentshaveo 
ccurredinpreviousiceages.Reductionsintheriskofsuchcatastrophicoutcomesmustbecon 
sideredinadditiontothecostsandbenefitsthatcanbereasonablyquantifiable.Sincehuma 
nbeingsaretypicalIyaversetorisk,suchpossibiIitiesareespeciallyimportantinevalua 
tingwhetherthebenefitsofaparticuIarclimatecontrolpolicyjustifythecosts.Onemusth 
aveatleastsomesympathywiththosewhocriticizeeconomistsonthegroundsthattheeffects 
ofclimatechangeareextremelydifficulttoquantifyinasinglemonetarynumber.IlI.Addr 
essingGlobalClimateChangeinanEfficientMannerThecostsofunabatedclimatechangem 
aythusbedifficulttoquantify,buttheyare p nonethelessrealandprovidethemotivation 
forreducinggreenhousegasemissions.lntakingactiontoreducethoseemissions,economic 
analysissuggeststhattwoelementsareabsolutelyessential:"OTheeffortmustbeglobal 
,toaddresstheglobalextemalityinherentinthenatureofthe 1 problem. 
(#(# "OThe 
effortmustbeflexibleandmarketbased,toensurethatweachieveourobjectivesin 0 them 
ostefficientmannerpossible. 
(#(# NeedforGlobalAction " Climatechangeisaglobal 
problemrequiringaglobalsolution.AsImentionedeariier, $1! nosinglecountryhasanin 
centivetoreduceemissionssufficientlytoprotecttheglobalenvironmentagainstclimate 
change.Eachhasaneconomicincentiveto freerideontheeffortsofothers.EveniftheUnite 
dStatessharplyreduceditsemissionsunilaterally,greenhousegasemissionsfromallothe 



rcountrieswouldcontinuetogrow,andtherisksposedbyclimatechangewouldnotbesignific 
antlyabated.Itisimportanttoemphasizethatemissionsofdifferentgasesanyplaceinthew 
orldhaveverysimilareffectsonglobalclimate.Thethreatofdisruptiveclimatechangeh 
asledtocoordinatedinternationaleffortsto „%) reducetherisksofglobalwarmingbyre 
ducingemissionsofgreenhousegases.Thefirstintemationalagreementtoaddressglobalw 
armingwasthePrameworkConventiononClimateCbangesignedduringtheEarthSummitinRiode 
JaneiroinI992.Thisconventionestablishedalong-termobjectiveoflimitinggreenhouseg 
asconcentrationsandencouragedtheestablishedindustrialcountriestoretumtheiremis 
sionstoI990levelsby2000.Sincethen,ithasbecomeclearthattheUnitedStatesandmanyoth 
erparticipatingcountrieswillnotmeetthisvoluntarygoal.Toaddressthelackofprogre 
ssamongmanyindustrializedcountriestowardmeetingtheRioobjective,theUnitedStatesa 
ndapproximatelyl60othemationsagreedinnegofiationsheldinKyoto,Japan,lastDecembe 
r,totakesubstantialstepstostabilizeatmosphericconcentrationsofgreenhousegases.T 
heKyotoAgreement,whichrequirestheadviceandconsentoftheSenate,wouldplacebindingl 
imitsonindustrialcountriesemissionsofthesixprincipalcategoriesofgreenhousegases 
:C02,N20,methane,suIfurhexafluoride,perfluorocarbons,and \ 
hydrofluorocarbons. 
Theselimitsapplytothe38socalledAnnexIcountries,whicharetheindustrializedcountri 
es,definedtoincIudeRussia,Ukraine,andmostEastemEuropeancountries.UndertheKyo 
toagreement,eachindustriaIcountrys I990baselineisactuallybasedonitsl990emission 
sofC02,methane,andN20anditschoiceofl 990orl 995levelsofthe otherthreecategorieso 
fgases.TheUnitedStatesagreedtoatargetof7percentbelowl990levelsbytheperiodbetwee 
n2008and20l2.Tomeetthattarget,netU.S.emissionsofgreenhousegases—allemissionsmi 
nusremovalsofC02bycertainforestryrelatedactivities— H mustaveragenomorethan 1,4 
84millionmetrictonsofcarbonequivalentperyearduringthatperiod.ThetargetsfortheEu 
ropeanUnionandJapanare8percentand6percentbelow 1990levels,respectively. Australia 
,NewZealand,Norway,RussiaandUkrainealIhavelimitssomewhatlessambitiouswhenphrase 
dascutsrelativetotheirl 9901evels.Insum,overtheperiodfrom2008to2012,theindustria 
Icountriesareexpectedtoreducetheiraverageemissionsofgreenhousegasestoabout5perc 
entbelowtheirI9901evels.%XX 0 #XVX%;#ThePresidenthasmadeclearthathissupporto 
ftheKyotoAgreementisdependenton !l meaningfulparticipationfromkeydevelopingcoun 
tries(whoarenotincIudedinAnnexI).ThePresidenthasalsomadecIearthathewillnotsubmi 
tthetreatytotheSenatewithoutsuchparticipation.Thereareseveralreasonswhymeanin 
gfulparticipationfromdevelopingcountriesisessential.First,developingcountriesar 
eprojectedtocontributeamajorityoftotalemissionsby2030underacontinuationofbusine 
ssasusual.Withouttheparticipationofdevelopingeconomies,emissionsreductionsbythe 
industrializedcountrieswillthereforenotachievenecessaryprotectionfromclimatecha 
nge.lndeed,ifdevelopingcountriesdonotparticipateintheintemationalregime,theire 
missionscouldpotentiallyincreasebymorethanundertheir +$( businessasusualbaselin 
es.Onemechanismforsuchanunintendedconsequenceisasfollows. +%) AsAnnexIcountries 
compIywiththeirtargets,theirdemandforoilwillfall,whichwilIprobablyworktoreducet 
hepriceofoiIonworldmarkets,andperhapstoencouragenonparticipatingcountriestousem 
oreoilandemitmorecarbonthantheyotherwisewouldhave.Second,developingcountrypar 
ticipationiscrucialbecauseitwouldpermitrelativelylowcostemissionsreductionstobe 
intemationallyrecognizedasasubstituteformoreexpensiveemissionsreductionsthatmi 
ghtotherwisebyachievedbyU.S.companiesdomestically.Again, greenhousegasemissi 
onshavethesamebasicimpactontheclimateregardlessofwheretheyoccur.Soreductionsind 
evelopingcountrieshavethesameenvironmentalbenefitasreductionsdomesfically.Butth 
esereductionsaremuchlesscostlythanreductionsintheU.S.orinotherdevelopednations, 
becauseoftheveryinefficientandcarbonintensiveusesofenergyinthesecountriestoday. 
Itthusmakessense,frombothanenvironmentalandaneconomicperspective,toincorporatee 
missionsreductionsindevelopingcountriesintotheinternationalsystem.Third,princ 
iplesofbasicfaimesssuggestallcountriesshoulddotheirpart,dependingontheirabilit 
ytocontributetothesolution.Thusevenpoorcountriesshouldcontribute,althoughtheexi 



stenceofmorepressingsocialneedsinsuchcountrieswillinevitablylimitthelevelofthei 
rcontributions.Sofarlhavenotmentionedtheword competitiveness.Oneofthedifficul 
tiesinanalyzingconcemsrelatedtocompetitivenessisthatthetermitselfisusedtomeanm 
anydifferentthings.Ihaveseenatleastonestudythatuses lossofcompetitivenesstorefe 
rtopredictionsofnegativeeffectsontheaggregatetradebalance.Asaprofessionaleconom 
ist,Ido L notacceptthelogicuponwhichthatparticularargumentispredicated:theaggre 
gatetradebalanceisdeterminedbymacroeconomicforcesthedifferencebetweensavingandi 
nvestmentandnotbyourenvironmentalpolicies.Ontheotherhand,ifcompetitivenessref 
erstoadverseeffectsonafewspecificmanufacturingindustriesthosethatareespeciallye 
nergyintensive,suchasaluminum,paper,andchemicalsthesituationmaybemorecomplicate 
d.Itisdifficulttoundergoasignificantstructuralchangeintheeconomywithouthavingth 
eeffectofexpandingsomesectorsandcontractingothers.Buttoprovidesomeperspectiveon 
thisissue,considerthefollowingfacts.First,onaverage,energyconstitutesonly2.2per 
centoftotalcoststoU.S.industry.Second,energypricesalreadyvarysignificantlyacros 
scountries.Accordingtothe 1997Statistical $p! Abstract,forexample,in 1996premiumg 
asolinecost$1.28pergallonintheUnitedStatesbut %\" only8centsinVenezuela.Similar 
Iy,gaspriceswere$3.7IpergalloninSwitzerlandand$4.4IpergalloninFrance.YetU.S.ind 
ustryisnotmovingenmassetoVenezueIa,norisEuropeanindustrymovingtotheUnitedStates 
.Third,roughIytwothirdsofallemissionsarenotinmanufacturingatall,butintransporta 
tionandbuildings.Ithereforebelieveitmoreaccuratetosaythatweneeddevelopingcountr 
yparticipationforthereasonsloutlinedabove,thantosaythatweneedittoavoidadverseef 
fectsoncompentiveness.%XXV%% 0,%) #XVX%M##XVXXXVN#FlexibilityandMarketMech 
anisms ' Aglobalsolutionisthuscriticaltotheglobalproblemofclimatechange.Globa 
lizingthe 8 solutionisnot,however,enoughbyitself Wemustalsoensurethatourefforts 
achievetheirobjectivesinthemostefficientmannerpossible.Thenatureoftheclimatecha 
ngeproblemsuggeststhreebasicmethodstolowercostsofachievinggivenlevelsofenvironm 
entalprotection.Theycanbecharacterizedintermsofthreecategoriesofflexibility:(l) 
whenflexibility;(2) whatflexibility;and(3) whereflexibility,whichmaybethemosti 
mportantofall.Suchmethodshavelongbeenchampionedbyeconomistsinterestedinincreasi 
ngtheefficiencyofprotection.lndeed,the2,600economistsurgedsuchapproachesinalett 
ertheysignedlastyearadvocatingactiononclimatechange:0 Economicstudieshavefoun 
dthattherearemanypotentialpoliciestoreducegreenhousegasemissionsforwhichthetota 
lbenefitsoutweighthetotalcosts...Themostefficientapproachtoslowingclimatechange 
isthroughmarketbasedpolicies. 
(#(# I . Whenflexibility(fiming)Firstis whenflex 

ibilityortiming.Sinceclimatechangeisalong-termproblem,theexacttimingofemissions 
reductionsisinsomesensenotofprimaryimportance.Thusthefreedomtodelayoraccelerate 
reductionswithinanagreedupontimeframewhileensuringcredibilityofemissionsreducti 
onslowerscosts.TheKyotoProtocolincorporatesthisprincipleof whenflexibilityinf 
ourways:"OFirst,thecutstobemadeinthefirstperiodarelesssevere,andthefirstperio 
dendsmuch 1 later,thanwhathadbeenproposedbymanyothercountries,mostnotablytheEu 
ropeans.Byadoptingagradualandcrediblepathofreductionsintheearlyyears,wecangre 
atly D reducecostssuchasthosefromprematurelyscrappingcoalfiredelectricityplants 
stillintheprimeoftheiroperatinglives,whileattainingthesameultimateenvironmental 
goals. 
(#(# "OSecond,undertheKyotoagreement,theemissionstargetisnotspecifiedi 
ntermsofa " specificyear,butratherintermsofanaverageoverafiveyearperiod(2008201 
2).Averagingoverfiveyears,insteadofrequiringcountriestomeetaspecifictargeteachy 
ear,canlowercosts,especiallygivenanuncertainfuture.Theaveragingcansmoothoutthee 
ffectsofshorttermeventssuchasfluctuationsinthebusinesscycleandenergydemand,orha 
rdwintersandhotsummersthatwouldincreaseenergyuseandemissions. 
(#(# "OThird,th 
ereisallowancefor bankingemissionreductionswithinthe20082012 l)#& commitmentpe 
riod,foruseinasubsequentcommitmentperiod[althoughtheemissiontargetsofthenextper 



iodhavenotyetbeenspecified]. 
(#(# 0,%) 2. Whatflexibility(gasesandsinks)Thes 
econdtypeofflexibilityis whatflexibility,alongtwodimensions.XVXXXVThefirstisthe 

8 inclusionintheagreementofallsixgreenhousegases.Emissionsofdifferentkindsofga 
ses,notjustcarbondioxide,contributetothegreenhouseeffect.SincetheIPCChasdevelop 
edconversionfactorsforallgreenhousegasesbyestimatingtheirglobalwarmingpotential 
s,reducfionsinemissionsofonepollutantcanbeusedtosubstituteforincreasesinemissio 
nsofanotherbyanamountthathasequivalentenvironmentaleffects.TheKyotoProtocolstip 
ulatesthatcountrieswithbindingtargetsareexpectedtoreducetheirtotalgreenhousegas 
emissionsby 
' certainpercentages,butdoesnotrequirespecificreductionsforspecifi 
cgases.Sinceamoleculeofsulfurhexafluorideis23,900timesmorepotentoverI00yearstha 
namoleculeofC02,itmay 8 
becheapertoachievethesameenvironmentalbenefitbyeliminatingonemolecularunitofSF 
6 $ 
thannearly24,000unitsofCO2. p Someinitialroughanalysisindicatesthatastrateg 
yofreducingnonC02greenhouse H gasesbymorethan7percentbelowtheirI990/I995baseli 
neleveIswhilereducingC02byIess 4 
than7percentbelowits 19901evelcouldreducegreen 
housegasemissionpermitpricesbymorethanlOpercent.#XVXXXVN[#XVXXXVThusallowingcou 
ntriesflexibilityinwhatgasestheyreduceessentially tradingemissionsreductionsa 
crossgasescanhelpIowersignificantlythecostsofmeetingtheirtargets.Thesecondsou 
rceof whatflexibilityisthetreatmentofsinks,i.e.,landuseactivitiesthatpromotethe 
removalofcarbonfromtheatmospherethroughthegrowthofplants.Promotingsucbsinksthro 
ughafforestationandreforestationmayreduceatmosphericconcentrationsofC02atmuchlo 
wercoststhanreducingemissionsofgreenhousegases. #XVXXXVa#3. Whereflexibility 
(intemational)Thethirdtypeofnexibility,andperhapsthemostimportant,iswherefl 
exibility(intemational).Aslhavealreadyemphasized,emissionshavethesameenvironme 
ntalconsequencesregardlessofwhereintheworldtheyoccur.Therefore,theleast-costapp 
roachtocontrollingclimatechangeistoreduceemissionswhereversuchreductionsarechea 
pest.TheKyotoagreementincludesthreeimportantcost-savingprovisionsofthisnature." 
OFirst,itprovidesforcountriesthattakeonbindingtargets,atpresenttheindustrial 
%X" countries,totraderightstoemitgreenhousegaseswitheachother.Thismarketinemiss 
ionspermitswillensurethatemissionreductionsoccurwheretheyareleastexpensivewithi 
ntheindustrialcountries.lnparticular,U.S.companiescouldpurchaseemissionsreducti 
onsinotherparticipatingcountrieswhendoingsowouldreducetheircostsloweringcostswi 
thoutaffectingthelevelofenvironmentalprotection. 
(#(# "OSecond,theagreementpr 
ovidesforjointimpIementationbyAnnexIcountries.Thusif „%) oneindustrialcountryd 
idnotdevelopaprogramoftradeabIeemissionpermits,U.S.firmscouldnonethelessimpleme 
ntprojectsforwhichtheycouldreceiveemissionsreductionscreditsintheU.S. 
(#(# "0 
Third,theagreementaIIowsindustrialcountriestoinvestin cleandevelopmentprojects 

inthedevelopingworldandusetheseprojects'certifiedemissionsreductionstowardmeet 
ingtheirtargets.Manysuchcleandevelopmentprojectsmaybequitecheapintermsofthecost 
pertonofemissionsavoided,ashasbeenillustratedbythejointimplementationpilotprogr 
amthatisalreadyinplaceintheU.S. 
(#(# Detailsoftheseprovisionswillbeworkedoutinn 
egofiationsinBuenosAireslaterthisyear.lv.DifficultiesofEconomicAnalysisoftheKy 
otoAgreement p NowthatwehaveaProtocolevenifitisnotyetfullycompletenorreadyf 
orthePresidentssubmissiontotheSenateitispossibletoexamineitinsomewhatmoredetail 
fromaneconomicperspective.Butlwishtoemphasizeonceagaintheinherentlimitationstoa 
nysuchestimates.Suchlimitationsshouldnotbesurprisingtoyou:economistshaveadiffic 



ultenoughtimeprojectingthebehavioroftheeconomyoverthenextquarteroryear,letalone 
overthenexttwodecades.Thescaleoftheforecastingexerciseisthereforedaunting,andan 
yspecificresultsshouldbetreatedwithsubstantialcaution.Thedifficultiesassociat 
edwitheconomicanalysisofclimatechangefallintothreebroadcategories.Firstaretheun 
certaintiesthatstillremainoverthetermsoftheultimatetreaty.SecondaretheinherentI 
imitationsofavailablemodelstoanalyzeevenshorttermcostsandbenefits.Andfinallyisa 
topicIdiscussedeariier:theimpossibilityofputtingasinglemonetarynumberonthelongt 
ermbenefitsofclimatechangemitigation.UncertaintiesoverCertainProvisionsintheInt 
emationalEfforttoCombatCIimateChange 0 TheKyotoAgreementwasanhistoricaccomp 
lishment,delineatingthebroadtermsoftheintemationalefforttoaddressclimatechange 
.ButalthoughweknowalotmorethanwedidbeforeKyotoabouthowthatintemationalsystemwi 
llwork,thereisstillmuchthatwedontknow.First,asisoftenthecaseinalegaldocumento 
fthelengthandcomplexityoftheKyotoProtocol,therearesomeprovisionsthatrequirefurt 
herclarificationandinterpretation.Ofparticularconcemhereisthetreatmentofsocall 
edsinksactivitiesthataffecttherateatwhichcarbonisremovedfromtheatmosphereand se 
questered,specificallybytheplantingoftrees.Second,thedetailsofanumberofitemsp 
rimarilyconcemingintemationaltradinganddevelopingcountriesarethesubjectoffurt 
herdiscussionsincludingnegotiationsinBuenos „%) Airesnextfall,becausetheyhadno 
tbeendefinitivelysettledbytheendofthelastallnightsessionoftheKyototalks.Final 
ly,andmostimportantly,wehavenotyetnegotiatedintemationalagreementstolimitemiss 
ionsbeyondthe2012window.TheemissioncutsagreeduponatKyotoareonlyafirststeponalon 
^oumey.ThefirststepthatweproposetotakeoverthenextlSyearsiscritical.Butthereas 
onitiscriticalisnotthat,byitself,itwiltsolvetheclimatechangeproblem emissionsd 
uringanygivendecadearesmallcomparedtothecumulativeconcentrationsintheatmosphere 
.Rather,thefirststepiscriticalbecausewecanttakethesecondandthirdstepsuntilwehav 
etakenthefirst.Atthesametime,anyanalysisiscomplicatedbythelackofknowledgeoverwh 
atthesubsequentstepswillbe.lnherentLimitationsofModels p ' Inadditiontot 
heseuncertaintiesaboutthedetailsoftheintemationalefforttoaddressclimatechange, 
Imustalsonotetheinherentlimitationsofthemodelsusedtoevaluatethateffort.Evenwith 
inagivenmodel,answersdependcriticallyontheprecisenatureofthequestionasked.Forex 
ampIe,thecostsofemissionsreductionsdependcriticallyontheextentofglobalparticipa 
tionandintemationaltradingthatatreatyisassumedtofeature.Butinadditiontothedepe 
ndenceoftheresultsfromagivenmodelonthepreciseassumptions,differentmodelscangive 
differentanswersevenwhenalltheassumptionsarespecifiedtobethesameaconcreteillust 
rationoftherangeofuncertaintytowhichwemustassignthepredictionsofanyoneindividua 
Imodel.Oneareainwhichtheuncertaintyisparticularlylargeisthepaceoftechnologica 
lprogressincludingdiffusionofexistingenergyefficienttechnoIogies,asweIlasresear 
chanddevelopmentofnewtechnologiesandtheextenttowhichthepacewillaccelerateinresp 
onsetogovemmentprograms.Economicsdoesnotofferagoodunderstandingofhowtechnologi 
calprogressi.sdetermined,inpartbecauseitisthestuffofexperimentation,brainstorms, 
genius,breakthroughs,perceptionsandhabits.lnventionislargelydeterminedbyinspira 
tionnotwithstandingEdison,wboassigneda99percentsharetoperspirationandinspiratio 
n,inmyexperience,isdifficulttofifintomathematicalformulaeoreconomicmodels.Model 
sandexpertsonclimatechangepolicytendtohaveawiderrangeofdisagreementonthespeedwi 
thwhichtechnologycanbechangedandthescopeforspeedingthediffusionofexistingenergy 
efficienttechnologiesthanonanyothersingIeissue.Furthermore,eachmodeIhasstreng 
thsandweaknesses;eachhasquestionstowhichitisbetterorworsesuitedtoanswer.Some,fo 
rexample,modeltheenergysectorindetail.Someallowforthefactthatacoalfiredpowerpla 
ntcannotcostlesslybeconvertedtoonethatrunsonnaturalgas.Somehaveenoughpolicydeta 
iltodistinguishaltemativewaysofredistributingrevenuesthatwouldresultifemission 
permitsweretobeauctioned.Somearecapableofshowingshorttermmacroeconomicdisequili 
bria.SomeincIudealongterm carboncycle „%) modelthatcankeeptrackoftheaccumulati 
onofgreenhousegasconcentrationsintheatmosphereandtheirclimatologicaleffects.Som 
ebreakdowntherestoftheworldintoregionsandsocanmodelintemationaltrade.Noonemode 



ldoeseverything,andthereforewemustnotrelyblindlyontheresultsofanyonemodelorseto 
fmodels.Professionaljudgementandeconomicintuitionarealsocrucial.BenefitsofAvert 
ingClimateChange AsIdiscussedabove,itisevidentthatthebenefitsofavertingclima 
techangearepotentially immense.Butlhavechosennottotrytoquantifytheminmonetaryter 
msforyou,inlightofthedifficultiesIhaveenumeratedincludingthequantitativeuncerta 
intyofthesebenefits,andtheirtimingandthereforetheextremesensitivityoftheresults 
tothechosendiscountrate.V.AssessingtheKyotoAgreement H Inordertoevaluateth 
elikelyneteconomicimpactoftheKyotoAgreement,excluding thebenefitsofmitigating 
climatechangeitselfiwehavedrawnuponavarietyoftoolstoassess thevariouspossible 
costsandnonclimatebenefitsoftheAdministrafion'semissionsreductionpolicy.Togivea 
waythepunchline,myconclusionisasfollows:thenetcostsofourpoliciestoreduceemissio 
nsarelikelytobesmaII,ifthosereductionsareundertakeninanefficientmannerandweares 
uccessfulinsecuringmeaningfuldevelopingcountryparticipationaswellasdesigningeff 
ectiveintemationaltradingandjoinfimplementationmechanismsinBuenosAires.Thatsma 
llnetpremium,excludingthebenefitsofmitigatingclimatechange,ineffect,purchasesap 
artialinsurancepoIicyagainstaseriousenvironmentalthreat.Becausetheresultsfrom 
anymodeImustbetreatedwithcaution,wehaveemployedabroadsetofeconomictoolstoassess 
theKyotoagreement.Wehavedrawnontheinsightsofawiderangeofmodelsoftheenergysector 
andeconomyoverthenext25years,includingbutnotlimitedtotheresultsoftheStanfordEne 
rgyModelingForumexercises,theIPCCsreviewoftheeconomicandsocialdimensionsofclima 
techange,andthestafflevelInteragencyAnalyticalTeameffortlastyear.Othertoolsincl 
udesimplerelevantstatistics, metaanalysesofexistingmodels,historicalandsectoral 
examples,andbasiceconomicreasoning.Drawingonthisbroadarrayofanalyticaltoolsiscr 
ucialtoanintelligentevaluationofthepolicyaltematives.Tomyknowledge,asofDecem 
ber,nomodelwhetherusedinsidethegovemmentomothadbeensetuppreciselytoanalyzethe 
parametersoftheagreementthatwasreachedinKyoto.Mostmodelbuildersoutsidethegovem 
menttendtotakeaslongasseveralyearstoincorporatechangesinpolicyparametersintothe 
irmodels.Andnomodeliscurrentlydesignedtoassesssinks,orallsixgreenhousegasesincl 
udedinthetreaty.Ourthinkinghasbeeninformed,however,bysimulationsconductedwith 
theSecond „%) GenerationModelofBattelleLaboratories,oneoftheleadingmodelsinthe 
field.TheSGMisoneofthemodelsbestpositionedtoanalyzetheroleofintemationaltradei 
nemissionpermits,whichweconsidertobeacriticalelementoftheKyotoTreaty.However,th 
eSGMdoesnotcoverallsixgasesincludedintheKyotoagreementorincludearoleforsinks.We 
haveusedtheSGMmodelasoneinputintoouroverallassessmentoftheKyototreaty,buthaveat 
temptedtosupplementitsresultswithadditionalanalysistoaccountforsuchspecialfeatu 
resoftheagreementastheinclusionofsixgases,sinks,apossibleAnnexItradingarrangeme 
ntthatcouldexcludetheEU,andtheCleanDevelopmentFund.Iwillsharewithyoutodaysomepr 
eliminaryresultsofthisanalysis.Totheextentpossible,wehavecomparedresultsobtaine 
dwiththeSGMmodelwiththoseofothermodellingefforts.Mindfulofthelimitationsofany 
singlemodel,weareeagertoseefeaturesoftheKyotoagreementassessedbyothermodelstoob 
tainabetterfeelfortherangeofpossibleeffects.Thisworkisjustbeginningandmuchofitw 
illcontinuetogoonoutsidethegovemment.Forexample,EnergyModelingForum,basedatSta 
nfordUniversity,isalongrunningmodelcomparisonexerciseinvolvingmanyoftheleadingc 
limatemodels.WehaveprovidedadvicetotbeEMFonbowfeaturesoftbeKyotoIegallanguageca 
nbetranslatedintotermsrecognizabletoaneconomistandarehopefulthatthegroupwillcon 
ductafullscaleanalysisoftheKyotoprotocol.Unfortunately,theEnergyModelingForumbe 
lievesthatitsmemberswillneedatleastuntilmidyeartoupdatetheirresults.VI.Assessi 
ngthePotentialCostsofEmissionsReductions \ IsaidinCongressionaltestimonylast 
Julythatwecandothissmartorwecandothis 4 dumb.Iwasreferringtothepointthatthecost 
sofcuttingemissionscanbemuchreducedifflexible,marketmechanismsareused.Oureconom 
icanalysishighlightedtheimportanceofsuchflexible,marketbasedmechanismswhicharet 
hereforereflected,atthePresidentsinsistence,intheKyotoAgreementandourapproachto 
theeffort.WithintheKyotoagreement,thismeansaninsistenceonintemationaltrading 
jointimplementation,and,ultimately,onmeaningfuldevelopingcountryparticipation. 



Domestically,thismeansthatweimplementanyemissionsreductionsthroughamarketbaseds 
ystemoftradeableemissionspermits,whichensuresthatweachievereductionswhereverthe 
yareleast # expensive.Butthisalsomeanstakingseriousandresponsiblestepsinthesho 
rtruntoprepareustomeetourobligationsinthelongerterm.ThefirstsuchstepistheincI 
usioninthisyearsbudgetofanaggressive,S6.3billionprogramoftaxcutsandR&D$l .3billi 
onmorethanthe$5billionpackagethePresidentpromisedinhisOctober22speechonthisissu 
e.Thegoalisbothtostimulatethedevelopmentofnewenergysavingandcarbonsavingtechnol 
ogiesandtoencouragethedisseminationofthosethatexistalready.Theproposedpackageco 
ntains$3.6billionoverthenext5yearsintaxcutsforenergyefficientpurchasesandrenewa 
bleenergy,includingtaxcreditsof$3,000to „%) $4,000forconsumerswhopurchasehighl 
yfuelefficientvehicles,al5percentcredit(upto$2,000)forpurchasesofrooftopsolareq 
uipment,a20percentcredit(subjecttoacap)forpurchasingenergyefficientbuildingequi 
pment,aS2,000creditforpurchasingenergyefficientnewhomes,anextensionofthewindand 
biomasstaxcredit,andalOpercentinvestmentcreditforthepurchaseofcombinedheatandpo 
wersystems.ThepackagealsocontainsXVXXXV$2.7billion 
overthenext5yearsinadditionalresearchanddevelopmentspendingcoveringthefourmajo 
rcarbon-emittingsectorsoftheeconomy(buildings,industry,transportation,andelectr 
icity),pluscarbonremovalandsequestration,Federalfacilities,andcrosscuttinganaly 
sesandresearch.OneexampleoftheR&DeffortisthePartnershipforaNewGenerationofVehic 
les(PNGV).PNGVisagovemmentindustryefforttodevelopattractive,affordablecarsthat 
meetallapplicablesafetyandenvironmentalstandardsandgetuptothreetimesthefueleffi 
ciencyoftodayscars.InFY99,thecombinedproposalforPNGVis$277million,upfrom$227mil 
lionappropriatedinFY98.Similargovemmentindustryeffortsareproposedtodevelopmore 
efficientdieselenginesforbothlighttrucksandheavytrucks.Asecondresponsiblestep 
entailsindustrybyindustryconsultationstoprepareemissionreductionplansinkeyindus 
trialsectors.TheAdministrationwillworkinpartnershipwithindustrytoidentifywaysin 
whichtheFederalgovemmentmightremoveregulatoryhurdlesthatdiscourageenergyeffici 
ency.lnaddition,DOEwillspearheadacomprehensiveefforttoimprovetheenergyefficienc 
yoftheFederalgovemmentsownoperationsandpurchases.#XVXXXV#Thethirdstepisthepr 
omotionofanenvironmentallyresponsibleelectricityrestructuring \ bill,whichthePr 
esidentidentifledaspartofliisdomesticcIimatechangepackageinhisaddresstotheNation 
alGeographicSocietyonOctober22.Anelectricitysectorfreedfromgovemmentregulation 
wouldbeamoreefficientenergysector.Coststoconsumerswouldfall.Areasonableoveralle 
stimateoftheeffectsofaddingfederalelectricityrestructuringtotherestofthePreside 
ntsprogramtoaddressclimatechangeistoachievethesameenvironmentalgoalsatacostsavi 
ngofroughly$l6billionperyear,givenprogresstodateinthevariousStates.EstimatedRed 
uctioninCostsfromAnnexlTrading ! Inthelanguageofthetreaty, AnnexI,isthesetofc 
ountriesthathaveagreedtotakeonbindinglimitationsinemissionsofgreenhousegases.Ev 
enwithoutmeaningfuldevelopingcountryparticipationwhich,again,thePresidenthasemp 
hasizedisessentialbeforethetreatywouldbesubmittedforratificationcostswouldbered 
ucedsubstantiallybyemissiontradingamongtheAnnexIcountries.Toprovidesomeindicati 
onofthepossibleefficiencyimprovements,RussiaandUkraineconsumesixtimesasmuchener 
gyperdollarofoutputasdoestheUnitedStates.Suchlargeintemationaldifferencesinene 
rgyefficiencysuggestthatadoptionofexistingU.S.technologywouldyieldverylargeemis 
sionsreductionsinthesecountries.EstimatesderivedfromtheSGMmodelconfirmthattra 
dingamongAnnexlcountriesis „%) likelytoreducethecosttotheUnitedStatesofachievi 
ngitstargetsfor200820l2emissionsbyabouthalfrelativetoasituationinwhichsuchtradi 
ngwasnotavailable.Thisconceptofcostsismeanttocaptureaggregateresourcecoststothe 
USeconomy,includingthecosttodomesticfirmsofpurchasingemissionpermitsfromRussiaa 
ndothercountrieswhereemissionreductionsmaybecheaperthanintheUnitedStates.Thedra 
maticreductionincostsavailablefromAnnex 
ItradingwithintheSGMmodelcuttingthecostsinvolvedbyhalfhighlightswhythePresiden 

tinsistedthatintemationaltradingbepartoftheKyotoAgreement. Estimatedreduction 
incostsfromumbrellatrading 



' OnepossibilitythatemergedinKyoto,whichnoneofusf 
oresaw,wastheideathatthe 8 
UnitedStatesmightundertaketradingwithasubsetofAnnexlcountries,dubbedthe umbrel 
la,TheinitiallistofproposedparticipantsintheumbrellaincludestheUnitedStates,Aus 
tralia,Canada,Japan,NewZealandandRussia,withstrongindicationsofinterestfromsome 
others.ThissubsetofAnnexlcountriessharesacommoninterestinpromofingmarketbasedme 
chanisms,mostspecifically,fullyflexiblerulesforpermittrading.Themotivationforth 
isideawasthattheEuropeanshavebeenreluctanttoagreetothesortofintemationaltradin 
gthatwewant(preferringthattheyachievetheirgoalscollectiveIyinagroupoftheirown,c 
alledthe EUbubble).Itistooearlytosaywhethertheumbrellaconceptwillinfactbeacce 
ptedbytheparties.Butitisanimportantconcepttoconsider,forthreereasons.First,itis 
conceivablethatitwillbeformallyagreedtoinfuturenegotiations.Second,evenifthefin 
altreatydoesnotexplicitlyincludetheumbrella,butratherallowstradingamongallsigna 
tories(astheUnitedStateshasproposedaIlalong),itisconceivablethatumbrellacountri 
eswillagree,outsidethetreaty,totradeonlyamongthemseIves.Third,theaversiontoward 
intemationaltradingthattheEuropeanshaveexpressedsuggeststhattheymightrefrainfr 
ommakingthetradestowhichtheywouldbeentitledwhichwouldmeanthattheumbrellawouldop 
erateinpractice,ifnotinformalintemationalagreement. 0 Thesignificanceoftheu 
mbrellaideainthepresentcontextisthatithasthepotentialtofurtherreducecoststotheU 
nitedStates.ThereasonisthatiftheEuropeansdonotbidagainstusfortherelativelyabund 
ant,IowcostopportunitiestoreduceemissionsinRussiaandEastemEurope,thenthepriceo 
femissionsreductionswillbeevenlower.Resultsthatwebavederived $1! fromvariousSGM 
simuIationssuggestthat,reIativetothesituationinwhichthereisnotradingataII,theum 
brellaarrangementwouldreducecostsbyanestimated6075percent,depending &D # onwhet 
hertheformerWarsawPactcountriesarecIassedwiththeEU,orareinsteadassumedtofaIlwit 
hintheumbrella.Estimatedreducfionincostsfrom33333developingcountry33DC3partic 
ipation T*#' Thenextconsiderationisparticipationbydevelopingcountries.ThePres 
identhassaid „%) thathewillnotsubmitthetreatyforratificationwithoutsuchpartici 
pationwhichwouldfurtherreducethecostsinvolved.Thesubstantialpotentialgainsfro 
mmeaningful3developingcount33ry(DC)33LDC 0,%) 3participationarehighlightedbythe 
significantbenefitsthatwilllikelyaccrueevenfromthelimitedrolethatthe3L3DCshavea 
lreadyagreedto:theCleanDevelopmentMechanism,modeledafterJointlmplementation(JI) 
.Jlcannotrealisticallybeexpectedtoyieldallthegainsofbindingtargetsfordeveloping 
countries,butitmightshavecostsbyroughlyanother20to25percentfromthereducedcostst 
hatresultfromtradingamongAnnexlcountries.Anotherpossibilityisthatwepersuadeso 
meofthekeydevelopingcountriesthatarethelargestemitterstocommittotargets,andallo 
wustobuyemissionreductionsfromthosepaths.SimulationswiththeSGMmodelsuggestthatf 
ullparticipationbynonAnnexIcountriescould p cutroughly[55percent(check)]offt 
hereducedcoststhatresultfromAnnexItrading.The \ 

actualcostreductionwou Iddepend 
ontheextentofdevelopingcountryparticipationthatisultimatelyobtained. 8 
loffe 

rthesenumbersbecausetheyshowthepotentialeffectivenessoftradinginreducingcostsdr 
amatically.Butitisimportantthatlrepeatthreecaveats:First,asalways,thereisawider 
angeofuncertaintyaroundalltheseestimates.Second,theyapplytoanidealizedversionof 
trading,onethatassumesnoproblemsofenforcementortransactionscosts.Third,itseemsu 
nlikelythatwewillconvinceallofourpartnerstoagreeinBuenosAirestothemostcompletea 
ndcosteffectiveintemationaltradingarrangements.Nonetheless,despitethesecaveats 
,thenumberssfillshowmajorsavings.Moreoverandlcanthighlightthisenoughthesecost 
savingfeaturesarefundamentaltenetsoftheU.S.positionforratifyingtheKyotoProtocol 
.Ifwedonotgetverysolidprovisionsforintemationalemissionstradingandmeaningfulpa 
rticipationbykeydevelopingcountries,wewon'tsubmitthetreatyforratificationtotheS 
enate.So,whileouranalysismaybepredicatedonsomeambitiousconditionsconcerningtrad 
inganddevelopingcountryparticipation,itisexactlythoseconditionsthatformthefound 



ationoftheU.S.positiongoingintoBuenosAires.AccountingforCarbonSinks $p! Thepr 
ecedingdiscussionhasemphasizedtheimportanceoftradingarrangements.lnreachinganov 
eralleconomicassessment,itisalsoimportanttofactorinthepotentialroleofcarbonsink 
s.ThearrangementsconcerningcarbonsinksintheKyotoProtocolhavereceivedlessattenti 
onthantheymerit.ltisonlynetemissionsemissionstotheatmosphereminus l)#& sequest 
rationthataretobereduced7percentbelowl990levels,notgrossemissions.TheUnitedStat 
esplantsmanytreeseveryyear,andwouldreceivecreditforthisactivityundertheProtocol 
.VerypreliminaryestimatesoftheimplicationsfortheUnitedStatesoftheKyoto 0,%) pro 
visiononsinksindicatesthatcarbonsinkscouldcomprisenearly lO%oftotalrequiredemiss 
ionsreductions.Decreasingtherequiredemissionsreductionby lO%wouldlikelyresultinc 
ostsavingsgreaterthan 10%. 

8 

Eventhisestimateoftheeffectofsinksisconservativ 
einonerespect: itisbasedonan 
assumptionforsinkactivityintheU.S.overthe20082012period,andnoassumedbenefitsfr 
omsinkselsewhereintheworld.Verypreliminaryestimatessuggestthatincorporatingtheg 
ainsfromsinksthroughouttheworldcanreducethecostsofmeetingtheKyototargetbyhalfor 

t more,ontopofthegainsfromtradingamongAnnexIcountries.(Furthemnore,nomodelhas 
yeteventriedtotakeintoaccountthatgovemmentpoliciescanhelpincreasetheamountoftr 
eeplanting.)Butneitherwenorotheranalystsareyetsureexactlyhowtointerpretthelegal 
languageoftheProtocol.Becausethequantitativeuncertaintyissolarge,wedonotyethave 
anestimatewithwhichlfeelcomfortable.ButwedoknowthattheeffectoffuIlymodellingthe 
KyotoprovisionpertainingtosinksisIikelytobebothfavorableandpotentiallylarge.Acc 
ountingfortheroleoftechnology 4 
AnotherissueinanalyzingtheKyotoprotocolisthe 
generalroleoftechnological advancesanddiffusion.Theparameterthatfiguresmostpr 
ominentlyinanalysisoftechnologicalprogressintheenergyfieldistherateofimprovemen 
tinthesocalledAutonomousEnergyEfficiencylndex(AEEl),thatistherateatwhichthetota 
luseofenergyfallsrelafivetoGDP.AplausibleassumptionontheAEElisanimprovementofl. 
Opercentperyear.ReflectingaconservativeinterpretationofthelSyearimpactofthetech 
nologyinitiative,thisisonlyasmallincreaseabovethe0.9percentnumberintheEnergyInf 
ormationAdministrationsAnnual 4 EnergyOutlook.Thatassumptionisfarfromthemostopt 
imisticoutcomethatmightoccur. Someauthoritiesinthetechnologyofclimatechangepo 
licyforecastmorerapidtechnologicalprogress.Estimatescomingfromengineeringmodels 
developedbytheDepartmentofEnergypredictevenhigherratesofAEElimprovement,andthus 
evenlowercosts.ThePresidentsFYl999budget,asIhavenoted,incIudesa$6.3billionpac 
kageoftaxcutsandR&Dintendedtospurthediscoveryandadoptionofnewtechnologies.Ifthe 
Administrationissuccessfulinthiseffort,therateofimprovementinenergyefficiencyco 
uldriseandsuchimprovementswouldIowerthecostofmeetingourKyototarget.Forexample,p 
ublishedresultsbasedonSGMmodelsimulationswithdifferentassumedratesofAEElimprove 
mentsuggestthatanincreaseintheAEEIfrom I .Oto 1.25wouldbereflectedinabouta40%decre 
aseinthepermitprice.Clearly,thisisneitherthebestoutcometheNationcanattainnort 
hebestoutcomethe |("% Administrationexpectstoattainasaconsequenceofourclimatech 
angestrategyoverthenext h)#& decade.Manyenergytechnologyexpertsforecastmorerapi 
dtechnologicalprogress;andengineeringmodelssuggestthatsomeenergyimprovingtechno 
logiesareavailablenowatnegativecosts. „%) NonCIimateBenefits ' Afinalfactort 
hatshouldbeincludedinanycomprehensiveassessmentoftheeconomic 8 implicationsofth 
eKyotoprotocolarethebenefitsoftheagreement.Obviously,thecostsofundertakinggreen 
housegasemissionreductionsmustbecomparedtothebenefits.AsIhaveindicated,forvario 
usreasonsitisdifficulttoquantifythebenefitsfromavertingclimatechangeitself Butt 
heliteraturehasemphasizedthatanyrelativepriceshiftsthatprovenecessarytoreduceem 
issionsshouldproducenonclimatebenefitsinthreeareas:airpollutionunrelatedtoclima 
techange,trafficcongestion,andhighwayaccidents.Thesebenefitsarehardtoquantifypr 
eciselybutpotentiallysignificant:someestimatessuggestthatthesethreebenefitscoul 



doffset1525%ofanyresourcecostoftheclimatechangepolicy.Conclusion' p Aco 
mprehensiveeconomicevaluationof-' h4X-theeconomicimpactoftheKyotoagreementmusti 
ntegrateallofthefactorsdescribedabove:reIianceonflexiblemarketbasedmechanismsdo 
mestically;internationaltradingamongAnnexIcountries;theoperationofjointimpIemen 
tationthroughtheCleanDevelopmentMechanism;meaningfuldevelopingcountryparticipat 
ion;thepotentialcostmitigatingroleduetotheinclusionofsixgasesandcarbonsinks;the 
benefitsofelectricityrestructuring;andemissionsreductionsachievedasaconsequence 
ofotherproposedAdministrationclimatechangeinitiatives.Assumingthatnegotiationsi 
nBuenosAiresaresuccessfulinestablishingeffectivemechanismsforintemationaltradi 
ngandjointimplementationthroughtheCleanDevelopmentMechanism,andassumingalsothat 
theU.S.isabletoachievemeaningfuldevelopingcountryparticipation,myoverallassessm 
entisthattheeconomiccosttotheUnitedStatesinaggregate,andtotypicalhouseholdsofat 
tainingthetargetsandtimetablesspecifiedintheKyotoagreement,willbemodestrelative 
tothevalueoftheinsuranceagainstclimatechangewearepurchasing.Myconclusionthatt 
heimpactwillbemodestisnotenfirelydependentupon,butisfullyconsistentwith,formalm 
odelresults.Ihavepreviouslyemphasizedthelimitationsofonanysinglemodelinassessin 
gtheeconomicimpactoftheKyotoProtocol,andcontinuetoviewanysuchresultsasjustonein 
putintoanoverallanalysis.Butitisworthemphasizingthatmodelresultsreflectingthede 
tailsoftheKyotoProtocolareconsistentwithmyconclusion.Forexample,undertheassumpt 
ionsoftradingundertheumbrellaJointimplementation,andmeaningfulparticipationbyk 
ey3L3DCs,estimatesderivedbytheAdministrationusingtheSGMmodel,whichattempttoadju 
stfortheinclusionofsixgases,suggestthattheresourcecostsofattainingtheKyototarge 
tsforemissionreductionsmightamountto$7to$l0billion.Thisimpliesthatoverallcosts, 
excludingnotonlyclimateandnonclimatebenefits,butalsosuchcostmitigatingfactorsas 
sinksandpayoffsfromthePresident'selectricityrestructuringandclimatechangeinitia 
tives,wouldreachroughly0.1percentofprojectedGDP.Amoretangiblemeasureofcostsis 
theestimatedeffectsonenergyprices.Excludingthe „%) impactofelectricityrestruct 
uring,theSGMbasedestimate,correspondingtothegrossresourcecostestimatecitedabove 
,isanemissionspriceintherangeof$l4to$18pertonofcarbonequivalent.Thistranslatesi 
ntoanincreaseinenergypricesatthehousehoIdIevelofabout3percent,anincreaseinfuelo 
ilpricesofabout6percent,naturalgaspricesof4percent,gasoIinepricesof3percent,and 
electricitypricesby3percent.A3percentincreaseinenergypricesatthehouseholdlevelw 
ouldraisetheaveragefamilysenergybillbyabout$80peryearin20l0.%XXV 
#XVX%#Theseestimatesdonotmeanthathouseholdsenergyexpenseswillinfactbehigheri 

n t 201 Othantoday,however.lnthefirstplace,energypricesfluctuateyear-by-yearfor 
allsortsofreasons.Theycouldgoeitherupordown.Butevenifweleaveoutunpredictableflu 
ctuations,theenergypricedeclinesfromFederalelectricityrestructuringwouldbeenoug 
htooffsettheimpactdescribedabove.By200820l2,theprojectedl0percentdeclineinelect 
ricitypricesfromtherestructuringthatispartofourclimatechangeagendawouldmorethan 
fullyoffsetanenergypriceincreaseofthemagnitudesuggestedbythepreviousmodelcalcul 
ation,translatingintoanoverallnetreductioninenergypricesintheU.S. 

Ashighlightedearlier,estimatesofthetypethatIampresentingarefraughtwith uncert 
ainty.Theestimateljustdiscussedispredicatedonthedevelopingcountryparticipationt 
hatwewillinsistuponinBuenosAiresasaconditionforourratifyingtheKyotoProtocol,but 
whichisnotyetpartofthatProtocol.Moreover,othermodelswillyieIdotheranswersandmuc 
hworkremainstobedonebythemodellingcommunitytotesttherobustnessoftheseresults.Pr 
eliminarycomparisonsoftheSGMmodeltothefewothermodelsthathavebeenadaptedtorefiec 
tfeaturesoftheKyotoaccord,suggestthatitspredictionsconcemingtheimpactoftheKyot 
oagreementoncarbonpermitpricesisneitherthemostconservativenorthemostoptimistico 
fthemodelsthathavebeendeveloped.[Forexample,theSGMmodelsforecastofthelikelyU.S. 
carbonemissionspermitpriceconsistentwithattainingtheKyototargetsunderaregimeoff 
ullworldwidetradingisabout70%higherthanthatoftheMcKibbinWilcoxen(Gcubed)modelan 
dabout45%belowthatoftheMontgomeryRutherford(MRT)model.]ThepredictionsoftheSGMmo 



delarerobustinthesensethatvirtuallyallenergymodelsrevealthepotencyofeffective,f 
lexible,domesticandinternationaltradingmechanismstoreducesubstantiallythecostan 
denergypriceimpactofmeetingtheKyototargets.Ofcourse,themostimportantfactortha 
thasbeenleftoutoftheaboveassessmentisthebenefitofmitigatingclimatechangeitself 
AfullcostbenefitanalysiswouldincIudemitigationinthebenefitscolumn.Theonlyreason 
wehavenotdoneso,asIhaveexplainedrepeatedlyabove,isthedifficultyincomingupwithan 
umbertocapturethemonetarybenefits.Butltrustthatnobodywilllosesightofourultimate 
objectivekeepingourplanetthehospitablehomethatweenjoytoday.Effectsonemploymenta 
ndaggregateoutput T*#' Sofarlhavesaidnothingaboutjoblossesresultingfromclimat 
echangepolicy. „%) Althoughtheremaybejobgainsinsomesectorsandjoblossesinothers 
,Idonotanticipateanysignificantaggregateeffect.Somejobscouldbelostinenergyinten 
sivesectors,althoughgiventheverysmallpredictedchangeinenergyprices,impactsinmos 
tsuchsectorsareapttobeminimal.Furthermore,alargenumberofjobswillbecreatedinothe 
rsectorsmanyofthemhightechjobspayinghighwages.ThePresidentisfirmlycommittedtoas 
sistinganyworkerswhoareadverselyaffectedduringthetransitiontoaclimatefriendlyec 
onomy.Thesituationmightbedifferentifalargeenergyshockweretohittheeconomywithn 
owaming,ashappenedintheoilcrisisofl973-74,whentherealmoneysupply,outputandempl 
oymentallcontractedsharply.lnadditiontohittingwithnowaming,theoilshocksofthel9 
70salsoentailedlargetransfersfromtheU.S.andotheroil-importingcountriestoOPEC,th 
usdepressingrealincomeandspendingintheformer.Aself-imposedshiftintherelativepri 
ceofcarbonintensiveenergytoaddressglobalclimatechange,ontheotherhand,neednotent 
ailsuchatransferofpurchasingpower.Thustherearecriticaldifferencesbetweentheoilp 
riceshocksandtheefforttoreducecarbonemissions.Ourreassuringconclusionregardinga 
ggregateoutputmightalsobedifferentifthepolicyweretobeimplementedinefficiently(b 
ycommand-and-controlstyleregulationsofthesortputinplaceinthatoilcrisis)ratherth 
anefficiently(bymarketmechanismsofthesortthatthePresidenthasproposedtouse).ln 
conclusion,theKyotoAgreementandthePresidentsgeneralapproachtoclimatechangerefle 
cttheinsightofeconomicanalysis.TheKyotoAgreementincludeskeyprovisionsonintemat 
ionaltradingandcleandevelopmentprojects.ThePresidentsapproachreliesonmarketince 
ntivesfirst,withasystemoftaxcutsandR&D,andthenlaterwithamarketbasedsystemoftrad 
eablepermitstoensurethatourobjectivesareachievedasefficientlyaspossible.33Myo 
verallconcIusionisthattheeconomicimpactoftheProtocolwillbemodestrelativetotheva 
lueoftheinsuranceagainstclimatechangethattheKyotoagreementprovides.Thepurposeof 
thistesfimonyhasbeentoexplainthereasoningunderlyingthisconclusion,whichreliesno 
tonlyontheforecastsofindividualmodels,anyoneofwhichhasitsownstrengthsandlimitat 
ions,butalsoonabroadvarietyofadditionalanalysisandassessment.Ilookforwardtoco 
ntinuingtoworkwithmembersofthisCommittee,asweIlasotherinterestedparties,infurth 
eranalyzingtheKyotoAgreementandevaluatingtheneteffectsofreducinggreenhousegasem 
issions.Itismyhopethateconomicanalysiswillcontinuetoplayakeyroleindesigningpoli 
ciesinthisarea.Iwelcomeyourquestions.=~=============== END ATTACHMENT 
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meeting. Since this issue is basically about technical informafion, please 
let me or Ann know if what we agreed to was misinterpreted or if you have 
suggestions to make it better. Thanks. 
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Sally Katzen/OPD/EOP 
Robert N. Weiner/WHO/EOP 
Dawn M. Chirwa/WHO/EOP 
Steven L. Schooner/OMB/EOP 
Edward A. Brigham/OMB/EOP 
Stacie Spector/WHO/EOP 
Edward W. Con-eiaAVHO/EOP 



Mark Gross @ 5148490 @ fax 
Linda G. Williams/OMB/EOP 
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President Clinton has directed his administration to consider carefully existing federal affirmative 
action policies, pursuant to his goal of "mend it, don't end it" and recent Supreme Court rulings, 
such as the Adarand decision. 

In accordance with that direction, the following recommendations represent narrowly tailored 
policies, targeted to areas in which disparities, arising from discrimination, continue to exist: 

• Develop and expand mentoring programs, encouraging large businesses across the 
country to partner with smaller, locally owned businesses located in distressed 
communities to engage in a range of activities, from advice and guidance to 
subcontracting; 

• Streamline the SBA 8A process to be more effective and customer-friendly through the 
National Partnership for Reinventing Govemment; 

• Build on the successful program operated by the Department of Defense, which enables 
minority firms to compete in industries in which the data demonstrate that the 
procurement playing field is still not even, by expanding DoD's price credits system to 
govemment wide use. 

We believe that these policies, which reflect the information developed in an extensive two year 
review, will enable us to meet these very important goals: respecting the affirmative action 
principles articulated by the Supreme Court, and reaffirming the responsibility of govemment to 
ensure that all Americans have a chance to participate in our growing economy by closing the 
opportunity gap. 
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RECORD TYPE: PRESIDENTIAL (NOTES MAIL) 

CREATOR: Michele Jolin ( CN=Michele Jolin/OU=CEA/0=EOP [ CEA ] ) 

CREATION DATE/TIME: 18-FEB-1998 11:22:39.00 

SUBJECT: Response to NYT editorial 

TO: Sanders D. Korenman ( CN=Sanders D. Korenman/OU=CEA/0=EOP @ EOP [ CEA ] ) 
READ:UNKNOWN 

TO: Janet L. Yellen ( CN=Janet L. Yellen/OU=CEA/0=EOP @ EOP [ CEA ] ) 
READ:UNKNOWN 

TEXT: 
Please give me your comments. And then I'll get it cleared by the WH. 
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To the Editor: 

I commend you for your editorial ("Black-White Income Inequalities" 2/15/98) that cites 
the President's Council of Economic Adviser's 1998 Economic Report of the President chapter 
on "Economic Inequality among Racial and Ethnic Groups." As you noted, this Chapter 
concludes that although there has been progress in narrowing economic gaps among racial and 
ethnic groups in the postwar period, that progress has been very uneven and substantial 
disparities persist. For instance, income gaps between black and white families are as large 
today as they were 30 years ago. 

Unfortunately, your editorial may have misstated one important conclusion. In 
summarizing the Economic Report, the editorial stated that black-white income inequality is 
"more a problem of poor education, weak skills and the rise in single-parent families than of 
race." Although the Economic Report touches on all of these important issues, it does not argue 
that black-white inequality is more a function of education, skills and family structure than of 
race, in fact, to the contrary, the report concludes that, although it is difficult to assesses the 
precise contribution of contemporary acts of discrimination to current differences in economic 
status, there is evidence of continued racial discrimination in many parts of the economy. 

Janet Yellen 
Chair, Council of Economic Advisers. 
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RECORD TYPE: PRESIDENTIAL (NOTES MAIL) 

CREATOR: Janet L. Yellen ( CN=Janet L. Yellen/OU=CEA/0=EOP [ CEA ] ) 

CREATION DATE/TIME: 18-FEB-1998 10:04:20.00 

SUBJECT: current draft is attached 

TO: Michele Jolin ( CN=Michele Jolin/OU=CEA/0=EOP @ EOP [ CEA ] ) 
READ:UNKNOWN 

TEXT: 
Forwarded by Janet L. Yellen/CEA/EOP on 02/18/98 

10:04 AM 

Randall W. Lutter 
02/18/98 09:23:16 AM 
Record Type: Record 

To: JONATHAN.GRUBER @ MSOI .DO.treas.sprint.com @ inet, Peter R. 
Orszag/OPD/EOP, Janet L. Yellen/CEA/EOP 
cc: Adele C. Morris/OMB/EOP, Sandra F. Daigle/CEA/EOP 
Subject: current draft is attached 

My apologies for the transmission of yesterday without the attachment. 

Forwarded by Randall W. Lutter/CEA/EOP on 02/18/98 
09:17 AM 

Randall W. Lutter 
02/17/98 06:05:48 PM 
Record Type: Record 

To: JONATHAN.GRUBER @ MSOI .DO.treas.sprint.com @ inet, Peter R. 
Orszag/OPD/EOP, Janet L. Yellen/CEA/EOP 
cc: Adele C. Morris/CEA/EOP 
Subject: current draft 

Janet: here is the currrent draft. 

Jon: Janet asks that you share a copy with Secretary Summers. 

I believe it reflects all the changes we discussed this pm. 

In addifion, I deleted one paragraph in the ancillary benefits discussion 
that seemed out of place. It dealt with particulate matter and ozone, and 



the benefits of reducing emissions that contribute to these. The other 
categories of ancillary benefits were treated more briefly, so detailed 
reference to this contentious issue seemed unnecessary. 

I have also faxed a copy to State for transmission to Secretary Eisenstat. 
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'PRELIMINARY ANDINC0MPLETEDRAFT#6(FEB 17):CLOSEHOLD(2$ 
!(2$ 
!>$"Small Circle"0 
! *7VXXdd7TESTIMONYOFDR.JANETYELLEN 
CHAIR,COUNCILOFECONOMICADVISERSBEFORET 
HEHOUSECOMMERCECOMMlTTEEONTHEECONOMlCSOFTHEKYOTOAGREEMENTMARCH4,1998}Thank 
yo 
u,Mr.Chairman.ThePresidenthassaidthatwecanworktoavertthegravedangersofclimatech 
ange,whileatthesametimemaintainingthestrengthofoureconomy.Iampleasedtohavethiso 
pportunitytoappearbeforetheCommitteetoelaborateonthePresidentsstatement.Thein 
temationalagreementthatwasreachedinKyotothispastDecemberisacrucialfirststepina 
ddressingglobalclimatechange.Butitisonlyafirststep.Sincetheinternationaleffortt 
oreducegreenhousegasemissionsismoreofaworkinprogressthanacompletelyfinishedprod 
uct,itisnotyetpossibletoprovideafullauthoritativeanalysisofit.Manyofthespecific 
sinseveralcrucialareasarenotcompletelyresolvedinthediplomaticarena,forcinganaly 
ststomakeavarietyofassumptionsabouttheultimateformoftheinternationalregime.Inmy 
testimonytoday,lwillattempttoidentifykeyelementsoftheagreement,suchaseffectivei 
nternationalemissionstradingarrangements,meaningfuldevelopingcountryparticipati 



onandrelianceonnexible,marketbasedmeasures,thatensurethatreductionsinglobaIgre 
enhousegasemissionsareconsistentwithcontinuedstrongeconomicgrowth.Iwillexplaint 
hereasoningunderlyingmyconclusionthat,undertheseconditions,economicimpactsareli 
kelytobemodest.TheAdministrationisstronglycommittedtoensuringthatthesekeyelem 
entsarereflectedinourdomesticandintemationalclimatechangepolicies.Wearefirmlyc 
ommittedtomeaningfuIdevelopingcountryparticipation,aswellasemissionstradingboth 
domesticallyandintemationally.Andasyouknow,thePresidentsFYI999budgetincludesa$ 
6.3billionpackageoftaxcutsandR&Doverthenext5yearstojumpstartourefforts.I.Basic 
EconomicRationaleoftheKyotoTreaty ! Tobeginouranalysis,itmaybeworthsteppingb 
ackandexaminingthelargerquestionofthebasicrationale,fromaneconomistsperspective 
,fortheKyotoAgreement.T(^4 
<DL!TS&)\+-0d24XTTheearth'ssurfaceiswarmingfromtheaccumulationofgreenhouseg 
asesfrommyriadsourcesworldwide.Noneoftheseemitterspresentlypaysthecosttootherso 
fwarming'sadverseeffectsaclassicextemalityinthelanguageofeconomists.Asaresulto 
fthesedistortedincentives,disruptionoftheEarthsclimateislikelytoproceedatanexce 
ssivepaceandifleftuncontrolledmayposesubstantialcostsintermsofliarmtocommerceand 
theenvironmentalike.ThefundamentaleconomiclogicoftheKyotoagreementisthusthatwit 
houtsuchanintemationaIagreement,individualnationswillnothavetheproperincentive 
stoaddressthethreatsfromglobalclimatechange. „%) Il.CostsofClimateChange 
InevaIuatingeffortstomitigateglobalwarming,thefirststepistoconsiderthecoststha 
t 8 arelikelyifwefailtotakeanyactionforthesecostsprovidetheprimarymotivationfor 
reducinggreenhousegasemissions.ThelntergovemmentalPanelonClimateChange(IPCC) 
jointlyestablishedbytheWorldMeteoroIogicalOrganizationandtheUnitedNationsEnviro 
nmentProgramme,concIudedin 1995that thebalanceofevidencesuggeststhatthereisadisc 
emiblehumaninfluenceonglobaIcIimate.Currentconcentrationsofcarbondioxide,metha 
ne,nitrousoxide,andtheotherso-calledgreenhousegaseshavereachedIevelsweIlaboveth 
oseofpreindustriaItimes.Ofthese,carbondioxide(C02)isthemostimportant:netcumulat 
iveC02emissionsresulfingfromthe $ 
bumingoffossilfuelsanddeforestationaccountforabouttwo-thirdsofpotentialwarmin 
gfromchangesingreenhousegasconcentrationsrelatedtohumanactivity.ClimaticImpact 
4 
lfgrowthinglobalemissionscontinuesunabated,theatmosphericconcentrationofCO 

2 willlikelydoublerelativetoitspreindustriallevelbymidwaythroughthenextcentur 
y.AsaresultoftheincreasedconcentrationofC02,thelPCCestimatesthatglobaltemperatu 
reswill increasebybetween2.5to6degreesFahrenheitinthenextl00years,withabestgue 
ssofabout3.5degreesFahrenheit.Whilescientistsbelievethathumanactivitiesareleadi 
ngtoagradualwarmingoftheaveragetemperatureoftheearth,thechangeintemperatureinag 
ivenregionata H giventimemaydiffersubstantiallyfromthisaverage.lndeed,modelspre 
dictwarmingwillbegreaterinhighlatitudesthaninthetropics,andgreateroverlandthano 
cean.Manymodelspredictlargerincreasesinevaporationthaninprecipitationovermidlat 
itudelandareas,whichwouldresuUindrierconditionsinthoseregions,especiallyduring 
summerinNorthAmericaandEurope.Potentialconsequencesassociatedwiththisshiftinc 
limateincludeariseinsealevels,greaterfrequencyofsevereweatherevents,shiftsinagr 
iculturalgrowingconditionsfromchangingweatherpattems,threatstohumanhealthfromi 
ncreasedrangeandincidenceofdiseases,changesinavailabilityoffreshwatersupplies,a 
nddamagetoecosystemsandbiodiversity.EconomicandMonetaryDamages &D # Thederi 
vationofquantitativeormonetaryestimatesofthedamagesfromsuchachangeintheclimatei 
sextremelydifficultgiventhecapacityoftodaysforecastingmodels.Estimatesoftheecon 
omicdamagesfromclimatechangefallintothefollowingbroadareas:agriculture,sealevel 
rise,airconditioningandheating,watersupply,humanlifeandhealth,airpollution,ando 
thercosts(hurricanes,relocationcosts,humanamenity,construction,leisureactivitie 
s, „%) urbaninfrastructure,andecologicaldamagessuchasforestlossandspeciesloss) 
.Asubjectofgreatuncertaintyandsensitivityisthe discountratethatisappliedtothe 
benefitsofavertingfutureclimatechange.Suchadiscountrateisneedediftheanalysisist 



obeexpressedinmonetaryterms,becauseadollartodayisnotworththesameasadollartomorr 
ow.Andsincethebenefitsofstemmingfutureclimatechangeaccrueovernotonlydecadesbutc 
enturies,smallchangesinthediscountratecanproducesubstantialchangesintheresults. 
Buttheprecisediscountratethatshouldbeusedtoevaluatequestionsasimportantasthefut 
ureclimateoftheplanetremainsasubjectofintensedebate.Itissafetosaythatthereis,as 
ofyet,noprofessionalconsensusontheissue.Asimilarpointconcemsriskaversion.Tow 
hatextentarewewillingtotakechanceswithourplanet?Thepointappliesparticularlytoca 
tastrophescenarios.Scientistshavethoughtofmanypossiblescenarios,mostofwhichthey 
arefortunatelynotyetpreparedtopronounceasparticularlylikelybasedoncurrenteviden 
ce,butwhichmightbetrulycatastrophicfortheplanetiftheyweretooccur.Thereisastrong 
argumentfortheKyotoagreementasaformofplanetinsurance.Butwhatnumericalweightshou 
ldoneassigntothesecatastrophicrisks?Inotherwords,whatisthevaIueoftheinsurancepo 
licy?Itisdifficultforaneconomist,oranyone,toknow.Despitetheseshortcomingsandp 
otentialproblems,respectedresearchershavedevelopedestimatesofthemonetarydamages 
expectedfromanaverageworldwidetemperatureincreaseofapproximateIy4.5degreesFahre 
nheit(correspondingto,roughly,adoublingofpreindustrialcarbondioxideconcentratio 
ns).Forexample,WiIliamCIine,thenattheInstituteforInternationalEconomics,esfimat 
edthatsuchatemperaturechangewouldimposeannualdamagesofmorethan$70billionperyear 
ontheU.S.economyintodaysterms.Thesedamagesinclude$22billioninlostagriculturalpr 
oduction,$13billioninaddifionalelectricitycosts,and$8billioninnewcoststomaintai 
ntheexistingsupplyoffreshwater.(Clinesoriginalestimatesarequotedinl990dollars.T 
hefiguresgivenabovetranslatedthosenumbersintoI997dollarsusingtheannualGDPpricei 
ndex.)WilIiamNordhausofYaleUniversityhaslikewisecomputedestimatesofthedoIlarlos 
sattributabletoadoublingofcarbondioxideconcentrations.HefindsthattheClineestima 
teisinthecenterofthreeestimatesfortheU.S.,andthatthehighestimateisonlyl.3timesg 
reaterthanthelowestimate.Itmustbenoted,however,thatthissimilarityofaggregatee 
stimatesmasksthetrueuncertaintyassociatedwithforecastsofthedamagesfromgivenincr 
easesinglobalwarmingtheestimatesareallfundamentallybasedonextrapolationsfromcur 
rentandpastexperience,andmaynotfullyincorporateeffectsthatwillunfortunatelybeco 
meapparentonlywithfutureexperience.Inparticular,theestimatesmaynotfulIyreflectp 
otentialnonlinearitiesintherelationshipsbetweencarbondioxideconcentrationsandte 
mperature,betweentemperatureandeconomicdamages,orinthevariousothercomplicatedre 
lationshipsgoveminginteractionsbetweengreenhousegasemissions,thecIimate,andthe 
economy.Currentquantitativeanalyses „%) donot,andcannot,accuratelyreflectthesm 
allandunknownpossibilityoflargescaleandpotentiallyirreversiblediscreteeventswit 
hpotentiallycatastrophicconsequences.Twosuchpossibilitiesserveasillustrations 
.WarmingofNorthemtundramayreleaseverylargeamountsofmethanefromthesubarcticperm 
afrost,therebyleadingtopotentiallydevastatingaccelerationofanotherwisecontrolla 
bIeglobalwarmingprocess.Wedonotknowatwbatpoint,ifany,suchunstabIeactivitywouldb 
etriggered.Second,evidencefromcIimatemodelssuggeststhatsometypesofcIimatechange 
mayleadtochangesinoceancurrents,includingdisplacementoftheGulfStreamthatwarmsWe 
stemEurope.Evidencefromoceancoresamplessuggestssuchchangesofoceancurrentshaveo 
ccurredinpreviousiceages.Reductionsintheriskofsuchcatastrophicoutcomesmustbecon 
sideredinadditiontothecostsandbenefitsthatcanbereasonablyquantifiable.Sincehuma 
nbeingsaretypicallyaversetorisk,suchpossibilitiesareespeciallyimportantinevalua 
tingwhetherthebenefitsofaparticularclimatecontrolpolicyjustifythecosts.Onemusth 
aveatleastsomesympathywiththosewhocriticizeeconomistsonthegroundsthattheeffects 
ofclimatechangeareextremelydifficulttoquantifyinasinglemonetarynumber.IIl.Addr 
essingGlobalClimateChangeinanEfficientMannerThecostsofunabatedclimatechangem 
aythusbedifficulttoquantify,buttheyare p nonethelessrealandprovidethemotivation 
forreducinggreenhousegasemissions.lntakingactiontoreducethoseemissions,economic 
analysissuggeststhattwoelementsareabsolutelyessential:"OTheeffortmustbeglobal 
,toaddresstheglobalextemalityinherentinthenatureofthe 1 problem. 
(#(# "OThe 



effortmustbeflexibleandmarketbased,toensurethatweachieveourobjectivesin 0 them 
ostefficientmannerpossible. 
(#(# NeedforGlobalAction " Climatechangeisaglobal 
problemrequiringaglobalsolution.Aslmentionedearlier, $1! nosinglecountryhasanin 
centivetoreduceemissionssufficientlytoprotecttheglobalenvironmentagainstclimate 
change.Eachhasaneconomicincentiveto freerideontheeffortsofothers.EveniftheUnite 
dStatessharplyreduceditsemissionsunilaterally,greenhousegasemissionsfromallothe 
rcountrieswouldcontinuetogrow,andtherisksposedbyclimatechangewouldnotbesignific 
antlyabated.ltisimportanttoemphasizethatemissionsofdifferentgasesanyplaceinthew 
orldhaveverysimilareffectsonglobalclimate.Thethreatofdisruptiveclimatechangeh 
asledtocoordinatedintemationaleffortsto „%) reducetherisksofglobalwarmingbyre 
ducingemissionsofgreenhousegases.Thefirstintemationalagreementtoaddressglobalw 
armingwastheFrameworkConventiononClimateChangesignedduringtheEarthSummitinRiode 
Janeiroinl992.Thisconventionestablishedalong-termobjectiveoflimitinggreenhouseg 
asconcentrationsandencouragedtheestablishedindustrialcountriestoretumtheiremis 
sionstol990levelsby2000.Sincethen,ithasbecomeclearthattheUnitedStatesandmanyoth 
erparticipatingcountrieswillnotmeetthisvoluntarygoal.Toaddressthelackofprogre 
ssamongmanyindustrializedcountriestowardmeetingtheRioobjective,theUnitedStatesa 
ndapproximatelyl60othemationsagreedinnegotiationsheldinKyoto,Japan,lastDecembe 
r,totakesubstantialstepstostabilizeatmosphericconcentrationsofgreenhousegases.T 
heKyotoAgreement,whichrequirestheadviceandconsentoftheSenate,wouldplacebindingl 
imitsonindustrialcountriesemissionsofthesixprincipalcategoriesofgreenhousegases 
:C02,N20,methane,sulfurhexafluoride,perfluorocarbons,and \ 
hy drofl uorocarbons. 
Theselimitsapplytothe38socalledAnnexlcountries,whicharetheindustrializedcountri 
es,definedtoincludeRussia,Ukraine,andmostEastemEuropeancountries.UndertheKyo 
toagreement,eachindustrialcountrys 1990baselineisactuallybasedonits 1990emission 
sofCO2,methane,andN2Oanditschoiceofl990orl995levelsofthe otherthreecategorieso 
fgases.TheUnitedStatesagreedtoatargetof7percentbelowl990levelsbytheperiodbetwee 
n2008and2012.Tomeetthattarget,netU.S.emissionsofgreenhousegases—allemissionsmi 
nusremovalsofC02bycertainforestryrelatedactivities-- H mustaveragenomorethan 1,4 
84millionmetrictonsofcarbonequivalentperyearduringthatperiod.ThetargetsfortheEu 
ropeanUnionandJapanare8percentand6percentbelow 1990levels,respectively.Australia 
,NewZealand,Norway,RussiaandUkraineallhavelimitssomewhatlessambitiouswhenphrase 
dascutsrelativetotheirl990levels.Insum,overtheperiodfrom2008to20l2,theindustria 
IcountriesareexpectedtoreducetheiraverageemissionsofgreenhousegasestoaboutSperc 
entbelowtheirl990levels.%XX 0 #XVX%;#ThePresidenthasmadeclearthathissupporto 
ftheKyotoAgreementisdependenton 11 meaningfulparticipationfromkeydevelopingcoun 
tries(whoarenotincludedinAnnexI).ThePresidenthasalsomadeclearthathewillnotsubmi 
tthetreatytotheSenatewithoutsuchparticipation.Thereareseveralreasonswhymeanin 
gfulparticipationfromdevelopingcountriesisessenfial.First,developingcountriesar 
eprojectedtocontributeamajorityoftotalemissionsby2030underacontinuationofbusine 
ssasusual.Withouttheparticipationofdevelopingeconomies,emissionsreductionsbythe 
industrializedcountrieswillthereforenotachievenecessaryprotectionfromclimatecha 
nge.Indeed,ifdeveIopingcountriesdonotparticipateintheinternationalregime,theire 
missionscouldpotentiallyincreasebymorethanundertheir +$( businessasusualbaselin 
es.Onemechanismforsuchanunintendedconsequenceisasfollows. +%) AsAnnexIcountries 
complywiththeirtargets,theirdemandforoilwillfall,whichwillprobablyworktoreducet 
hepriceofoilonworldmarkets,andperhapstoencouragenonparticipatingcountriestousem 
oreoilandemitmorecarbonthantheyotherwisewouldhave.Second,developingcountrypar 
ticipationiscrucialbecauseitwouldpermitrelativelylowcostemissionsreductionstobe 
intemationallyrecognizedasasubstituteformoreexpensiveemissionsreductionsthatmi 
ghtotherwisebyachievedbyU.S.companiesdomestically. Again, greenhousegasemissi 
onshavethesamebasicimpactontheclimateregardlessofwheretheyoccur.Soreductionsind 



evelopingcountrieshavethesameenvironmentalbenefitasreductionsdomestically.Butth 
esereductionsaremuchlesscostlythanreductionsintheU.S.orinotherdevelopednations, 
becauseoftheveryinefficientandcarbonintensiveusesofenergyinthesecountriestoday. 
Itthusmakessense,frombothanenvironmentalandaneconomicperspective,toincorporatee 
missionsreductionsindevelopingcountriesintotheintemationalsystem.Third,princ 
iplesofbasicfairnesssuggestallcountriesshoulddotheirpart,dependingontheirabilit 
ytocontributetothesolution.Thusevenpoorcountriesshouldcontribute,althoughtheexi 
stenceofmorepressingsocialneedsinsuchcountrieswillinevitablylimitthelevelofthei 
rcontributions.Sofarlhavenotmentionedtheword competitiveness.Oneofthedifficul 
tiesinanalyzingconcemsrelatedtocompetitivenessisthatthetermitselfisusedtomeanm 
anydifferentthings.Ihaveseenatleastonestudythatuses lossofcompetitivenesstorefe 
rtopredictionsofnegativeeffectsontheaggregatetradebalance.Asaprofessionaleconom 
ist,Ido L notacceptthelogicuponwhichthatparticularargumentispredicated:theaggre 
gatetradebalanceisdeterminedbymacroeconomicforcesthedifferencebetweensavingandi 
nvestmentandnotbyourenvironmentalpolicies.Ontheotherhand,ifcompetitivenessref 
erstoadverseeffectsonafewspecificmanufacturingindustriesthosethatareespeciallye 
nergyintensive,suchasaluminum,paper,andchemicalsthesituationmaybemorecomplicate 
d.Itisdifficulttoundergoasignificantstructuralchangeintheeconomywithouthavingth 
eeffectofexpandingsomesectorsandcontractingothers.Buttoprovidesomeperspectiveon 
thisissue,considerthefoIlowingfacts.First,onaverage,energyconstitutesonly2.2per 
centoftotalcoststoU.S.industry.Second,energypricesalreadyvarysignificantlyacros 
scountries.Accordingtothe 1997Statistical $p! Abstract,forexample,inl996premiumg 
asolinecost$l .28pergallonintheUnitedStatesbut %\" only8centsinVenezuela.Similar 
ly,gaspriceswere$3.7lpergalloninSwitzerlandand$4.41pergalloninFrance.YetU.S.ind 
ustryisnotmovingenmassetoVenezuela,norisEuropeanindustrymovingtotheUnitedStates 
.Third,roughlytwothirdsofallemissionsarenotinmanufacturingatall,butintransporta 
tionandbuildings.lthereforebelieveitmoreaccuratetosaythatweneeddevelopingcountr 
yparticipationforthereasonsIoutIinedabove,thantosaythatweneedittoavoidadverseef 
fectsoncompetitiveness.%XXV%% 0,%) #XVX%M##XVXXXVN#FlexibilityandMarketMech 
anisms ' Aglobalsolutionisthuscriticaltotheglobalproblemofclimatechange.Globa 
lizingthe 8 soIutionisnot,however,enoughbyitself.Wemustalsoensurethatourefforts 
achievetheirobjectivesinthemostefficientmannerpossible.Thenatureoftheclimatecha 
ngeproblemsuggeststhreebasicmethodstolowercostsofachievinggivenlevelsofenvironm 
entalprotection.TheycanbecharacterizedintermsofthreecategoriesofflexibiIity:(l) 
whenflexibility;(2) whatflexibility;and(3) whereflexibility,whichmaybethemosti 
mportantofall.Suchmethodshavelongbeenchampionedbyeconomistsinterestedinincreasi 
ngtheefficiencyofprotection.Indeed,the2,600economistsurgedsuchapproachesinalett 
ertheysignedlastyearadvocatingactiononclimatechange:0 Economicstudieshavefoun 
dthattherearemanypotentialpoliciestoreducegreenhousegasemissionsforwhichthetota 
lbenefitsoutweighthetotalcosts...Themostefficientapproachtoslowingclimatechange 
isthroughmarketbasedpolicies. 
(#(# 1. Whenflexibility(timing)Firstis whenflex 

ibilityortiming.Sinceclimatechangeisalong-termproblem,theexacttimingofemissions 
reductionsisinsomesensenotofprimaryimportance.Thusthefreedomtodelayoraccelerate 
reductionswithinanagreeduponfimeframewhileensuringcredibilityofemissionsreducti 
onslowerscosts.TheKyotoProtocolincorporatesthisprincipleof whenflexibilityinf 
ourways:"OFirst,thecutstobemadeinthefirstperiodarelesssevere,andthefirstperio 
dendsmuch I later,thanwhathadbeenproposedbymanyothercountries,mostnotablytheEu 
ropeans.Byadoptingagradualandcrediblepathofreductionsintheearlyyears,wecangre 
atly D reducecostssuchasthosefromprematurelyscrappingcoalfiredelectricityplants 
stillintheprimeoftheiroperatinglives,whileattainingthesameultimateenvironmental 
goals. 
(#(# "OSecond,undertheKyotoagreement,theemissionstargetisnotspecifiedi 
ntermsofa " specificyear,butratherintermsofanaverageoverafiveyearperiod(2008201 



2).Averagingoverfiveyears,insteadofrequiringcountriestomeetaspecifictargeteachy 
ear,canlowercosts,especiallygivenanuncertainfuture.Theaveragingcansmoothoutthee 
ffectsofshorttermeventssuchasfluctuationsinthebusinesscycleandenergydemand,orha 
rdwintersandhotsummersthatwouldincreaseenergyuseandemissions. 
(#(# "OThird,th 
ereisallowancefor bankingemissionreductionswithinthe200820I2 1)#& commitmentpe 
riod,foruseinasubsequentcommitmentperiod[althoughtheemissiontargetsofthenextper 
iodhavenotyetbeenspecified]. 
(#(# 0,%) 2. Whatflexibility(gasesandsinks)Thes 
econdtypeofflexibilityis whatflexibility,alongtwodimensions.XVXXXVThefirstisthe 

8 inclusionintheagreementofallsixgreenhousegases.Emissionsofdifferentkindsofga 
ses,notjustcarbondioxide,contributetothegreenhouseeffect.SincethelPCChasdevelop 
edconversionfactorsforallgreenhousegasesbyestimatingtheirglobalwarmingpotential 
s,reducfionsinemissionsofonepollutantcanbeusedtosubstituteforincreasesinemissio 
nsofanotherbyanamountthathasequivalentenvironmentaleffects.TheKyotoProtocolstip 
ulatesthatcountrieswithbindingtargetsareexpectedtoreducetheirtotalgreenhousegas 
emissionsby 
' certainpercentages,butdoesnotrequirespecificreductionsforspecifi 
cgases.Sinceamoleculeofsulfurhexafluorideis23,900timesmorepotentoverl00yearstha 
namoleculeoIC02,itmay 8 
becheapertoachievethesameenvironmentalbenefitbyeliminatingonemolecularunitofSF 
6 $ 
thannearly24,000unitsofCO2. p Someinitialroughanalysisindicatesthatastrateg 
yofreducingnonC02greenhouse H gasesbymorethan7percentbelowtheirl990/1995baseli 
nelevelswhilereducingC02byless 4 
than7percentbelowitsl990levelcouldreducegreen 
housegasemissionpermitpricesbymorethanlOpercent.#XVXXXVN[#XVXXXVThusallowingcou 
ntriesflexibilityinwhatgasestheyreduceessentially tradingemissionsreductionsa 
crossgasescanhelplowersignificantlythecostsofmeetingtheirtargets.Thesecondsou 
rceof whatflexibilityisthetreatmentofsinks,i.e.,landuseactivitiesthatpromotethe 
removalofcarbonfromtheatmospherethroughthegrowthofplants.Promotingsuchsinksthro 
ughafforestationandreforestationmayreduceatmosphericconcentrationsofC02atmuchlo 
wercoststhanreducingemissionsofgreenhousegases. #XVXXXVa#3. Whereflexibility 
(intemational)Thethirdtypeofflexibility,andperhapsthemostimportant,iswherefl 
exibility(intemational).AsIhavealreadyemphasized,emissionshavethesameenvironme 
ntalconsequencesregardlessofwhereintheworldtheyoccur.Therefore,theleast-costapp 
roachtocontrollingclimatechangeistoreduceemissionswhereversuchreductionsarechea 
pest.TheKyotoagreementincludesthreeimportantcost-savingprovisionsofthisnature." 
OFirst,itprovidesforcountriesthattakeonbindingtargets,atpresenttheindustrial 
%X" countries,totraderightstoemitgreenhousegaseswitheachother.Thismarketinemiss 
ionspermitswillensurethatemissionreductionsoccurwheretheyareleastexpensivewithi 
ntheindustrialcountries.Inparticular,U.S.companiescouldpurchaseemissionsreducti 
onsinotherparticipatingcountrieswhendoingsowouldreducetheircostsloweringcostswi 
thoutaffectingthelevelofenvironmentalprotection. 
(#(# "OSecond,theagreementpr 
ovidesforjointimplementafionbyAnnexlcountries.Thusif „%) oneindustrialcountryd 
idnotdevelopaprogramoftradeableemissionpeirnitSjU.S.firmscouldnonethelessimpleme 
ntprojectsforwhichtheycouldreceiveemissionsreducfionscreditsintheU.S. 
(#(# "0 
Third,theagreementallowsindustrialcountriestoinvestin cleandevelopmentprojects 

inthedevelopingworldandusetheseprojects'certifiedemissionsreductionstowardmeet 
ingtheirtargets.Manysuchcleandevelopmentprojectsmaybequitecheapintermsofthecost 
pertonofemissionsavoided,ashasbeenillustratedbythejointimplementationpilotprogr 



amthatisalreadyinplaceintheU.S. 
(#(# Detailsoftheseprovisionswillbeworkedoutinn 
egotiationsinBuenosAireslaterthisyear.lV.DifficultiesofEconomicAnalysisofthcKy 
OtoAgreement p NowthatwehaveaProtocolevenifitisnotyetfullycompletenorreadyf 
orthePresidentssubmissiontotheSenateitispossibletoexamineitinsomewhatmoredetail 
fromaneconomicperspective.Butlwishtoemphasizeonceagaintheinherentlimitationstoa 
nysuchestimates.Suchlimitationsshouldnotbesurprisingtoyou:economistshaveadiffic 
ultenoughtimeprojectingthebehavioroftheeconomyoverthenextquarteroryear,letalone 
overthenexttwodecades.Thescaleoftheforecastingexerciseisthereforedaunting,andan 
yspecificresultsshouldbetreatedwithsubstantialcaution.Thedifficultiesassociat 
edwitheconomicanalysisofclimatechangefallintothreebroadcategories.Firstaretheun 
certaintiesthatstillremainoverthetermsoftheultimatetreaty.Secondaretheinherentl 
imitafionsofavailablemodelstoanalyzeevenshorttermcostsandbenefits.Andfmallyisa 
topicIdiscussedearIier:theimpossibilityofputtingasinglemonetarynumberonthelongt 
ermbenefitsofclimatechangemitigation.UncertaintiesoverCertainProvisionsinthelnt 
emationalEfforttoCombatClimateChange 0 TheKyotoAgreementwasanhistoricaccomp 
lishment,delineatingthebroadtermsoftheintemationalefforttoaddressclimatechange 
.ButalthoughweknowalotmorethanwedidbeforeKyotoabouthowthatintemationalsystemwi 
llwork,thereisstillmuchthatwedontknow.First,asisoftenthecaseinalegaldocumento 
fthelengthandcomplexityoftheKyotoProtocol,therearesomeprovisionsthatrequirefurt 
herclarificationandinterpretation.Ofparticularconcemhereisthetreatmentofsocall 
edsinksactivitiesthataffecttherateatwhichcarbonisremovedfromtheatmosphereand se 
questered,specificallybytheplantingoftrees.Second,thedetailsofanumberofitemsp 
rimarilyconcemingintemationaltradinganddevelopingcountriesarethesubjectoffurt 
herdiscussionsincludingnegotiationsinBuenos „%) Airesnextfall,becausetheyhadno 
tbeendefinitivelysettledbytheendofthelastallnightsessionoftheKyototalks.Final 
ly,andmostimportantly,wehavenotyetnegotiatedintemationalagreementstolimitemiss 
ionsbeyondthe20l2window.TheemissioncutsagreeduponatKyotoareonlyafirststeponalon 
gjoumey.Thefirststepthatweproposetotakeoverthenextl5yearsiscritical.Butthereas 
onitiscriticalisnotthat,byitself,itwillsolvetheclimatechangeproblem emissionsd 
uringanygivendecadearesmallcomparedtothecumulativeconcentrationsintheatmosphere 
.Rather,thefirststepiscriticalbecausewecanttakethesecondandthirdstepsuntilwehav 
etakenthefirst.Atthesametime,anyanalysisiscomplicatedbythelackofknowledgeoverwh 
atthesubsequentstepswillbe.InherentLimitationsofModels p " Inadditiontot 
heseuncertaintiesaboutthedetailsoftheinternationalefforttoaddressclimatechange, 
Imustalsonotetheinherentlimitationsofthemodelsusedtoevaluatethateffort.Evenwith 
inagivenmodel,answersdependcriticallyontheprecisenatureofthequestionasked.Forex 
ample,thecostsofemissionsreductionsdependcriticallyontheextentofglobalparticipa 
tionandintemationaltradingthatatreatyisassumedtofeature.Butinadditiontothedepe 
ndenceoftheresultsfromagivenmodelonthepreciseassumptions,differentmodelscangive 
differentanswersevenwhenalltheassumptionsarespecifiedtobethesameaconcreteillust 
rationoftherangeofuncertaintytowhichwemustassignthepredictionsofanyoneindividua 
Imodel.Oneareainwhichtheuncertaintyisparticularlylargeisthepaceoftechnologica 
lprogressincludingdiffusionofexistingenergyefficienttechnologies,aswellasresear 
chanddevelopmentofnewtechnologiesandtheextenttowhichthepacewillaccelerateinresp 
onsetogovemmentprograms.Economicsdoesnotofferagoodunderstandingofhowtechnologi 
calprogressisdetermined,inpartbecauseitisthestuffofexperimentation,brainstorms, 
genius,breakthroughs,perceptionsandhabits.lnventionislargelydeterminedbyinspira 
fionnotwithstandingEdison,whoassigneda99percentsharetoperspirationandinspiratio 
n,inmyexperience,isdifficulttofitintomathematicalformulaeoreconomicmodels.Model 
sandexpertsonclimatechangepolicytendtohaveawiderrangeofdisagreementonthespeedwi 
thwhichtechnologycanbechangedandthescopeforspeedingthediffusionofexistingenergy 
efficienttechnoIogiesthanonanyothersingIeissue.Furthermore,eachmodelhasstreng 
thsandweaknesses;eachhasquestionstowhichitisbetterorworsesuitedtoanswer.Some,fo 



rexample,modeltheenergysectorindetail.Someallowforthefactthatacoalfiredpowerpla 
ntcannotcostlesslybeconvertedtoonethatrunsonnaturalgas.Somehaveenoughpolicydeta 
iltodistinguishalternativewaysofredistributingrevenuesthatwouldresultifemission 
permitsweretobeauctioned.Somearecapableofshowingshorttermmacroeconomicdisequili 
bria.SomeincIudealongterm carboncycle „%) modelthatcankeeptrackoftheaccumulati 
onofgreenhousegasconcentrationsintheatmosphereandtheirclimatologicaleffects.Som 
ebreakdowntherestoftheworldintoregionsandsocanmodelintemationaltrade.Noonemode 
ldoeseverything,andthereforewemustnotrelyblindlyontheresultsofanyonemodelorseto 
fmodels.Professionaljudgementandeconomicintuitionarealsocrucial.BenefitsofAvert 
ingClimateChange AsIdiscussedabove,itisevidentthatthebenefitsofavertingclima 
techangearepotentiallyimmense.Butlhavechosennottotrytoquantifytheminmonetaryter 
msforyou,inlightofthedifficuUiesIhaveenumeratedincludingthequantitativeuncerta 
intyofthesebenefits,andtheirtimingandthereforetheextremesensitivityoftheresults 
tothechosendiscountrate.V.AssessingtheKyotoAgreement H Inordertoevaluateth 
elikelyneteconomicimpactoftheKyotoAgreement,excluding thebenefitsofmitigating 
climatechangeitselfiwehavedrawnuponavarietyoftoolstoassess thevariouspossible 
costsandnonclimatebenefitsoftheAdministration'semissionsreductionpolicy.Togivea 
waythepunchline,myconclusionisasfollows:thenetcostsofourpoliciestoreduceemissio 
nsarelikelytobesmaII,ifthosereductionsareundertakeninanefficientmannerandweares 
uccessfulinsecuringmeaningfuldevelopingcountryparticipationaswellasdesigningeff 
ectiveintemationaltradingandjointimplementationmechanismsinBuenosAires.Thatsma 
Ilnetpremium,excIudingthebenefitsofmitigatingclimatechange,ineffect,purchasesap 
artialinsurancepoIicyagainstaseriousenvironmentalthreat.BecausetheresuItsfrom 
anymodeImustbetreatedwithcaution,wehaveemployedabroadsetofeconomictoolstoassess 
theKyotoagreement.Wehavedrawnontheinsightsofawiderangeofmodelsoftheenergysector 
andeconomyoverthenext25years,includingbutnotlimitedtotheresultsoftheStanfordEne 
rgyModelingForumexercises,theIPCCsreviewoftheeconomicandsociaIdimensionsofcIima 
techange,andthestaffleveIInteragencyAnalyticalTeameffortlastyear.Othertoolsincl 
udesimplerelevantstatistics, metaanalysesofexistingmodels,historicalandsectoral 
examples,andbasiceconomicreasoning.Drawingonthisbroadarrayofanalyticaltoolsiscr 
ucialtoanintelligentevaluationofthepolicyaltematives.Tomyknowledge,asofDecem 
ber,nomodelwhetherusedinsidethegovemmentomothadbeensetuppreciselytoanalyzethe 
parametersoftheagreementthatwasreachedinKyoto.Mostmodelbuildersoutsidethegovem 
menttendtotakeaslongasseveralyearstoincorporatechangesinpolicyparametersintothe 
irmodels.Andnomodeliscurrentlydesignedtoassesssinks,orallsixgreenhousegasesincl 
udedinthetreaty.Ourthinkinghasbeeninformed,however,bysimulationsconductedwith 
theSecond „%) GenerationModelofBatteIIeLaboratories,oneoftheleadingmodelsinthe 
field.TheSGMisoneofthemodelsbestpositionedtoanalyzetheroleofintemationaltradei 
nemissionpermits,whichweconsidertobeacriticalelementoftheKyotoTreaty.However,th 
eSGMdoesnotcoverallsixgasesincludedintheKyotoagreementorincludearoleforsinks.We 
haveusedtheSGMmodelasoneinputintoouroverallassessmentoftheKyototreaty,buthaveat 
temptedtosupplementitsresultswithadditionalanalysistoaccountforsuchspecialfeatu 
resoftheagreementastheinclusionofsixgases,sinks,apossibleAnnexitradingarrangeme 
ntthatcouldexcludetheEU,andtheCleanDevelopmentFund.lwillsharewithyoutodaysomepr 
eliminaryresultsofthisanalysis.Totheextentpossible,wehavecomparedresultsobtaine 
dwiththeSGMmodelwiththoseofothermodellingefforts.Mindfulofthelimitationsofany 
singlemodeI,weareeagertoseefeaturesoftheKyotoagreementassessedbyothermodelstoob 
tainabetterfeelfortherangeofpossibleeffects.Thisworkisjustbeginningandmuchofitw 
illcontinuetogoonoutsidethegovemment.Forexample,EnergyModelingForum,basedatSta 
nfordUniversity,isalongrunningmodelcomparisonexerciseinvolvingmanyoftheleadingc 
limatemodels.WebaveprovidedadvicetotbeEMFonbowfeaturesoftbeKyotolegallanguageca 
nbetranslatedintotermsrecognizabletoaneconomistandarehopefulthatthegroupwillcon 
ductafullscaleanalysisoftheKyotoprotocol.Unfortunately,theEnergyModelingForumbe 
lievesthafitsmemberswillneedatleastuntilmidyeartoupdatetheirresults.VI.Assessi 



ngthePotentialCostsofEmissionsReductions \ IsaidinCongressionaltestimonylast 
Julythatwecandothissmartorwecandothis 4 dumb.Iwasreferringtothepointthatthecost 
sofcuttingemissionscanbemuchreducedifflexible,marketmechanismsareused.Oureconom 
icanalysishighlightedtheimportanceofsuchnexible,marketbasedmechanismswhicharet 
hereforereflected,atthePresidentsinsistence,intheKyotoAgreementandourapproachto 
theeffort.WithintheKyotoagreement,thismeansaninsistenceonintemationaltrading 
Jointimplementation,and,ultimately,onmeaningfuldevelopingcountryparticipation. 
Domestically ,thismeansthatweimplementanyemissionsreductionsthroughamarketbaseds 
ystemoftradeableemissionspermits,whichensuresthatweachievereductionswhereverthe 
yareleast # expensive.Butthisalsomeanstakingseriousandresponsiblestepsinthesho 
rtruntoprepareustomeetourobligationsinthelongerterm.ThefirstsuchstepistheincI 
usioninthisyearsbudgetofanaggressive,$6.3billionprogramoftaxcutsandR&D$I .3billi 
onmorethanthe$5billionpackagethePresidentpromisedinhisOctober22speechonthisissu 
e.Thegoalisbothtostimulatethedevelopmentofnewenergysavingandcarbonsavingtechnol 
ogiesandtoencouragethedisseminationofthosethatexistalready.Theproposedpackageco 
ntains$3.6billionoverthenext5yearsintaxcutsforenergyefficientpurchasesandrenewa 
bleenergy,includingtaxcreditsof$3,000to „%) $4,000forconsumerswhopurchasehighl 
yfuelefficientvehicles,al5percentcredit(upto$2,000)forpurchasesofrooftopsolareq 
uipment,a20percentcredit(subjecttoacap)forpurchasingenergyefficientbuildingequi 
pment,a$2,000creditforpurchasingenergyefficientnewhomes,anextensionofthewindand 
biomasstaxcredit,andalOpercentinvestmentcreditforthepurchaseofcombinedheatandpo 
wersystems.ThepackagealsocontainsXVXXXV$2.7bilIion 
overthenext5yearsinadditionalresearchanddevelopmentspendingcoveringthefourmajo 
rcarbon-emittingsectorsoftheeconomy(buildings,industry,transportation,andelectr 
icity),pluscarbonremovalandsequestration,Federalfacilities,andcrosscuttinganaly 
sesandresearch.OneexampleoftheR&DeffortisthePartnershipforaNewGenerationofVehic 
les(PNGV).PNGVisagovemmentindustryefforttodevelopattractive,affordablecarsthat 
meetallapplicablesafetyandenvironmentalstandardsandgetuptothreetimesthefueleffi 
ciencyoftodayscars.InFY99,thecombinedproposalforPNGVis$277million,upfrom$227mil 
IionappropriatedinFY98.Similargovemmentindustryeffortsareproposedtodevelopmore 
efficientdieselenginesforbothlighttrucksandheavytrucks.Asecondresponsiblestep 
entailsindustrybyindustryconsultationstoprepareemissionreductionplansinkeyindus 
trialsectors.TheAdministrationwillworkinpartnershipwithindustrytoidenfifywaysin 
whichtheFederalgovemmentmightremoveregulatoryhurdlesthatdiscourageenergyeffici 
ency.Inaddition,DOEwillspearheadacomprehensiveefforttoimprovetheenergyefficienc 
yoftheFederalgovemmentsownoperationsandpurchases.#XVXXXV#Thethirdstepisthepr 
omotionofanenvironmentallyresponsibleelectricityrestructuring \ bill,whichthePr 
esidentidentifiedaspartofhisdomesticclimatechangepackageinhisaddresstotheNation 
alGeographicSocietyonOctober22.AneIectricitysectorfreedfromgovemmentregulation 
wouIdbeamoreefficientenergysector.Coststoconsumerswouldfall.Areasonableoveralle 
stimateoftheeffectsofaddingfederalelectricityrestructuringtotherestofthePreside 
ntsprogramtoaddressclimatechangeistoachievetbesameenvironmentalgoalsatacostsavi 
ngofroughIy$16billionperyear,givenprogresstodateinthevariousStates.EstimatedRed 
uctioninCostsfromAnnexlTrading ! Inthelanguageofthetreaty, Annex],isthesetofc 
ountriesthathaveagreedtotakeonbindinglimitationsinemissionsofgreenhousegases.Ev 
enwithoutmeaningfuldevelopingcountryparticipationwhich,again,thePresidenthasemp 
hasizedisessentialbeforethetreatywouldbesubmittedforratificationcostswouldbered 
ucedsubstantiallybyemissiontradingamongtheAnnexIcountries.Toprovidesomeindicati 
onofthepossibleefficiencyimprovements,RussiaandUkraineconsumesixtimesasmuchener 
gyperdollarofoutputasdoestheUnitedStates.Suchlargeintemationaldifferencesinene 
rgyefficiencysuggestthatadoptionofexistingU.S.technologywouldyieldverylargeemis 
sionsreductionsinthesecountries.EstimatesderivedfromtheSGMmodelconfirmthattra 
dingamongAnnexlcountriesis „%) likelytoreducethecosttotheUnitedStatesofachievi 
ngitstargetsfor20082012emissionsbyabouthalfrelativetoasituationinwhichsuchtradi 



ngwasnotavailable.Thisconceptofcostsismeanttocaptureaggregateresourcecoststothe 
USeconomy,includingthecosttodomesticfirmsofpurchasingemissionpermitsfromRussiaa 
ndothercountrieswhereemissionreductionsmaybecheaperthanintheUnitedStates.Thedra 
maticreductionincostsavailablefromAnnex 
ItradingwithintheSGMmodelcuttingthecostsinvolvedbyhalfhighlightswhythePresiden 

tinsistedthatintemationaltradingbepartoftheKyotoAgreement. Estimatedreduction 
incostsfromumbrellatrading 
' OnepossibilitythatemergedinKyoto,whichnoneofusf 
oresaw,wastheideathatthe 8 
UnitedStatesmightundertaketradingwithasubsetofAnnexIcountries,dubbedthe umbrel 
Ia,TheinitiallistofproposedparticipantsintheumbrellaincludestheUnitedStates,Aus 
tralia,Canada,Japan,NewZealandandRussia,withstrongindicationsofinterestfromsome 
others.ThissubsetofAnnexIcountriessharesacommoninterestinpromotingmarketbasedme 
chanisms,mostspecifically,fullyflexiblerulesforpermittrading.Themotivationforth 
isideawasthattheEuropeanshavebeenreluctanttoagreetothesortofintemationaltradin 
gthatwewant(preferringthattheyachievetheirgoalscollectiveIyinagroupoftheirown,c 
alledthe EUbubble).ltistooearlytosaywhethertheumbrellaconceptwillinfactbeacce 
ptedbytheparties.Butitisanimportantconcepttoconsider,forthreereasons.First,itis 
conceivablethatitwillbeformaIlyagreedtoinfuturenegotiations.Second,evenifthefin 
aItreatydoesnotexplicitlyincludetheumbrella,butratheralIowstradingamongallsigna 
tories(astheUnitedStateshasproposedallalong),itisconceivablethatumbrellacountri 
eswillagree,outsidethetreaty,totradeonlyamongthemselves.Third,theaversiontoward 
intemationaltradingthattheEuropeanshaveexpressedsuggeststhattheymightrefrainfr 
ommakingthetradestowhichtheywouldbeentitledwhichwouldmeanthattheumbrellawouldop 
erateinpractice,ifnotinformalintemationalagreement. 0 Thesignificanceoftheu 
mbrellaideainthepresentcontextisthatithasthepotentialtofurtherreducecoststotheU 
nitedStates.ThereasonisthatiftheEuropeansdonotbidagainstusfortherelativelyabund 
ant,lowcostopportunitiestoreduceemissionsinRussiaandEastemEurope,thenthepriceo 
femissionsreductionswillbeevenlower.Resultsthatwehavederived $1! fromvariousSGM 
simulationssuggestthat,relativetothesituationinwhichthereisnotradingatall,theum 
brellaarrangementwouldreducecostsbyanestimated6075percent,depending &D # onwhet 
hertheformerWarsawPactcountriesareclassedwiththeEU,orareinsteadassumedtofallwit 
hintheumbrella.Estimatedreductionincostsfrom33333developingcountry33DC3partic 
ipation T*#' Thenextconsiderationisparticipationbydevelopingcountries.ThePres 
identhassaid „%) thathewillnotsubmitthetreatyforratificationwithoutsuchpartici 
pationwhichwouldfurtherreducethecostsinvolved.Thesubstantialpotentialgainsfro 
mmeaningful3developingcount33ry(DC)33LDC 0,%) 3participationarehighlightedbythe 
significantbenefitsthatwilllikelyaccrueevenfromthelimitedrolethatthe3L3DCshavea 
lreadyagreedto:theCleanDevelopmentMechanism,modeledafterJointlmplementation(Jl) 
.Jlcannotrealisficallybeexpectedtoyieldallthegainsofbindingtargetsfordeveloping 
countries,butitmightshavecostsbyroughlyanother20to25percentfromthereducedcostst 
hatresultfromtradingamongAnnexlcountries.Anotherpossibilityisthatwepersuadeso 
meofthekeydevelopingcountriesthatarethelargestemitterstocommittotargets,andallo 
wustobuyemissionreductionsfromthosepaths.SimuIationswiththeSGMmodelsuggestthatf 
uIlparticipafionbynonAnnexIcountriescould p cutroughIy[55percent(check)]offt 
hereducedcoststhatresultfromAnnexltrading.The \ 
actualcostreductionwoulddepend 
ontheextentofdevelopingcountryparticipationthatisultimatelyobtained. 8 
loffe 

rthesenumbersbecausetheyshowthepotentialeffectivenessoftradinginreducingcostsdr 
amatically.ButitisimportantthatIrepeatthreecaveats:Firstasalways,thereisawider 
angeofuncertaintyaroundalltheseestimates.Second,theyapplytoanidealizedversionof 
trading,onethatassumesnoproblemsofenforcementortransactionscosts.Third,itseemsu 
nlikelythatwewillconvinceallofourpartnerstoagreeinBuenosAirestothemostcompletea 



ndcosteffectiveinternationaltradingarrangements.Nonetheless,despitethesecaveats 
,thenumbersstillshowmajorsavings.Moreoverandlcanthighlightthisenoughthesecost 
savingfeaturesarefundamentaltenetsoftheU.S.positionforratifyingtheKyotoProtocol 
.Ifwedonotgetverysolidprovisionsforintemationalemissionstradingandmeaningfulpa 
rticipationbykeydevelopingcountries,wewon'tsubmitthetreatyforratificationtotheS 
enate.So,whileouranalysismaybepredicatedonsomeambitiousconditionsconcerningtrad 
inganddevelopingcountryparticipation,itisexactlythoseconditionsthatformthefound 
ationoftheU.S.positiongoingintoBuenosAires.AccountingforCarbonSinks $p! Thepr 
ecedingdiscussionhasemphasizedtheimportanceoftradingarrangements.Inreachinganov 
eralleconomicassessment,itisalsoimportanttofactorinthepotentialroleofcarbonsink 
s.ThearrangementsconcerningcarbonsinksintheKyotoProtocolhavereceivedlessattenti 
onthantheymerit.Itisonlynetemissionsemissionstotheatmosphereminus l)#& sequest 
rationthataretobereduced7percentbelowl990levels,notgrossemissions.TheUnitedStat 
esplantsmanytreeseveryyear,andwouldreceivecreditforthisactivityundertheProtocol 
.VerypreliminaryestimatesoftheimplicationsfortheUnitedStatesoftheKyoto 0,%) pro 
visiononsinksindicatesthatcarbonsinkscouldcomprisenearlylO%oftotalrequiredemiss 
ionsreductions.DecreasingtherequiredemissionsreductionbylO%wouldlikelyresultinc 
ostsavingsgreaterthan 10%. 

8 

Eventhisestimateoftheeffectofsinksisconservativ 
einonerespect:itisbasedonan 
assumptionforsinkactivityintheU.S.overthe20082012period,andnoassumedbenefitsfr 

omsinkselsewhereintheworld.Verypreliminaryestimatessuggestthatincorporatingtheg 
ainsfromsinksthroughouttheworldcanreducethecostsofmeetingtheKyototargetbyhalfor 

t more,ontopofthegainsfromtradingamongAnnexIcountries.(Furthermore,nomodelhas 
yeteventriedtotakeintoaccountthatgovemmentpoliciescanhelpincreasetheamountoftr 
eeplanting.)ButneitherwenorotheranalystsareyetsureexactlyhowtointerpretthelegaI 
languageoftheProtocol.Becausethequantitativeuncertaintyissolarge,wedonotyethave 
anestimatewithwhichlfeelcomfortable.Butwedoknowthattheeffectoffullymodellingthe 
Kyotoprovisionpertainingtosinksislikelytobebothfavorableandpotentiallylarge.Acc 
ountingfortheroleoftechnology 4 
AnotherissueinanalyzingtheKyotoprotocolisthe 

generalroleoftechnological advancesanddiffusion.Theparameterthatfiguresmostpr 
ominentlyinanalysisoftechnologicalprogressintheenergyfieldistherateofimprovemen 
tinthesocalIedAutonomousEnergyEfficiencyIndex(AEEl),thatistherateatwhichthetota 
luseofenergyfallsrelativetoGDP.AplausibleassumptionontheAEEIisanimprovementofl. 
Opercentperyear.Reflectingaconservativeinterpretationofthel5yearimpactofthetech 
nologyinitiative,thisisonlyasmalIincreaseabovethe0.9percentnumberintheEnergyInf 
ormationAdministrationsAnnual 4 EnergyOutlook.Thatassumptionisfarfromthemostopt 
imisticoutcomethatmightoccur. Someauthoritiesinthetechnologyofclimatechangepo 
licyforecastmorerapidtechnologicalprogress.Estimatescomingfromengineeringmodels 
developedbytheDepartmentofEnergypredictevenhigherratesofAEEIimprovement,andthus 
evenlowercosts.ThePresidentsFYl999budget,asIhavenoted,includesa$6.3billionpac 
kageoftaxcutsandR&Dintendedtospurthediscoveryandadoptionofnewtechnologies.Ifthe 
Administrationissuccessfulinthiseffort,therateofimprovementinenergyefficiencyco 
uldriseandsuchimprovementswouldlowerthecostofmeetingourKyototarget.Forexample,p 
ublishedresultsbasedonSGMmodelsimulationswithdifferentassumedratesofAEElimprove 
mentsuggestthatanincreaseintheAEEIfrom I .Oto 1.25wouldbereflectedinabouta40%decre 
aseinthepermitprice.Clearly,thisisneitherthebestoutcometheNationcanattainnort 
hebestoutcomethe |("% Administrationexpectstoattainasaconsequenceofourclimatech 
angestrategyoverthenext h)#«S: decade.Manyenergytechnologyexpertsforecastmorerapi 
dtechnologicalprogress;andengineeringmodelssuggestthatsomeenergyimprovingtechno 
logiesareavailablenowatnegativecosts. „%) NonCIimateBenefits ' Afinalfactort 
hatshouldbeincludedinanycomprehensiveassessmentoftheeconomic 8 implicationsofth 



eKyotoprotocolarethebenefitsoftheagreement.Obviously,thecostsofundertakinggreen 
housegasemissionreductionsmustbecomparedtothebenefits.AsIhaveindicated,forvario 
usreasonsitisdifficulttoquantifythebenefitsfromavertingclimatechangeitself Butt 
heliteraturehasemphasizedthatanyrelativepriceshiftsthatprovenecessarytoreduceem 
issionsshouldproducenonclimatebenefitsinthreeareas:airpollutionunrelatedtoclima 
techange,trafficcongestion,andhighwayaccidents.Thesebenefitsarehardtoquantifypr 
eciselybutpotentiallysignificant:someestimatessuggestthatthesethreebenefitscoul 
doffset1525%ofanyresourcecostoftheclimatechangepolicy.Conclusion' p Aco 
mprehensiveeconomicevaluationof-' h4X-theeconomicimpactoftheKyotoagreementmusti 
ntegrateallofthefactorsdescribedabove:relianceonflexiblemarketbasedmechanismsdo 
mesfically;intemationaltradingamongAnnexIcountries;theoperationofjointimplemen 
tationthroughtheCleanDevelopmentMechanism;meaningfuldevelopingcountryparticipat 
ion;thepotentialcostmitigatingroleduetotheinclusionofsixgasesandcarbonsinks;the 
benefitsofelectricityrestructuring;andemissionsreductionsachievedasaconsequence 
ofotherproposedAdministrationclimatechangeinitiatives.Assumingthatnegotiationsi 
nBuenosAiresaresuccessfulinestablishingeffectivemechanismsforintemationaltradi 
ngandjointimplementationthroughtheCleanDevelopmentMechanism,andassumingalsothat 
theU.S.isabletoachievemeaningfuldevelopingcountryparticipation,myoverallassessm 
entisthattheeconomiccosttotheUnitedStatesinaggregate,andtotypicalhouseholdsofat 
tainingthetargetsandtimetablesspecifiedintheKyotoagreement,willbemodestreIative 
tothevalueoftheinsuranceagainstcIimatechangewearepurchasing.Myconclusionthatt 
heimpactwiIIbemodestisnotentireIydependentupon,butisfuIlyconsistentwith,formalm 
odelresults.Ihavepreviouslyemphasizedthelimitationsofonanysinglemodelinassessin 
gtheeconomicimpactoftheKyotoProtocol,andcontinuetoviewanysuchresultsasjustonein 
putintoanoverallanalysis.Butitisworthemphasizingthatmodelresultsreflectingthede 
tailsoftheKyotoProtocolareconsistentwithmyconclusion.Forexample,undertheassumpt 
ionsoftradingundertheumbrellaJointimplementation,andmeaningfuIparticipationbyk 
ey3L3DCs,estimatesderivedbytheAdministrationusingtheSGMmodeI,whichattempttoadju 
stfortheinclusionofsixgases,suggestthattheresourcecostsofattainingtheKyototarge 
tsforemissionreductionsmightamountto$7to$l0billion.Thisimpliesthatoverallcosts, 
excludingnotonlyclimateandnonclimatebenefits,butalsosuchcostmitigatingfactorsas 
sinksandpayoffsfromthePresident'selectricityrestructuringandclimatechangeinitia 
tives,wouldreachroughIy0.1percentofprojectedGDP.Amoretangiblemeasureofcostsis 
theestimatedeffectsonenergyprices.Excludingthe „%) impactofelectricityrestruct 
uring,theSGMbasedestimate,correspondingtothegrossresourcecostestimatecitedabove 
,isanemissionspriceintherangeof$ 14to$ 18pertonofcarbonequivalent.Thistranslatesi 
ntoanincreaseinenergypricesatthehouseholdlevelofabout3percent,anincreaseinfuelo 
ilpricesofabout6percent,naturalgaspricesof4percent,gasolinepricesof3percent,and 
electricitypricesby3percent.A3percentincreaseinenergypricesatthehouseholdlevelw 
ouldraisetheaveragefamilysenergybiIlbyabout$80peryearin20I0.%XXV 
#XVX%#Theseestimatesdonotmeanthathouseholdsenergyexpenseswillinfactbehigheri 

n 120I0thantoday,however.Inthefirstplace,energypricesfluctuateyear-by-yearfor 
allsortsofreasons.Theycouldgoeitherupordown.Butevenifweleaveoutunpredictableflu 
ctuations,theenergypricedeclinesfromFederalelectricityrestructuringwouldbeenoug 
htooffsettheimpactdescribedabove.By20082012,theprojected I Opercentdeclineinelect 
ricitypricesfromtherestructuringthatispartofourclimatechangeagendawouldmorethan 
fullyoffsetanenergypriceincreaseofthemagnitudesuggestedbythepreviousmodelcalcul 
afion,translatingintoanoverallnetreductioninenergypricesintheU.S. 

Ashighlightedearlier,estimatesofthetypethatIampresentingarefraughtwith uncert 
ainty.Theestimateljustdiscussedispredicatedonthedevelopingcountryparticipationt 
hatwewillinsistuponinBuenosAiresasaconditionforourratifyingtheKyotoProtocol,but 
whichisnotyetpartofthatProtocol.Moreover,othermodelswillyieldotheranswersandmuc 
hworkremainstobedonebythemodellingcommunitytotesttherobustnessoftheseresults.Pr 



eliminarycomparisonsoftheSGMmodeltothefewothermodelsthathavebeenadaptedtoreflec 
tfeaturesoftheKyotoaccord,suggestthatitspredictionsconcemingtheimpactoftheKyot 
oagreementoncarbonpermitpricesisneitherthemostconservativenorthemostoptimistico 
fthemodelsthathavebeendeveloped.[Forexample,theSGMmodelsforecastofthelikelyU.S. 
carbonemissionspermitpriceconsistentwithattainingtheKyototargetsunderaregimeoff 
ullworldwidetradingisabout70%higherthanthatoftheMcKibbinWilcoxen(Gcubed)modelan 
dabout45%belowthatoftheMontgomeryRutherford(MRT)model.]ThepredictionsoftheSGMmo 
delarerobustinthesensethatvirtuallyallenergymodelsrevealthepotencyofeffective,f 
lexible,domesticandintemationaltradingmechanismstoreducesubstantiallythecostan 
denergypriceimpactofmeetingtheKyototargets.Ofcourse,themostimportantfactortha 
thasbeenleftoutoftheaboveassessmentisthebenefitofmitigatingclimatechangeitself 
Afullcostbenefitanalysiswouldincludemitigationinthebenefitscolumn.Theonlyreason 
wehavenotdoneso,aslhaveexplainedrepeatedlyabove,isthedifficultyincomingupwithan 
umbertocapturethemonetarybenefits.Butltrustthatnobodywilllosesightofourultimate 
objectivekeepingourplanetthehospitablehomethatweenjoytoday.Effectsonemploymenta 
ndaggregateoutput T*#' Sofarlhavesaidnothingaboutjoblossesresultingfromclimat 
echangepolicy. „%) Althoughtheremaybejobgainsinsomesectorsandjoblossesinothers 
,Idonotanticipateanysignificantaggregateeffect.Somejobscouldbelostinenergyinten 
sivesectors,althoughgiventheverysmallpredictedchangeinenergyprices,impactsinmos 
tsuchsectorsareapttobeminimal.Furthermore,alargenumberofjobswillbecreatedinothe 
rsectorsmanyofthemhightechjobspayinghighwages.ThePresidentisfirmlycommittedtoas 
sistinganyworkerswhoareadverselyaffectedduringthetransitiontoaclimatefriendlyec 
onomy.Thesituationmightbedifferentifalargeenergyshockweretohittheeconomywithn 
owaming,ashappenedintheoilcrisisofl973-74,whentherealmoneysupply,outputandempl 
oymentallcontractedsharply.Inadditiontohittingwithnowaming,theoilshocksofthel9 
70salsoentailedlargetransfersfromtheU.S.andotheroil-importingcountriestoOPEC,th 
usdepressingrealincomeandspendingintheformer.Aself-imposedshiftintherelativepri 
ceofcarbonintensiveenergytoaddressglobalclimatechange,ontheotherhand,neednotent 
ailsuchatransferofpurchasingpower.Thustherearecriticaldifferencesbetweentheoilp 
riceshocksandtheefforttoreducecarbonemissions.Ourreassuringconclusionregardinga 
ggregateoutputmightalsobedifferentifthepolicyweretobeimplementedinefficiently(b 
ycommand-and-controlstyleregulationsofthesortputinplaceinthatoilcrisis)ratherth 
anefficiently(bymarketmechanismsofthesortthatthePresidenthasproposedtouse).In 
conclusion,theKyotoAgreementandthePresidentsgeneralapproachtocIimatechangerefle 
cttheinsightofeconomicanalysis.TheKyotoAgreementincludeskeyprovisionsonintemat 
ionaltradingandcleandevelopmentprojects.ThePresidentsapproachreliesonmarketince 
ntivesfirst,withasystemoftaxcutsandR&D,andthenlaterwithamarketbasedsystemoftrad 
eablepermitstoensurethatourobjectivesareachievedasefficientlyaspossibIe.33Myo 
verallconcIusionisthattheeconomicimpactoftheProtocolwillbemodestrelativetotheva 
lueoftheinsuranceagainstcIimatechangethattheKyotoagreementprovides.Thepurposeof 
thistesfimonyhasbeentoexpIainthereasoningunderlyingthisconclusion,whichreliesno 
tonlyontheforecastsofindividuaImodeIs,anyoneofwhichhasitsownstrengthsandlimitat 
ions,butalsoonabroadvarietyofadditionalanalysisandassessment.llookforwardtoco 
ntinuingtoworkwithmembersofthisCommittee,aswelIasotherinterestedparties,infurth 
eranalyzingtheKyotoAgreementandevaluatingtheneteffectsofreducinggreenhousegasem 
issions.Itismyhopethateconomicanalysiswillcontinuetoplayakeyroleindesigningpoli 
ciesinthisarea.lwelcomeyourquestions.================= END ATTACHMENT I 
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The trade figures released today show that U.S. exports in 1997 remained strong. For 
1997, goods exports were up almost 11 percent from 1996. Since 1993, goods exports are up 
a strong 54 percent, while services exports are up 43 percent. Over the past 5 years, American 
jobs supported by goods and services exports have increased by an estimated 2.3 million to a 
total of 12.1 million jobs. And, jobs supported by goods exports pay 13 to 16 percent higher 
than the national average. 

In 1997, the U.S. trade deficit in goods and services was up only 2.4 percent, from $111 
billion in 1996 to $114 billion in 1997 — a modest increase given that the U.S. economy 
grew at a robust 3.8 percent in 1997. 

Looking forward to 1998, the strong growth in U.S. exports will likely slow and the 
trade balance is likely to deteriorate with weaker demand in Asia. And, although it is difficult to 
predict the magnitude, Asia's financial woes may have a negative impact on other U.S. trading 
partners. 
The strong performance of the U.S. economy is likely to continue in 1998, despite the 
deteriorating trade picture. The U.S. economy is fundamentally healthy and strong: 
unemployment is low, inflation is in check, and growth is robust. U.S. policy with respect to 
the Asian financial situation is designed to make any negative impact on the United States as 
small as possible. 
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The trade figures released today show that U.S. exports in 1997 remained strong. For 
the year as a whole, goods exports were up almost 11 percent over 1996. Since 1993, goods 
exports are up a strong 54 percent, while services exports are up 43 percent. Over the past 5 
years, American jobs supported by exports of goods and services have increased by an estimated 
2.3 million to a total of 12.1 million jobs. And, jobs supported by goods exports pay 13 to 16 
percent above the national average. 

In 1997, the U.S. trade deficit in goods and services was up only 2.4 percent, from S i l l 
billion in 1996 to $114 billion in 1997 ~ a modest increase given that the U.S. economy grew 
at a robust 3.8 percent in 1997 while growth in many of our key trading partners slowed. Over 
the past year, the strong dollar has worked to lower the price of imported goods, holding down 
both the trade deficit and inflation. 

Looking forward to 1998, U.S. exports are likely to grow at a slower pace and the trade 
balance is projected to deteriorate as a consequence of the Asian financial crisis. An increase in 
the U.S. trade deficit reflects America's strength. It is a predictable consequence of robust 
investment and strong economic growth in the United States coupled with weaker growth in our 
Asian trade partners. 

The Administration anticipates solid overall performance of the U.S. economy and 
continued job creation in 1998 in spite of the likely deterioration in the trade picture. The U.S. 
economy remains fundamentally healthy: job creation remains strong; inflation is in check, long 
term interest rates have declined toward their lowest level in several decades; and domestic 
demand growth remains robust. 
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Janet: I flnally got a fax on the 3vs7% issue and am reading it now. In 
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hankyou,Mr.Chairman.ThePresidenthassaidthatwecanworktoavertthegravedangersofcli 
matechange,whileatthesametimemaintainingthestrengthofoureconomy.lagreeandamplea 
sedtohavethisopportunitytoappearbeforetheCommitteetoelaborateonthePresidentssta 
tement.TheintemationalagreementthatwasreachedinKyotothispastDecemberisacruci 
alfirststepinaddressingglobalclimatechange.Butitisonlyafirststep.Sincetheintem 
ationalefforttoreducegreenhousegasemissionsisstillinsomerespectsaworkinprogress 
,ifisnotyetpossibletoprovideafullauthoritativeanalysisofit.Manyofthespecificsin 
severalcrucialareasarenotcompletelyresolvedinthediplomaticarena,forcinganalysts 
tomakeavarietyofassumptionsabouttheultimateformoftheintemationalregime.lnmytes 
timonytoday,Iwillattempttoidentifykeyelementsoftheagreement,suchaseffectiveinte 
mationalemissionstradingarrangements,meaningfuldevelopingcountryparticipation, 
theuseofcarbonabsorbingactivities("sinks")andrelianceonflexible,marketbasedmeas 
ures,thatensurethatreductionsinglobalgreenhousegasemissionsareconsistentwithcon 
tinuedstrongeconomicgrowth.Iwillexplainthereasoningunderlyingmyconclusionthat,u 
ndertheseconditions,economicimpactsarelikelytobemodest.TheAdministrationisstr 
onglycommittedtoensuringthatthesekeyelementsarereflectedinourdomesticandintema 
tionalclimatechangepolicies.Wearefirmlycommittedtomeaningfuldevelopingcountrypa 
rticipation,theabilityofsinkstooffsetemissionsrequirementsandemissionstradingbo 
thdomesticallyandintemationally.Andasyouknow,thePresidentsFY1999budgetincludes 
a$6.3billionpackageoftaxcutsandR&Doverthenext5yearstojumpstartourefforts.l.Bas 
icEconomicRationaleoftheKyotoTreaty " Tobeginouranalysis,itmaybeworthsteppin 
gbackandexaminingthelargerquestionofthebasicrationale,fromaneconomistsperspecti 
ve,fortheKyotoAgreement.T@4 
<DL!T$&)\+-0d24XT4Theearth'ssurfaceiswarmingfromtheaccumuIationofgreenhouse 
gasesfrommyriadsourcesworldwide.Noneoftheseemitterspresentlypaysthecosttoothers 
ofwarming'sadverseeffectsaclassicextemalityinthelanguageofeconomists.Asaresult 
ofthesedistortedincentives,disruptionoftheEarthsclimateislikelytoproceedatanexc 
essivepaceandifleftuncontrolledmayposesubstantialcostsintermsofharmtocommercean 
dtheenvironmentalike.ThefundamentaleconomiclogicoftheKyotoagreementisthusthatwi 
thoutsuchaninternational 0,%) agreement,individualnationswiIlnothavetheproperin 
centi vestoaddressthethreatsfromglobalcl imatechange. 11 .CostsofC limateChange ( 
4lnevaIuatingeffortstomitigateglobaIwarming,thefirststepistoconsiderthecosts 

thatarelikelyifwefailtotakeanyaction.Thesecostsandtheyaresignificantprovideth 
eprimarymotivationforreducinggreenhousegasemissions.4ThelntergovernmentalPane 
lonClimateChange(lPCC)jointlyestablishedbytheWorldMeteorologicalOrganizationand 
theUnitedNationsEnvironmentProgramme,concludedin 1995that thebalanceofevidencesu 
ggeststhatthereisadiscemiblehumaninfluenceonglobalclimate.Currentconcentrafion 
sofcarbondioxide,methane,nitrousoxide,andtheotherso-calledgreenhousegaseshavere 
achedlevelswellabovethoseofpreindustrialtimes.Ofthese,carbondioxide(C02)isthemo 



stimportant:netcumulativeC02emissionsresultingfromthe L burningoffossilfuelsan 
ddeforestationaccountforabouttwo-thirdsofpotentialwarmingfromchangesingreenhous 
egasconcentrationsrelatedtohumanactivity.Climaticlmpact 4Ifgrowthinglobalemi 
ssionscontinuesunabated,theatmosphericconcentrationofC02willlikelydoubIerelativ 
etoitspreindustriallevelbymidwaythroughthenextcentury.Asa \ resultoftheincrease 
dconcentrationofC02,theIPCCestimatesthatglobaltemperatureswill H increasebybetw 
een2to6degreesFahrenheitinthenextI00years,withabestguessofabout3.5degreesFahren 
heit.Whilescientistsbelievethathumanactivitiesareleadingtoagradualwarmingofthea 
veragetemperatureoftheearth,thechangeintemperatureinagivenregionata p giventim 
emaydiffersubstanfiallyfromthisaverage.Indeed,modelspredictwarmingwillbegreater 
inhighlatitudesthaninthetropics,andgreateroveriandthanocean.Manymodelspredictla 
rgerincreasesinevaporationthaninprecipitationovermidlatitudelandareas,whichwoul 
dresultindrierconditionsinthoseregions,especiallyduringsummerinNorthAmericaandE 
urope.4PotenfialconsequencesassociatedwiththisshiftincIimateincludeariseinsea 
levels,greaterfrequencyofsevereweatherevents,shiftsinagriculturaIgrowingconditi 
onsfromchangingweatherpattems,threatstohumanhealthfromincreasedrangeandinciden 
ceofdiseases,changesinavailabilityoffreshwatersupplies,anddamagetoecosystemsand 

biodiversity. '0!$ 

EconomicandMonetaryDamages P 44Thederivationofquantitativeormonetaryestimat 
esofthedamagesfromsuchachangeintheclimateisextremelydifficultgiventhecapacityof 
todaysmodels.Estimatesoftheeconomicdamagesfromclimatechangefallintothefollowing 
broadareas:agriculture,seaIeveIrise,airconditioningandheating,watersuppIy,human 
Iifeandhealth,airpolIution,andothercosts(hurricanes,relocationcosts,humanamenit 
y,construction,leisureactivities,urbaninfrastructure,andecologicaldamagessuchas 
forestlossandspeciesloss).AIthooughtughthequantificationoftheseeffectsisquitede 
manding,researchershavedevelopedestimatesthatpromptsubstantialconcem. & Cline 
, &motivatestimateswothry&$$&%WilliamCIine,thenatthelnstituteforIntemationaIEc 
onomics%','(summarizesestimate()(a()*sthatadoublingof*+atmosphericcarbonconcent 
rafionswoul+,++,-dleadto-.nearly 10,OOOdeathsannuaIlyintheU.S.,eventakingintoacc 
ountthehealthbenefitsofwarmerwinters.NNOOtherresearchershavepredictedsealevelin 
creasesofabout20inchesby2I00,withsubstanfiallygreaterincreasesinsubsequentyears 
.OQODOQ[**Janet:l)TheprecedingcommentTRsRTUondeathsUfollowSsSWWVsVXXLarryssug 
gestionbutmustrelyonheroicassumptionsaboutourknowledgeabouttheseasonandlocation 
oftemperatureincreases.2)InspiredbyLarry'scommentondiscounting,Ihaverearrangedt 
hissectionandtriedtotightenit.]PP4Despitethedifficulties,respectedresearchers 
havedevelopedestimatesofthemonetarydamagesexpectedfromanaverageworldwidetempera 
tureincrease.Forexample,Clineestimatedthatsuchatemperaturechangeof4.5degreesFah 
renheitwouldimposeannualdamagesofmorethan$70billionperyearontheU.S.economyintod 
aysterms.Thesedamagesinclude$22billioninlostagriculturalproduction,$13billionin 
additionalelectricitycosts,and$8billioninnewcoststomaintaintheexisfingsupplyoff 
reshwater.(Clinesoriginalestimatesarequotedinl990dollars.Thefiguresgivenabovetr 
anslatedthosenumbersintol997dollarsusingtbeannualGDPpriceindex.)WilliamNordhaus 
ofYaleUniversityhaslikewisecomputedestimatesofthedollarlossattributabletoadoubl 
ingofcarbondioxideconcentrations.HefindsthattheClineestimateisinthecenterofthre 
eestimatesfortheU.S.,andthatthehighestimateisonly 1.3timesgreaterthanthelowestim 
ate.ltmustbenoted,however,thatthissimilarityamongaggregateestimatesmasksthetrue 
uncertaintyassociatedwithforecastsofthedamagesfromgivenincreasesinglobalwarming 
theestimatesareallfundamentallybasedonextrapolationsfromcurrentandpastexperienc 
e,andmaynotfullyincorporateeffectsthatwillunfortunatelybecomeapparentonlywithfu 
tureexperience.40nekeydifficultyininterpretingandapplyingtheseestimatesofmone 
tarydamagesisuncertaintyovertheextentthattheyshouldbediscountedbecausetheyoccur 



inthedistantfuture.Sincethebenefitsofstemmingfutureclimatechangeaccrueovernoton 
lydecadesbutcenturies,smallchangesinthediscountratecanproducesubstantialchanges 
intheresults.Eiuttheprecisediscountratethatshouldbeusedtoevaluatequestionsasimpo 
rtantasthefutureclimateoftheplanetremainsasubjectofintensedebate.Itissafetosayt 
hatthereis,asofyet,noprofessionalconsensusontheissue. 0,%) 4Asimilardifficult 
ywithsuchestimatesisthattheymaynotfullyreflectpotentialnonlinearitiesintherelat 
ionshipsbetweencarbondioxideconcentrationsandtemperature,betweentemperatureande 
conomicdamages,orinthevariousothercomplicatedrelationshipsgoveminginteractions 
betweengreenhousegasemissions,thecIimate,andtheeconomy.Currentestimatesofdamage 
sdonot,andcannot,accurateIyreflectthevalueofreducingthesmallandunknownpossibili 
tyoflargescaleandpotentiallyirreversiblediscreteeventswithpotentiallycatastroph 
icconsequences.4Twosuchpossibilitiesserveasillustrations.WarmingofNorthemtun 
dramayreleaseverylargeamountsofmethanefromthesubarcticpermafrost,therebyleading 
topotentiallydevastatingaccelerationofanotherwisecontrollableglobalwarmingproce 
ss.Wedonotknowatwhatpoint,ifany,suchunstableactivitywouldbetriggered.Second,evi 
dencefromclimatemodelssuggeststhatsometypesofclimatechangemayleadtochangesinoce 
ancurrents,includingdisplacementoftheGuIfStreamthatwarmsWestemEurope.Evidencef 
romoceancoresamplessuggestssuchchangesofoceancurrentshaveoccurredinpreviousicea 
ges.4TowhatextentarewewiIlingtotakesuchchanceswithourpIanet?Thereisastrongarg 
umentfortheKyotoagreementasaformofplanetinsurance.Butwhatnumericalweightshouldo 
neassigntothesecatastrophicrisks?Inotherwords,whatisthevalueoftheinsurancepolic 
y?AIthoughitisdifficuItforaneconomist,oranyone,toknow,reductionsintheriskofsuch 
catastrophicoutcomesmustbeconsideredinadditiontothecostsandbenefitsthatcanberea 
sonablyquantifiable.Sincehumanbeingsaretypicallyaversetorisk,suchpossibiIitiesa 
reespeciallyimportantinevaluatingwhetherthebenefitsofaparticularclimatecontrolp 
olicyjustifythecosts.Onemusthaveatleastsomesympathywiththosewhocriticizeeconomi 
stsonthegroundsthattheeffectsofclimatechangeareextremelydifficulttoquantifyinas 
inglemonetarynumber.Ill.AddressingGlobalClimateChangeinanEfficientManner4Th 
ecostsofunabatedclimatechangemaythusbedifficulttoquantify,buttheyare " nonethe 
lessrealandprovidethemotivationforreducinggreenhousegasemissions.Intakingaction 
toreducethoseemissions,economicanalysissuggeststhattwoelementsareabsoluteIyesse 
ntial:"04Theeffortmustbeglobal,toaddresstheglobalextemalityinherentinthenatu 
reofthe &D # problem. 
4(#4(# "04Theeffortmustbeflexibleandmarketbased,toensur 
ethatweachieveourobjectives \)#& 

inthemostefficientmannerpossible.X*#'4(#4(# 

NeedforGlobalAction P 4ClimatechangeisagIobalproblemrequiringaglobalsolution. 
Aslmentionedearlier, ( nosinglecountryhasanincentivetoreduceemissionssufficien 
tlytoprotecttheglobalenvironmentagainstclimatechange.Eachhasaneconomicincentive 
to freerideontheeffortsofothers.EveniftheUnitedStatessharplyreduceditsemissions 
unilaterallywithoutanintemationalagreementlimitingemissionsabroad,greenhousega 
semissionsfromallothercountrieswouldcontinuetogrow,andtherisksposedbyclimatecha 
ngewouldnotbesignificantlyabated.ltisimportanttoemphasizethatemissionsofdiffere 
ntgasesanyplaceintheworldhaveverysimilareffectsonglobalclimate.4Thethreatofdi 
sruptiveclimatechangehasledtocoordinatedintemationaleffortstoreducetherisksofg 
lobalwarmingbyreducingemissionsofgreenhousegases.AIandmarkintemationalagreemen 
ttoaddressglobalwarmingwastheFrameworkConventiononClimateChangesignedduringtheE 
arthSummitinRiodeJaneiroinl992.Thisconventionestablishedanobjectiveoflimitinggr 
eenhousegasconcentrationsandcalleduponindustrialcountriestoreturntheiremissions 
tol9901evelsby2000.Sincethen,ithasbecomeclearthattheUnitedStatesandmanyotherpar 
ticipatingcountrieswillnotmeetthisvoluntarygoal;quitethecontrary,emissionlevels 
havecontinuedtorisenotfallamongbothdevelopedanddevelopingcountries.4Toaddress 



thelackofprogressamongmanyindustrializedcountriestowardmeetingtheRioobjective,t 
heUnitedStatesandapproximately 160othernationsagreedinnegotiationsheldinKyoto,Ja 
pan,lastDecember,toreduceemissionsofgreenhousegases.TheKyotoAgreement,whichrequ 
irestheadviceandconsentoftheSenate,wouldplacebindinglimitsoneachindustrialcount 
ry'scombinedemissionsofthesixprincipalcategoriesofgreenhousegases:C02,N20,metha 
ne,sulfurhexafluoride,perfluorocarbons,andhydrofluorocarbons.Theselimits \ appi 
ytothe38socalledAnnexBcountries,whicharetheindustrializedcountries,definedtoinc 
ludeRussia,Ukraine,andmostEastemEuropeancountries.4UndertheKyotoagreement,ea 
chindustrialcountrys 1990baselineisactuallybasedonits 1990emissionsofCO2,methane 
,andN2Oanditschoiceofl990orl995levelsof" theotherthreecategoriesofgases.TheUni 
tedStatesagreedtoatargetof7percentbelowl990levelsbytheperiodbetween2008and2012. 
[Janet:Iamcheckingthis.RL]Tomeetthattarget,netU.S.emissionsofgreenhousegases—a 
IlemissionsminusremovalsofC02bycertain %X" forestryreIatedactivities--mustavera 
genomorethanl,484miIlionmetrictonsofcarbonequivalentperyearduringthatperiod.The 
targetsfortheEuropeanUnionandJapanare8percentand6percentbelowl990levels,respect 
ively.Australia,NewZealand,Norway,RussiaandUkraineallhavelimitssomewhatlessambi 
tiouswhenphrasedascutsrelativetotheirl9901evels.Insum,overtheperiodfrom2008to20 
12,theindustrialcountriesareexpectedtoreducetheiraverageemissionsofgreenhousega 
sestoabout5percentbelowtheirl990levels.XX D+$( 0,%) X.X4ThePresidenthasmadec 
learthathewillnotsubmittheKyotoagreementtothe d Senatewithoutmeaningfulparticip 
ationfromkeydevelopingcountries(whoarenotincludedinAnnexB).4Thereareseveralre 
asonswhymeaningfulparticipafionfromdevelopingcountriesisessential.First,develop 
ingcountriesareprojectedtocontributeamajorityofworldemissionsaround2030underaco 
ntinuationofbusinessasusual.Withouttheparticipationofdevelopingeconomies,effort 
sbytheindustrializedcountriestolimitemissionswillthereforenotprovideadequatepro 
tectionfromcl imatechange. [Note :Janet,Todd,wh i leacknowledgingthecorrectnessofthe 
restoftheparagraphsuggestsitisunnecessaryandcouldattractattentionandhostileques 
tions.Herecommendsdeletingit.]lndeed,ifdevelopingcountriesdonotparticipateinthe 
intemationalregime,theiremissionscouldpotentiallyincreasebymorethanundertheir 
t businessasusualbaselines.Onemechanismforsuchanunintendedconsequenceisasfollo 
ws.AsAnnexlcountriescomplywiththeirtargets,theirdemandforoilwilIfall,whichwillp 
robablyworktoreducethepriceofoilonworldmarkets,andperhapstoencouragenonparticip 
atingcountriestousemoreoilandemitmorecarbonthantheyotherwisewouldhave.4Second 
,developingcountryparticipationiscrucialbecauseitwouldpermitrelativelylowcostem 
issionsreductionstobeintemationallyrecognizedasasubstituteformoreexpensiveemis 
sionsreductionsthatmightotherwisebyachieveddomesticallybyU.S.companiesandthosei 
notherindustrializedcountries.Again,greenhousegasemissionshavethesamebasicimp 
acton \ theclimateregardlessofwheretheyoccur.Soreductionsindevelopingcountriesh 
avethesameenvironmentalbenefitasreductionsdomestically.Butthesereductionsaremuc 
hlesscostlythanreductionsintheU.S.orinotherdevelopednations,becauseoftheveryine 
fficientandcarbonintensiveusesofenergyinthesecountriestoday.Itthusmakessense,fr 
ombothanenvironmentalandaneconomicperspective,toincorporateemissionsreductionsi 
ndevelopingcountriesintotheintemationalsystem.4Third,principlesofbasicfaime 
sssuggestaIlcountriesshoulddotheirpart,dependingontheirabilitytocontributetothe 
solution.Thusevenpoorcountriesshouldcontribute,aIthoughtheIackofresourcesinsuch 
countriesmayIimittheextentoftheircontributions.4Althoughsomehaveexpressedfear 
sthattheKyotoagreementmightaffect competitiveness,asaprofessionaleconomist,ldon 
otbelievethatitwillaffecttheaggregatetrade.Theaggregatetradebalanceisdetermined 
bymacroeconomicforcesthedifferencebetweensavingandinvestmentandnotbyourenvironm 
entalpolicies.Inparticular,theaggregatetradebalanceisindeficitwhensavingsareina 
dequatetofinanceinvestmentandgovemmentborrowing,andthesedemandsforfundsleadtob 
orrowingfromabroad..4EvaluatinghowtheKyotoagreementcouldaffectcompetitiveness 
ofafewspecificmanufacturingindustriesespeciallythosethatareespeciallyenergyinte 
nsive,suchas 4,%) aluminum,paper,andchemicalsismorecomplicated.lngeneralitisdif 



ficulttoundergoastructuralchangeintheeconomywithouthavingtheeffectofexpandingso 
mesectorsandcontractingothers.Buttoprovidesomeperspectiveonthisissue,considerth 
efollowingfacts.First,onaverage,energyconstitutesonly2.2percentoftotalcoststoU. 
S.industry.Second,energypricesalreadyvarysignificantlyacrosscountries. According 
tothel997Statistical 
Abstractforexample,inI996premiumgasolinecost$I.28pergallonintheUnitedStatesbu 

t only8centspergallonin Venezuela.Similarly,gaspriceswere$3.71 pergalloninSwitze 
riandand$4.4IpergalloninFrance.YetU.S.industryisnotmovingenmassetoVenezuela,nor 
isEuropeanindustrymovingtotheUnitedStates.Third,roughlytwothirdsofallemissionsa 
renotinmanufacturingataII,butintransportationandbuildings.Ithereforebelieveitmo 
reaccuratetosaythatweneeddevelopingcountryparticipationforthereasonsloutlinedab 
ove,thantosaythatweneedittoavoidadverseeffectsoncompetitiveness.XX.X.XX.XXX.Fle 
xibilityandMarketMechanisms $ 
4Aglobalsolutionisthuscriticaltotheglobalprobl 
emofclimatechange.Globalizing 
thesolutionisnot,however,enoughbyitself Wemusta 

Isoensurethatoureffortsachievetheirobjectivesinthemostefficientmannerpossible.T 
henatureoftheclimatechangeproblemsuggeststhreebasicmethodstolowercostsofachievi 
nggivenlevelsofenvironmentalprotection.Theycanbecharacterizedintermsofthreecate 
goriesofflexibility:(l) whenflexibility;(2) whatflexibility;and(3) whereflexibi 
lity,whichmaybethemostimportantofall.Suchmethodshavelongbeenchampionedbyeconomi 
stsinterestedinincreasingtheefficiencyofprotection.lndeed,2,600economistsfromac 
ademia,industryandgovemmentalikeurgedsuchapproachesinalettertheysignedlastyear 
advocatingactiononclimatechange:04 Economicstudieshavefoundthattherearemanypo 
tentialpoliciestoreducegreenhousegasemissionsforwhichthetotalbenefitsoutweighth 
etotalcosts...Themostefficientapproachtoslowingclimatechangeisthroughmarketbase 
dpolicies. 
4(#4(# I . Whenflexibility(timing)4Firstis whenflexibilityortiming. 
Sinceclimatechangeisalong-termproblem,theexacttimingofemissionsreductionsisinso 
mesensenotofprimaryimportance.Thusthefreedomtodelayoracceleratereductionswithin 
anagreedupontimeframewhileensuringcredibilityofemissionsreducfionslowerscosts. 
4AsaresultofU.S.leadership,theKyotoProtocolincorporatesthisprincipleof whenfle 
xibilityinfourways:"04First,thecutstobemadeinthefirstperiodarelesssevere,andt 
hefirstperiodends *#' muchlater,thanwhathadbeenproposedbymanyothercountries.Bya 
doptingagradualandcrediblepathofreductionsintheearlyyears,wecangreatlyreducec 
osts +%) suchasthosefromprematurelyscrappingcoalfiredelectricityplantsstillinth 
eprimeoftheiroperatinglives,whileattainingthesameuUimateenvironmentalgoals. 
4( 
#4(# "04Second,undertheKyotoagreement,theemissionstargetisnotspecifiedinterms 
ofa ( specificyear,butratherintermsofanaverageoverafiveyearperiod(20082012).Av 
eragingoverfiveyears,insteadofrequiringcountriestomeetaspecifictargeteachyear,c 
anlowercosts,especiallygivenanuncertainfuture.Theaveragingcansmoothouttheeffect 
sofshorttermeventssuchasfluctuationsinthebusinesscycleandenergydemand,orhardwin 
tersandhotsummersthatwouldincreaseenergyuseandemissions. 
4(#4(# "04Third,ther 
eisallowancefor bankingemissionreductionswithinthe200820l2 $ 
commitmentperiod,foruseinasubsequentcommitmentperiod[althoughtheemissiontarget 
softhenextperiodhavenotyetbeenspecified].[Stateisstillcheckingonthis.] 
4(#4(# 2 
. Whatflexibility(gasesandsinks)4Thesecondtypeofflexibilityis whatflexibility 
,alongtwodimensions. X.XXX.Thefirstis theinclusionintheagreementofallsixgreenh 
ousegases.Emissionsofdifferentkindsofgases,notjustcarbondioxide,contributetothe 
greenhouseeffect.SincethelPCChasdevelopedconversionfactorsforallgreenhousegases 
byestimatingtheirgIobalwarmingpotentials,reductionsinemissionsofonepolIutantcan 



beusedtosubstituteforincreasesinemissionsofanotherbyanamountthathasequivalenten 
vironmentaleffects.AgainatU.S.urging,allsixgasesareincluded,whileJapanandtheEUh 
adinsisteduntiltheendoncoveringonlythree.ThustheU.S.succeededinhavingtheKyotoPr 
otocolstipulatethatcountrieswithbindingtargetsaretoreducetheirtotalgreenhousega 
semissionsbycertainpercentages,butdoesnot \ requirespecificreductionsforspecifi 
cgases.Sinceamoleculeofsulfurhexafluorideis23,900timesmorepotentoverl00yearstha 
namoleculeofC02,itmaybecheapertoachievethesame 4 environmentalbenefitbyelimina 
tingonemolecularunitofSF6thannearly24,000unitsofCO2. ! 4Someinitialroughanal 
ysisindicatesthatastrategyofreducingnonC02greenhouse " gasesbymorethan7percentb 
elowtheirI990/I995baselinelevelswhilereducingCO2byless # than7percentbelowitsI 
990levelcouldreducegreenhousegasemissionpermitpricesbymorethanl0percent.[Iamche 
ckingthis7vs3%question.]Thusallowingcountriesflexibilityinwhatgasestheyreducees 
sentiallytradingemissionsreductionsacrossgasescanhelplowersignificantlythecosts 
ofmeetingtheirtargets.4Thesecondsourceof whatflexibilityisthetreatmentofsinks 
,i.e.,landuseactivitiesthatpromotetheremovalofcarbonfromtheatmospherethroughthe 
growthofpIants.AttheurgingoftheU.S.deIegation,sinkscanbeusedtooffsetemissionsta 
rgets.Weestimatethatatleast3percentofthe7percentreductionwillcomefromsinks.Thus 
togetherwiththeinclusive 0,%) definitionofgreenhousegases,theU.S.commitmentis3p 
ercentorlessbelowthestabiIizationproposalinitiallysuggestedbythePresident.[Iamt 
ryingtofactcheckthissuggestionofStates,andtoconfirmthatitispreviouslystatedAdmi 
nistrationpolicy.jPromotingsuchsinksthroughafforestationandreforestationmayredu 
ceatmosphericconcentrationsofC02atmuchlower ("% coststhanreducingemissionsofgre 
enhousegases.X.XX X.3. Whereflexibility(intemational) 0,%) 4Thethirdtypeofn 
exibility,andperhapsthemostimportant,iswhereflexibility(intemational).AsIhavea 
Ireadyemphasized,emissionshavethesameenvironmentalconsequencesregardlessofwhere 
intheworIdtheyoccur.Therefore,theleast-costapproachtocontroIIingclimatechangeis 
toreduceemissionswhereversuchreductionsarecheapest.TheKyotoagreement,becauseofU 
.S.insistenceandpersistence,incIudesthreeimportantcost-savingprovisionsofthisna 
ture."04First,itprovidesforcountriesthattakeonbinding;targets,atpresenttheindu 
strial t countries,totraderightstoemitgreenhousegaseswitheachother.Thismarketi 
nemissionspermitswillensurethatemissionreductionsoccurwheretheyareleastexpensiv 
ewithintheindustriaIcountries.Inparticular,U.S.companiescouldpurchaseemissionsr 
eductionsinotherparticipatingcountrieswhendoingsowouldreducetheircostsloweringc 
ostswithoutaffectingthelevelofenvironmentalprotection. 
4(#4(# "04Second,theag 
reementprovidesforjointimplementationbyAnnexlcountries.Thus 8 
ifoneindustrialc 

ountrydidnotdevelopaprogramoftradeableemissionpermits,U.S.firmscouIdnonetheless 
implementprojectsabroadforwhichtheycouldreceiveemissionsreductionscreditsintheU 
.S. 
4(#4(# "04Third,theagreementallowsindustrialcountriestoinvestin cleandeve 
lopment p projectsinthedevelopingworldandusetheseprojects'certifiedemissionsred 
uctionstowardmeetingtheirtargets.ManysuchcIeandevelopmentprojectsmaybequitechea 
pintennsofthecostpertonofemissionsavoided,ashasbeenillustratedbythejointimpleme 
ntationpilotprogramthatisalreadyinplaceintheU.S. 
4(#4(# Detailsoftheseprovision 
swillbediscussedinnegotiationsinBuenosAireslaterthisyear.Nonetheless,basedonour 
experiencewiththesulfurdioxidetradingprogrammanagedbytheEPA,itisclearthatintem 
ationaltradingofemissioncreditsislikelytoleadtosubstantialincentivestolowerthec 
ostofreducingemissionsrelativetoaltemativemeansofcontrolthatdidnotexploitthepo 
werofmarketincentives.lv.DifficuItiesofEconomicAnalysisoftheKyotoAgreement # 
4NowthatwehaveaProtocolevenifitisnotyetfullycompletenorreadyforthePresidents 
submissiontotheSenateitispossibletoexamineitinsomewhatmoredetailfromaneconomicp 
erspective.Butlwishtoemphasizeonceagaintheinherentlimitationstoanysuchestimates 



.Suchlimitationsshouldnotbesurprisingtoyou:economistshaveadifficultenoughtimepr 
ojectingthebehavioroftheeconomyoverthenextquarteroryear,letaloneoverthenexttwod 
ecades.Thescaleoftheforecastingexerciseisthereforedaunting,andanyspecificresult 
sshouldbetreatedwithsubstantialcaution. 0,%) 4Thedifficultiesassociatedwithec 
onomicanalysisofclimatechangefallintothreebroadcategories.Firstaretheuncertaint 
iesthatstillremainoverthetermsoftheultimatetreaty.Secondaretheinherentlimitatio 
nsofavailablemodelstoanalyzeevenshorttermcostsandbenefits.AndfinallyisatopicIdi 
scussedearlier:theimpossibilityofputtingasinglemonetarynumberonthelongtermbenef 
itsofclimatechangemitigation,althoughtherewillclearlybeeconomicbenefitsofemissi 
onreductions..UncertaintiesoverCertainProvisionsintheIntemationalEfforttoComba 
tClimateChange t 4TheKyotoAgreementwasanhistoricaccomplishment,delineafingth 
ebroadtermsoftheintemationalefforttoaddressclimatechange.Butalthoughweknowalot 
morethanwedidbeforeKyotoabouthowthatinternationalsystemwillwork,thereisstillmuc 
hthatwedonotknow.4First,asisoftenthecaseinalegaldocumentofthelengthandcomplex 
ityoftheKyotoProtocol,therearesomeprovisionsthatrequirefurtherclarificationandi 
nterpretation.Atissuehereisthetreatmentofsocalledsinksactivitiesthataffectthera 
teatwhichcarbonisremovedfromtheatmosphereand sequestered,e.g.,bytheplantingoftr 
ees.4Second,thedetailsofanumberofitemsprimarilyconcemingintemationaItrading 
anddevelopingcountriesarethesubjectoffurtherdiscussionsincludingfuturenegotiati 
onsinBuenosAiresnextfall,becausetheyhadnotbeendefinitivelysettledbytheendofthel 
astallnightsessionoftheKyototalks.4Finally,andmostimportantly,wehavenotyetneg 
otiatedintemationalagreementstolimitemissionsbeyondthe20l2window.Theemissioncu 
tsagreeduponatKyotoareonlyafirststeponalongjoumey.Thefirststepthatweproposetot 
akeoverthenextl5yearsiscritical.Butthereasonitiscriticalisnotthat,byitself,itwi 
llsolvetheclimatechangeproblem H emissionsduringanygivendecadearesmallcomparedt 
othecumulativeconcentrationsintheatmosphere.Rather,thefirststepiscriticalbecaus 
ewecannottakethesecondandthirdstepsuntilwehavetakenthefirst.Atthesametime,anyan 
alysisiscomplicatedbythelackofknowledgeoverwhatthesubsequentstepswillbe.Inheren 
tLimitationsofModels $1! 4 
41nadditiontotheseuncertaintiesaboutthedetailsoftheintemationalefforttoaddr 
essclimatechange,Imustalsonotetheinherentlimitationsofthemodelsusedtoevaluateth 
ateffort.Evenwithinagivenmodel,answersdependcriticaIlyontheprecisenatureofthequ 
estionasked.ForexampIe,thecostsofemissionsreductionsdependcriticallyontheextent 
ofglobalparticipationandintemationaltradingthatatreatyisassumedtofeature.Butin 
additiontothedependenceoftheresuItsfromagivenmodeIonthepreciseassumptions,diffe 
rentmodelscangivedifferentanswersevenwhenalltheassumptionsarespecifiedtobethesa 
meaconcrete 0,%) illustrationoftherangeofuncertaintytowhichwemustassignthepredi 
ctionsofanyoneindividualmodel.40neareainwhichtheuncertaintyisparticularlylarg 
eisthepaceoftechnologicalprogressincludingdiffusionofexistingenergyefficienttec 
hnologies,aswellasresearchanddevelopmentofnewtechnologiesandtheextenttowhichthe 
pacewillaccelerateinresponsetogovemmentprograms.Economicsdoesnotofferagoodunde 
rstandingofhowl;echnoIogicaIprogressisdetermined,inpartbecauseitisthestuffofexpe 
rimentation,brainstorms,genius,breakthroughs,perceptionsandhabits.Inventionisla 
rgelydeterminedbyinspirationnotwithstandingEdison,whoassigneda99percentsharetop 
erspirationandinspirafion,inmyexperience,isdifficulttofitintomathematicalformul 
aeoreconomicmodels.Modelsandexpertsonclimatechangepolicytendtohaveawiderrangeof 
disagreementonthespeedwithwhichtechnologycanbechangedandthescopeforspeedingthed 
iffusionofexistingenergyefficienttechnoIogiesthanonanyothersingleissue.4Furth 
ermore,eachmodelhasstrengthsandweaknesses;eachhasquestionstowhichitisbetterorwo 
rsesuitedtoanswer.Some,forexample,modeltheenergysectorindetail.SomeaIlowforthef 
actthatacoalfiredpowerplantcannotcostlesslybeconvertedtoonethatrunsonnaturalgas 
.Someshowtheeffectsofhypotheticaltaxcutsmadepossiblebythenewrevenuesearnedthrou 
ghtheauctionofemissionspermits.Somearecapableofshowingrecessionsandbooms.Others 
includealongterm carboncyclemodelthatcankeeptrackoftheaccumulationofgreenhouseg 



asconcentrationsintheatmosphereandtheirclimatologicaleffects.Somebreakdownthere 
stoftheworldintoregionsandsocanmodelinternationaltrade.Noonemodeldoesevery thing 
,andthereforewemustnotrelyblindlyontheresultsofanyonemodelorsetofmodels.Profess 
ionaljudgementandeconomicintuitionarealsocrucial.BenefitsofAvertingClimateChang 
e \ 4AsIdiscussedabove,itisevidentthatthebenefitsofavertingclimatechangearepo 
tentially immense.ButIhavechosennottotrytoquantifytheminmonetarytermsforyou,inli 
ghtofthedifficultieslhaveenumeratedincludingthequantitativeuncertaintyofthesebe 
nefits,theirtimingandthereforetheextremesensitivityoftheresultstothechosendisco 
untrate,andthedependenceofbenefitsonemissionspathsafterthe2008to20l2budgetperio 
dspecifiedinKyoto.V.AssessingtheKyotoAgreement '0!$ 4lnordertoevaluatetheli 
kelyneteconomicimpactoftheKyotoAgreement,excludingthebenefitsofmitigatingclimat 
echangeitselfiwehavedrawnuponavarietyoftools X*#' toassessthevariouspossiblecos 
tsandnonclimatebenefitsoftheAdministration'semissionsreductionpolicy.Togiveaway 
thepunchline,myconclusionisasfollows:thenetcostsofour 0,%) policiestoreduceemis 
sionsarelikelytobesmall,ifthosereductionsareundertakeninanefficientmannerandwea 
resuccessfulinsecuringmeaningfuldevelopingcountryparticipationaswellaseffective 
intemationaltradingandcleandevelopmentmechanismsinfuturenegotiations.Thatsmall 
netpremium,evenexcludingthebenefitsofmitigatingclimatechange,ineffect,purchases 
apartialinsurancepolicyagainstaseriousenvironmentaIthreat.4Becausetheresultsf 
romanymodelmustbetreatedwithcaution,wehaveemployedabroadsetofeconomictoolstoass 
esstheKyotoagreement.Wehavedrawnontheinsightsofawiderangeofmodelsoftheenergysec 
torandeconomyoverthenext25years,incIudingbutnotlimitedtotheresultsoftheStanford 
EnergyModelingForumexercises,thelPCCsreviewoftheeconomicandsocialdimensionsofcl 
imatechange,andthestafflevelInteragencyAnalyticalTeamanalysisproducedlastyear.O 
thertoolsincludesimplerelevantstatistics, metaanalysesincludingworkbytheWorldRe 
sourcesInstitute,models,historicalandsectoralexamples,andbasiceconomicreasoning 
.Drawingonthisbroadarrayofanalyticaltoolsiscrucialtoanintelligentevaluationofth 
epolicyaltematives.4Tomyknowledge,asofDecember,nomodelwhetherusedinsidethego 
vemmentomothadbeensetuppreciselytoanalyzetheimplicationsoftheagreementthatwas 
reachedinKyoto,sincethisagreementisonlyafewmonthsoldandremainsunfinished.Somemo 
delbuildersoutsidethegovemmenttendtotakeaslongasseveralyearstoincorporatechang 
esinpolicyparametersintotheirmodels.Andnomodeliscurrentlydesignedtoassesssinks, 
orallsixgreenhousegasesincludedinthetreaty.40urthinkinghasbeeninformed,howeve 
r,bysimulationsconductedwiththeSecondGenerationModelofBattelleLaboratories,oneo 
ftheleadingmodelsinthefield.TheSGMisoneofthemodelsbestpositionedtoanalyzetherol 
eofintemationaltradeinemissionpermits,whichweconsidertobeacriticalelementofthe 
KyotoTreaty.However,theSGMdoesnotcoverallsixgasesincludedintheKyotoagreementori 
ncludearoleforsinks.WehaveusedtheSGMmodelasoneinputintoouroverallassessmentofth 
eKyototreaty,buthaveattemptedtosupplementitsresultswithadditionalanalysistoacco 
untforsuchspecialfeaturesoftheagreementastheinclusionofsixgases,sinks,apossible 
tradingarrangementthatcouldincludeasubsetoftheAnnexBcountries[Note:StateandTodd 
likethis.Checkthislanguageforconformitywithlaterdecisionaboutreferencetoumbrell 
aandEUexclusionjandtheCleanDevelopmentPund.Iwillsharewithyoutodaysomepreliminar 
yresultsofthisanalysis.Totheextentpossible,wehavecomparedresultsobtainedwiththe 
SGMmodelwiththoseofothermodellingefforts.4Mindfulofthelimitationsofanysinglem 
odel,weareeagertoseefeaturesoftheKyotoagreementassessedbyothermodelstoobtainabe 
tterfeelfortherangeofpossibleeffects.Thisworkisjustbeginningandmuchofitwillcont 
inuetogoonoutsidethegovemment.Forexample,EnergyModelingForum,basedatStanfordUn 
iversity,isalongrunningmodelcomparisonexerciseinvolvingmanyoftheleadingclimatem 
odels.Wehaveprovidedadviceto 0,%) theEMFonhowfeaturesoftheKyotolegallanguagecan 
betranslatedintotermsrecognizabletoaneconomistandarehopefulthatthegroupwillcond 
uctafullscaleanalysisoftheKyotoprotocol.TheEnergyModelingForumbelievesthatitsme 
mberswillneedatleastuntilmidyeartoupdatetheirresults.VI.AssessingthePotentialC 
ostsofEmissionsReductions 4lsaidinCongressionaltestimonylastJulythatwecando 



thissmartorwecandothis t dumb.lwasreferringtothepointthatthecostsofcuttingemis 
sionscanbemuchreducedifflexible,marketbasedmechanismsareused.Oureconomicanalysi 
shighlightedtheimportanceofsuchflexible,marketbasedmechanismswhicharethereforer 
eflected,atthePresidentsinsistence,intheKyotoAgreementandourapproachtotheeffort 
.4WithintheKyotoagreement,thismeansaninsistenceoninternationaltrading,jointim 
plementation,and,ultimately,onmeaningfuldevelopingcountryparticipation.Domestic 
ally,thismeansthatweimplementanyemissionsreductionsthroughamarketbasedsystemoft 
radeableemissionspermits,whichensuresthatweachievereductionswherevertheyareleas 
t $ expensive.Butthisalsomeanstakingseriousandresponsiblestepsintheshortruntopr 
epareustomeetourobligationsinthelongerterm.4Thefirstsuchstepistheinclusionint 
hisyearsbudgetofanaggressive,$6.3billionprogramoftaxcutsandR&D$l .3billionmoreth 
anthe$5billionpackagethePresidentpromisedinhisOctober22speechonthisissue.Thegoa 
lisbothtostimulatethedevelopmentofnewenergysavingandcarbonsavingtechnologiesand 
toencouragethedisseminationofthosethatexistalready.Theproposedpackagecontains$3 
.6billionoverthenext5yearsintaxcutsforenergyefficientpurchasesandrenewableenerg 
y,includingtaxcreditsof$3,000to$4,000forconsumerswhopurchasehighlyfuelefficient 
vehicles,al5percentcredit(upto$2,000)forpurchasesofrooftopsolarequipment,a20per 
centcredit(subjecttoacap)forpurchasingenergyefficientbuildingequipment,a$2,000c 
reditforpurchasingenergyefficientnewhomes,anextensionofthewindandbiomasstaxcred 
it,andalOpercentinvestmentcreditforthepurchaseofcombinedheatandpowersystems.The 
packagealsocontains X.XXX.$2.7billionoverthe " next5yearsinadditionalresearcha 
nddevelopmentspendingcoveringthefourmajorcarbon-emittingsectorsoftheeconomy(bui 
ldings,industry,transportation,andelectricity),pluscarbonremovalandsequestratio 
n,Federalfacilities,andcrosscuttinganalysesandresearch.OneexampleoftheR&Deffort 
isthePartnershipforaNewGenerationofVehicles(PNGV).PNGVisagovemmentindustryeffo 
rttodevelopattractive,affordablecarsthatmeetallapplicablesafetyandenvironmental 
standardsandgetuptothreetimesthefuelefficiencyoftodayscars.lnFY99,thecombinedpr 
oposalforPNGVis$277million,upfrom$227millionappropriatedinFY98.Similargovemmen 
tindustryeffortsareproposedtodevelopmoreefficientdieselenginesforbothlighttruck 
sandheavytrucks.4AsecondresponsiblestepentailsindustrybyindustryconsuItations 
toprepare 0,%) emissionreductionplansinkeyindustrialsectors.TheAdministrationwi 
llworkinpartnershipwithindustrytoidentifywaysinwhichtheFederalgovernmentmightre 
moveregulatoryhurdlesthatdiscourageenergyefficiency.Inaddition,DOEwillspearhead 
acomprehensiveefforttoimprovetheenergyefficiencyoftheFederalgovemmentsownopera 
tionsandpurchases.4X.XX X.Thethirdstepisthepromotionofanenvironmentallyrespon 
sibleelectricity restructuringbill,whichthePresidentidentifiedaspartofhisdomes 
ticclimatechangepackageinhisaddresstotheNationalGeographicSocietyonOctober22.An 
electricitysectorfreedfromgovemmentregulationwouldbeamoreefficientenergysector 
.Coststoconsumerswouldfall.Areasonableoverallestimateoftheeffectsofaddingfedera 
lelectricityrestructuringtotherestofthePresidentsprogramtoaddressclimatechangei 
sthattheywouldmakefurtherprogresstothesameemissionreductiongoalsatacostsavingof 
roughly$16billionperyear,givenactionstodatebythevariousStates.Thesestepsshouldb 
etakenregardlessofKyoto,becausetheymakesenseintermsofenergyefficiency.Buttheyha 
vetheaddedbenefitofpreparingusforKyoto.EstimatedReductioninCostsfromAnnexlTradi 
ng 8 
4Inthelanguageofthetreaty, Annexl,isthesetofcountriesthathaveagreedtota 
keonbindinglimitationsinemissionsofgreenhousegases.Evenwithoutmeaningfuldevelop 
ingcountryparticipationwhich,again,thePresidenthasemphasizedisessentialbeforeth 
etreatywouldbesubmittedforratificationcostswouldbereducedsubstantiallybyemissio 
ntradingamongtheAnnexIcountries.Toprovidesomeindicationofthepossibleefficiencyi 
mprovements,RussiaandUkraineconsumesixtimesasmuchenergyperdollarofoutputasdoest 
heUnitedStates.Suchlargeintemationaldifferencesinenergyefficiencysuggestthatad 
optionofexistingU.S.technologywouldyieldverylargeemissionsreductionsinthesecoun 
tries.4EstimatesderivedfromtheSGMmodelconfirmthattradingamongAnnexIcountriesi 



sIikelytoreducethecosttotheUnitedStatesofachievingitstargetsfor200820I2emission 
sbyabouthalfrelativetoasituationinwhichsuchtradingwasnotavailable.Thisconceptof 
costsismeanttocaptureaggregateresourcecoststotheUSeconomy,includingthecosttodom 
esticfirmsofpurchasingemissionpermitsfromRussiaandothercountrieswhereemissionre 
ducfionsmaybecheaperthanintheUnitedStates.Thedramaticreductionincostsavailablef 
romAnnexl " tradingwithintheSGMmodelcuttingthecostsinvolvedbyhalfhighlightswhyt 
hePresidentinsistedthatintemationaltradingbepartoftheKyotoAgreement;andwhyitsa 
chievementby $1! oumegotiatorsinKyotowassuchasignalandimportantaccomplishment. 
Estimatedreductionincostsfromumbrellatrading '0!$ 40nepossibilitythatemergedi 
nKyoto,whichnoneofusforesaw,wastheidea l)#«& developedtherebytheU.S.delegation,t 
hattheUnitedStatesmightundertaketradingwithasubsetofAnnexBcountries,dubbedthe u 
mbrella.CountriesthathaveexpressedinterestintheumbrellaincludetheUnitedStates,A 
ustralia,Canada,Japan,NewZealandandRussia,with 0,%) strongindicationsofinterest 
fromsomeothers.ThissubsetofAnnexBcountriessharesacommoninterestinpromotingmarke 
tbasedmechanisms,mostspecifically,fullyflexiblerulesforintemationaltradingofem 
issionspermits.[Janet:ParagraphdeletedatsuggestionofToddandVictoriaGreenfield.] 
4ltistooearlytostatethepreciseformtheumbrellawilltake.Butwecanenvisionanumber 
ofpotentialbenefits.Theumbrellacould,forexamplegreatlyreducecoststotheU.S.Resul 
tsthatwehavederivedfromvariousSGMsimulationssuggestthat,relativetothesituation 

' inwhichthereisnotradingatall,theumbrellawouldreducecostsbyanestimated6075per 
cent,dependingonwhethertheformerWarsawPactcountriesfallwithintheumbrella.The 8 

KyotoProtocolclassifiesthoseoutsideoftheEUbubbleforthefirstbudgetperiod2008l01 
2.4Estimatedreductionincostsfromdevelopingcountryparticipation 
4Thenextc 
onsiderationisparticipationbydevelopingcountries.ThePresidenthassaidthathewilln 
otsubmitthetreatyforratificationwithoutmeaningfulparticipationbykeydevelopingco 
untries.Suchparticipationwouldfurtherreducethecostsinvolved.4Thesubstantialpo 
tentialgainsfrommeaningfuldevelopingcountryparticipationarehighlightedbythesign 
ificantbenefitsthatwilllikelyaccrueevenfromthelimitedrolethatthedevelopingcount 
rieshavealreadyagreedto:theCleanDevelopmentMechanism(CDM),modeledaftertheU.S.Jo 
intlmplementationconcept.TheCDMcannotrealisticallybeexpectedtoyieldallthegainso 
fbindingtargetsfordevelopingcountries,butitmightshavecostsbyroughlyanother20to2 
5percentfromthereducedcoststhatresultfromtradingamongAnnexIcountries.4Another 
possibility isthatwepersuadesomeofthekeydevelopingcountriesthatarethelargestemit 
terstocommittotargets,andallowustobuyemissionreductionsfromthosepaths.Simulatio 
nswiththeSGMmodelsuggestthatfullparticipationbynonAnnexIcountries ! couldcutro 
ughly[55percent(check)]offthereducedcoststhatresultfromAnnexItrading. " Thea 
ctualcostreductionwoulddependontheextentofdevelopingcountryparticipationthatisu 
Itimatelyobtained.Themoredevelopingcountrieswhotakeonbindingtargetsandtradein # 
intemationalpermitmarkets,thelowerwillbecosts.4[Janet:toddsuggestsdeleting 

thisparagraphasunneededandharmful.IhaveediteditsIightlytoincorporateVictoriasco 
mments.Ibelievethefirstisrepetitive,andthethirdmaybediplomaticallydifficultRL] 
lofferthesenumbersbecausetheyshowthepotentialeffectivenessofmarketbasedmechanis 
mssuchastradingandCDMinreducingcostsdramatically.Butitisimportantthatlrepeatthr 
eecaveats:First,asalways,thereisawiderangeofuncertaintyaroundalltheseestimates. 
Second,theyapplytoanidealizedversionoftrading,onethatassumesnoproblemsofenforce 
mentortransactionscosts.Third,itseemsunlikelythatwewillconvinceall 4,%) ofourpa 
rtnerstoagreetothemostcompleteandcosteffectiveintemationaltradingarrangements. 
Nonetheless,despitethesecaveats,thenumbersstillshowmajorsavings.4Moreoverandl 
canthighlightthisenoughthesecostsavingfeaturesarefundamentaltenetsoftheU.S.posi 
tion.ThepromiseofKyotocannotbeachievedwithouteffectiveemissionstrading.Moreover 
,ifwedonotgetmeaningfulparticipationbykeydevelopingcountries,wewon'tsubmitthetr 



eatyforratificationtotheSenate.So,whileouranalysismaybepredicatedonsomeambitiou 
sconditionsconcerningtradinganddevelopingcountryparticipation,itisexactlythosec 
onditionsthatformthefoundationoftheU.S.positiongoingintoBuenosAires.Accountingf 
orCarbonSinks $ 
4Theprecedingdiscussionhasemphasizedtheimportanceoftradingarrangementsandthe 
CDM.lnreachinganoveralleconomicassessment,itisalsoimportanttofactorinthepotenti 
alroleofcarbonsinks.Again,theU.S.delegation,underinstructionsfromthePresidentan 
dVicePresident,obtainedanovelconcept,thatcarbonabsorbingacfivitescalledsinkscou 
Idbeusedtooffsetemissions.ThearrangementsconcemingcarbonsinksintheKyotoProtoco 
lhavereceivedlessattentionthantheymerit.Itisonlynetemissionsemissionstothe atm 
osphereminussequestrationthataretobereduced7percentbelowl990levels,notgrossemis 
sions.[Note:7vs3applieshereto.]TheUnitedStatesplantsmanytreeseveryyear,andwould 
receivecreditforthisactivityundertheProtocol.Verypreliminaryestimatesoftheimpli 
cationsfortheUnitedStatesoftheKyotoprovisiononsinksindicatesthatcarbonsinkscoul 
dcomprisenearlylO%oftotalrequiredemissionsreductions.Decreasingtherequiredemiss 
ionsreductionby I O%wouldlikelyresultincostsavingsgreaterthan 10%. 

4Eventhis 
estimateoftheeffectofsinksisconservativeinonerespect:itisbasedonan \ assumption 
forsinkactivityintheU.S.overthe200820I2period,andnoassumedbenefitsfromsinkselse 
whereintheworld.Verypreliminaryestimatessuggestthatincorporatingthegainsfromsin 
ksthroughouttbeworldcanreducethecostsofmeetingtheKyototargetbyhalfor I more,on 
topofthegainsfromtradingamongAnnexIcountries.(Furthermore,nomodelhasyeteventrie 
dtotakeintoaccountthatgovemmentpoliciescanhelpincreasetheamountoftreeplanting. 
)Butneitherwenorotheranalystsareyetsureexactlyhowtointerpretthelegallanguageoft 
heProtocol.Becausethequantitativeuncertaintyissolarge,wedonotyethaveanestimatew 
ithwhichlfeelcomfortable.ButwedoknowthattheeffectoffullymodellingtheKyotoprovis 
ionpertainingtosinksislikelytobebothfavorableandpotentially large. Accountingfort 
heroleoftechnology ("% 4AnotherissueinanalyzingtheKyotoprotocolisthegeneralro 
leoftechnological X'''#' advancesanddiffusion.Theparameterthatfiguresmostprominen 
tlyinanalysisoftechnologicalprogressintheenergyfieldistherateofimprovementinthe 
socalledAutonomousEnergy 0,%) EfficiencyIndex(AEEl),thatistherateatwhichthetota 
luseofenergyfallsrelativetoGDP.AplausibleassumptionontheAEEIisanimprovementofl. 
Opercentperyear.Reflectingaconservativeinterpretationofthel 5yearimpactofthetech 
noIogyinitiative,thisisonlyasmallincreaseabovethe0.9percentnumberintheEnergylnf 
ormationAdministrationsAnnualEnergy ( Outlook.Thatassumptionisfarfromthemostop 
timisticoutcomethatmightoccur.Some 
authoritiesinthetechnologyofclimatechangepolicyforecastmorerapidtechnologicalp 
rogress.EstimatescomingfromengineeringmodelsdevelopedbytheDepartmentofEnergypre 
dictevenhigherratesofAEEIimprovement,andthusevenlowercosts.[Toddisokwiththispar 
agrapheventhoughitexcludesmentionofthe5LabsStudy.]4ThePresidentsFYl999budget, 
asihavenoted,includesa$6.3billionpackageoftaxcutsandR&Dintendedtospurthediscove 
ryandadopfionofnewtechnologies.lftheAdministrafionissuccessfulinthiseffort,ther 
ateofimprovementinenergyefficiencycouldriseandsuchimprovementswouldlowerthecost 
ofmeetingourKyototarget.Forexample,publishedresultsbasedonSGMmodelsimulationswi 
thdifferentassumedratesofAEEIimprovementsuggestthatanincreaseintheAEEIfroml.Oto 
1.25wouldbereflectedinabouta40%decreaseinthepermitprice.4Clearly,thisisneithe 
rthebestoutcometheNationcanattainnorthebestoutcomethe Administrationexpectstoa 
ttainasaconsequenceofourclimatechangestrategyoverthenext decade.Manyenergytech 
noIogyexpertsforecastmorerapidtechnologicalprogress;andengineeringmodelssuggest 
thatsomeenergyimprovingtechnologiesareavailablenowatnegativecosts.[Toddrecommen 
dsdeletingthisparrgraphasanessentiallyeditorialsuggestion.JNonCIimateBenefits 
4Afinalfactorthatshouldbeincludedinanycomprehensiveassessmentofthe \ economi 
cimplicationsoftheKyotoprotocolarethebenefitsoftheagreement.Obviously,thecostso 



fundertakinggreenhousegasemissionreductionsmustbecomparedtothebenefits.AsIhavei 
ndicated,forvariousreasonsitisdifficulttoquantifythebenefitsfromavertingclimate 
changeitself Buttheliteraturehasemphasizedthatanyrelativepriceshiftsthatprovene 
cessarytoreduceemissionsshouldproducenonclimatebenefitsinthreeareas:airpollutio 
nunrelatedtoclimatechange,trafficcongestion,andhighwayaccidents.Thesebenefitsar 
ehardtoquantifypreciselybutpotentiallysignificant:ourroughestimatessuggestthatt 
hesethreebenefitscouldofrsetI525%ofanyresourcecostoftheclimatechangepolicy.Synt 
hesis '0!$ 4Acomprehensiveeconomicevaluationof-' h4X-theeconomicimpactoftheKy 
otoagreementmustintegrateallofthefactorsdescribedabove:relianceonflexiblemarket 
basedmechanismsdomestically;intemationaltradingandJointImplementationamongAnne 
xBcountries;theoperationofjointimplementationthroughtheCleanDevelopmentMechanis 
m; 0,%) meaningfuIdeveIopingcountryparticipafion;thepotenfialcostmitigatingrole 
ofincludingsixgasesandcarbonsinks;thebenefitsofelectricityrestructuring;andemis 
sionsreductionsachievedasaconsequenceofotherproposedAdministrationclimatechange 
initiatives.Assumingthateffectivemechanismsforinternationaltrading,JointImpIeme 
ntationandtheCleanDevelopmentMechanismareestablished,andassumingalsothattheU.S. 
achievesmeaningfuldevelopingcountryparticipation,myoverallassessmentisthattheec 
onomiccosttotheUnitedStatesinaggregateandtotypicalhouseholdsofattainingthetarge 
tsandtimetablesspecifiedintheKyotoagreement,willbemodestrelativetothevalueofthe 
insuranceagainstcIimatechangewearepurchasing.Thisconclusionthattheimpactwillb 
emodestisnotentireIydependentupon,butisfullyconsistentwith,formaImodeIresuIts.I 
havepreviouslyemphasizedthelimitationsofanysinglemodelinassessingtheeconomicimp 
actoftheKyotoProtocol,andcontinuetoviewanysuchresultsasjustoneinputintoanoveral 
lanalysis.Butitisworthemphasizingthatmodelresultsreflectingthedetailsofthe Kyoto 
Protocolareconsistentwithmyconclusion.Forexample,undertheassumptionsoftradingun 
dertheumbrellaJointimplementation,andmeaningfulparticipationbykeyDCs,estimates 
derivedbytheAdministrationusingtheSGMmodel,whichattempttoadjustfortheinclusiono 
fsixgases,suggestthattheresourcecostsofattainingtheKyototargetsforemissionreduc 
tionsmightamountto$7to$l0billionperyearin2008to2012.Thisimpliesthatoverallcosts 
,excludingnotonlyclimateandnonclimatebenefits,butalsosuchcostmitigatingfactorsa 
ssinksandpayoffsfromthePresident'selectricityrestructuringandclimatechangeiniti 
atives,wouldreachroughlyO. I percentofprojectedGDPin2010. Amoretangiblemeasureof 
costsistheestimatedeffectsonenergyprices.Excludingtheimpactofelectricityrestruc 
turingandtheancillarybenefitsofmitigationandbetterforestmanagement,theSGMbasede 
stimate,correspondingtothegrossresourcecostestimatecitedabove,isanemissionspric 
eintherangeof$14to$18pertonofcarbonequivalent.Thistranslatesintoanincreaseinene 
rgypricesbetween2008and2012atthehouseholdlevelofabout3percent,anincreaseinfuelo 
ilpricesofabout6percent,naturalgaspricesof4percent,gasolinepricesof3percent,and 
electricitypricesby3percent.A3percentincreaseinenergypricesatthehouseholdIevelw 
ouldraisetheaveragefamilysenergybillbyabout$80peryearin20I0.XX. " X.XThesees 
timatesdonotmeanthathouseholdsenergyexpenseswillinfactbehigherin # 20I0thantod 
ay,however.Inthefirstplace,energypricesfluctuateyear-by-yearforallsortsofreason 
s.Theycouldgoeitherupordown.ButevenifweleaveoutunpredictabIefluctuations,theene 
rgypricedeclinesfromFederalelectricityrestructuringwouldbeenoughtooffsettheimpa 
ctdescribedabove.By20082012,theprojected I Opercentdeclineinelectricitypricesfrom 
therestructuringthatispartofourclimatechangeagendawouldmorethanfullyoffsetanene 
rgypriceincreaseofthemagnitudesuggestedbythepreviousmodeIcalculation,translatin 
gintoanoverallnetreductioninenergypricesintheU.S. 

Ashighlightedearlier,estimatesofthetypethatIampresentingarefraughtwith 0,%) unc 
ertainty.Theestimateljustdiscussedispredicatedonthedevelopingcountryparticipati 
onthatweareinsistinguponinBuenosAiresasaconditionforourratifyingtheKyotoProto 
col,butwhichisnotyetpartofthatProtocol.Moreover,othermodelswillyieldotheranswer 
sandmuchworkremainstobedonebythemodellingcommunitytotesttherobustnessoftheseres 



ults.Preliminary comparisonsoftheSGMmodeltothefewothermodelsthathavebeenadaptedt 
orefiectfeaturesoftheKyotoaccord,suggestthatitspredictionsconcerningtheimpactof 
theKyotoagreementoncarbonpermitpricesisneitherthemostconservativenorthemostopti 
misticofthemodelsthathavebeendeveloped.[Forexample,theSGMmodelsforecastofthelik 
elyU.S.carbonemissionspermitpriceconsistentwithattainingtheKyototargetsunderare 
gimeoffullworIdwidetradingisabout70%higherthanthatoftheMcKibbinWilcoxen(Gcubed) 
modelandabout45%belowthatoftheMontgomeryRutherford(MRT)model.]Thepredictionsoft 
heSGMmodelarerobustinthesensethatvirtuallyallenergymodelsrevealthepotencyofeffe 
ctive,flexible,domesticandintemationaltradingmechanismstoreducesubstantiallyth 
ecostandenergypriceimpactofmeetingtheKyototargets.Ofcourse,themostimportantfa 
ctorthathasbeenleftoutoftheaboveassessmentisthebenefitofmitigatingclimatechange 
itself.Afullcostbenefitanalysiswouldincludemitigationinthebenefitscolumn.Theonl 
yreasonwehavenotdoneso,aslhaveexplainedrepeatedlyabove,isthedifficultyincomingu 
pwithanumbertocapturethemonetarybenefits.Butltrustthatnobodywilllosesightofouru 
Itimateobjectivekeepingourplanetthehospitablehomethatweenjoytoday.Effectsonempl 
oymentandaggregateoutput H Sofarlhavesaidnothingaboutjoblossesresultingfromcl 
imatechangepolicy.Althoughtheremaybejobgainsinsomesectorsandjoblossesinothers,! 
donotanticipateanysignificantaggregateeffect.Somejobscouldbelostinenergyintensi 
vesectors,althoughgiventheverysmallpredictedchangeinenergyprices,impactsinmosts 
uchsectorsareapttobeminimal.Furthermore,alargenumberof)obswillbecreatedinothers 
ectorsmanyofthemhightechjobspayinghighwages.ThePresidentisfirmlycommittedtoassi 
stinganyworkerswboareadverselyaffectedduringthetransitiontoaclimatefriendlyecon 
omy.Thesituationmightbedifferentifalargeenergyshockweretohittheeconomywithnow 
aming,ashappenedintheoilcrisisofl 973-74,whentherealmoneysupply,outputandemploy 
mentallcontractedsharply.lnadditiontohittingwithnowaming,theoilshocksofthel970 
salsoentailedlargetransfersfromtheU.S.andotheroil-importingcountriestoOPEC,thus 
depressingrealincomeandspendingintheformer.Aself-imposedshiftintherelativeprice 
ofcarbonintensiveenergytoaddressglobalclimatechange,ontheotherhand,neednotentai 
Isuchatransferofpurchasingpower.Thustherearecriticaldifferencesbetweentheoilpri 
ceshocksandtheefforttoreducecarbonemissions.Ourreassuringconclusionregardingagg 
regateoutputmightalsobedifferentifthepolicyweretobeimplementedinefficiently(byc 
ommand-and-controlstyleregulationsofthesortputinplaceinthatoilcrisis)ratherthan 

0,%) efficiently(bymarket 

basedmechanismsofthesortthatthePresidenthasproposed 
touse).Vll.cConclusion < lnconclusion,theKyotoAgreementandthePresidentsgene 
ralapproachtoclimatechangereflecttheinsightofeconomicanalysis.TheKyotoAgreement 
includeskeyprovisionsonintemationaltradingandcleandevelopmentprojects.ThePresi 
dentsapproachreliesonmarketincentivesfirst,withasystemoftaxcutsandR&D,andthenla 
terwithamarketbasedsystemoftradeablepermitstoensurethatourobjectivesareachieved 
asefficientlyaspossible.MyoverallconclusionisthattheeconomicimpactoftheProtoc 
olwillbemodestrelativetothevalueoftheinsuranceagainstcIimatechangethattheKyotoa 
greementprovides.Thepurposeofthistestimonyhasbeentoexplainthereasoningunderlyin 
gthisconclusion,whichreliesnotonIyontheforecastsofindividualmodels,anyoneofwhic 
hhasitsownstrengthsandlimitations,butalsoonabroadvarietyofadditionalanalysisand 
assessment.llookforwardtocontinuingtoworkwithmembersofthisCommittee,aswellaso 
therinterestedparties,infurtheranalyzingtheKyotoAgreementandevaluatingtheneteff 
ectsofreducinggreenhousegasemissions.Itismyhopethateconomicanalysiswillcontinue 
toplayakeyroleindesigningpoliciesinthisarea.lwelcomeyourquestions.================== END ATTACHMENT 
1 ================== 
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TEXT: 
I have just re-read the Jobs study. I feel that it is worth updating, but 
would it make most sense to do so when we have the February 1998 CPS 
data. The reason is that the jobs study relied heavily on computed 
changes in not-seasonally-adjusted data from the February 1994 to February 
1996 CPS. Impressively, the report was issued April 23, 1996! 
In sum, I think we should shoot for a redo by the end of April 1998 that 
would use the February 1998 CPS. 
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0RETHEH0USEC0MMERCEC0MM1TTEE0NTHEEC0N0MICS0FTHEKY0T0AGREEMENTMARCH4,1998T 
han 
kyou,Mr.Chairman.ThePresidenthassaidthatwecanworktoavertthegravedangersofclimat 
echange,whileatthesametimemaintainingthestrengthofoureconomy.Iagreeandampleased 
tohavethisopportunitytoappearbeforetheCommitteetoelaborateonthePresidentsstatem 
ent.TheinternationalagreementthatwasreachedinKyotothispastDecemberisacrucialf 
irststepinaddressingglobalclimatechange.Butitisonlyafirststep.Sincetheinternafi 
onalefforttoreducegreenhousegasemissionsisstillinsomerespectsaworkinprogress,it 
isnotyetpossibletoprovideafullauthoritativeanalysisofit.Manyofthespecificsinsev 
eralcrucialareasarenotcompletelyresolvedinthediplomaticarena,forcinganalyststom 
akeavarietyofassumptionsabouttheultimateformoftheintemationalregime.lnmytestim 
onytoday,lwillattempttoidentifykeyelementsoftheagreement,suchaseffectiveintema 



tionalemissionstradingarrangements,meaningfuldevelopingcountryparticipation,inc 
lusionoflanduseactivitiesthatabsorbcarbon("sinks"),andrelianceonflexible,market 
basedmeasures,thatensurethatreductionsinglobaIgreenhousegasemissionsareconsiste 
ntwithcontinuedstrongeconomicgrowth.lwillexplainthereasoningunderlyingmyconclus 
ionthat,undertheseconditions,economicimpactsarelikelytobemodest.TheAdministra 
tionisstronglycommittedtoensuringthatthesekeyelementsarereflectedinourdomestica 
ndintemationalclimatechangepolicies.Wearefirmlycommittedtomeaningfuldeveloping 
countryparticipation,theabilityofsinkstooffsetemissionsrequirementsandemissions 
tradingbothdomesticallyandintemationally.Andasyouknow,thePresidentsFY1999budge 
tincludesa$6.3billionpackageoftaxcutsandR&Doverthenext5years;thispackagemakesgo 
odsenseintermsofenergypolicyandwilljumpstartourefforts.l.BasicEconomicRational 
eoftheKyotoTreaty " Tobeginouranalysis,itmaybeworthsteppingbackandexaminingt 
helargerquestionofthebasicrationale,fromaneconomistsperspective,fortheKyotoAgre 
ement.T@4 
<DL!T$&)\+-0d24XT4Theearth'ssurfaceiswarmingfromtheaccumulationofgreenhouse 
gasesfrommyriadsourcesworldwide.Noneoftheseemitterspresentlypaysthecosttoothers 
ofwarming'sadverseeffectsacIassicextemalityinthelanguageofeconomists.Asaresult 
ofthesedistortedincentives,disruptionoftheEarthsclimateislikeIytoproceedatanexc 
essivepaceandifleftuncontrolledmayposesubstantialcostsintermsofharmtocommercean 
dtheenvironmentalike.ThefundamentaleconomiclogicoftheKyotoagreementisthusthatwi 
thoutsuchaninternational 0,%) agreement,individualnationswilInothavetheproperin 
centivestoaddressthethreatsfromglobalclimatechange.Il.CostsofClimateChange ( 
4Inevaluatingeffortstomitigateglobalwarming,thefirststepistoconsiderthecosts 

ofinaction.Thesecostsandtheyaresignificantprovidetheprimarymotivationforactio 
nstoreducegreenhousegasemissions.4TheIntergovemmentalPanelonClimateChange(IP 
CC)jointlyestabIishedbytheWorldMeteorologicalOrganizationandtheUnitedNationsEnv 
ironmentProgramme,concludedin 1995that thebalanceofevidencesuggeststhatthereisad 
iscemiblehumaninfluenceonglobaIclimate.Currentconcentrationsofcarbondioxide,me 
thane,nitrousoxide,andtheotherso-calledgreenhousegaseshavereachedlevelswellabov 
ethoseofpreindustrialtimes.Ofthese,carbondioxide(C02)isthemostimportant:netcumu 
lativeC02emissionsresultingfromthe L bumingoffossilfuelsanddeforestationaccou 
ntforabouttwo-thirdsofpotentialwarmingfromchangesingreenhousegasconcentrationsr 
elatedtohumanactivity.CIimaticImpact 4lfgrowthinglobalemissionscontinuesunab 
ated,theatmosphericconcentrationofC02wilIlikelydoublerelativetoitspreindustrial 
levelbymidwaythroughthenextcentury.Asa \ resultoftheincreasedconcentrationofC02 
,theIPCCestimatesthatglobaltemperatureswiIl H increasebybetween2to6degreesFahre 
nheitinthenextl00years,withabestguessofabout3.5degreesFahrenheitWhilescientist 
sbelievethathumanactivitiesareleadingtoagradualwarmingoftheaveragetemperatureof 
theearth,thechangeintemperatureinagivenregionata p giventimemaydiffersubstanti 
allyfromthisaverage.lndeed,modelspredictwarmingwillbegreaterinhighlatitudesthan 
inthetropics,andgreateroverlandthanocean.Manymodelspredictlargerincreasesinevap 
orafionthaninprecipitafionovermidlatitudelandareas,whichwouldresultindriercondi 
tionsinthoseregions,especiallyduringsummerinNorthAmericaandEurope.4Potentialc 
onsequencesassociatedwiththisshiftinclimateincludeariseinsealevels,greaterfrequ 
encyofsevereweatherevents,shiftsinagriculturalgrowingconditionsfromchangingweat 
herpattems,threatstohumanhealthfromincreasedrangeandincidenceofdiseases,change 
sinavailabilityoffreshwatersupplies,anddamagetoecosystemsand 

biodiversity. '0!$ 

EconomicandMonetaryDamages P 44Thederivationofquantitativeormonetaryestimat 
esofthedamagesfromsuchachangeintheclimateisextremelydifficultgiventhecapacityof 
todaysmodels.Estimatesoftheeconomicdamagesfromclimatechangefallintothefollowing 
broadareas:agriculture,sealevelrise,airconditioningandheating,watersupply,human 



lifeandhealth,airpollution,andothercosts(hurricanes,relocationcosts,humanamenit 
y,construction,leisureactivities,urbaninfrastructure,andecologicaldamagessuchas 
forestlossandspeciesloss).Althoughthequantificationoftheseeffectsisquitedemandi 
ng,researchershavedevelopedestimatesthatpromptsubstantialconcern.WilliamCline,t 
henattheInstituteforInternationalEconomics,summarizesestimatesthatadoubIingofat 
mosphericcarbonconcentrationswouldleadtonearly IO,OOOdeathsannuallyintheU.S.,eve 
ntakingintoaccountthehealthbenefitsofwarmerwinters.Otherresearchershavepredicte 
dsealevelincreasesofabout20inchesby2I00,withsubstantiallygreaterincreasesinsubs 
equentyears.l *'''Janet: 1 )TheprecedingcommentondeathsfolIowsLarryssuggestionbutrel 
iesassumptionsabouttheseasonandlocationoftemperatureincreases.2)InspiredbyLarry 
'scommentondiscounting,Ihaverearrangedthissectionandtriedtotightenit.]4Despit 
ethedifficulties,respectedresearchershavedevelopedestimatesofthemonetarydamages 
expectedfromanaverageworldwidetemperatureincrease.Forexample,Clineestimatedthat 
suchatemperaturechangeof4.5degreesFahrenheitwouldimposeannualdamagesofmorethan$ 
70billionperyearontheU.S.economyintodaysterms.Thesedamagesinclude$22billioninlo 
stagriculturalproduction,$l3billioninadditionalelectricitycosts,and$8billioninn 
ewcoststomaintaintheexistingsupplyoffreshwater.(Clinesoriginalestimatesarequote 
dinl990dollars.Thefiguresgivenabovetranslatedthosenumbersintol997dollarsusingth 
eannualGDPpriceindex.)WilliamNordhausofYaleUniversityhaslikewisecomputedestimat 
esofthedollarlossattributabletoadoublingofcarbondioxideconcentrations.Hefindsth 
attheClineestimateisinthecenterofthreeestimatesfortheU.S.,andthatthehighestimat 
eisonlyl.3timesgreaterthanthelowestimate.ltmustbenoted,however,thatthissimilari 
tyamongaggregateestimatesmasksthetrueuncertaintyassociatedwithforecastsofthedam 
agesfromgivenincreasesinglobalwarmingtheestimatesareallfundamentallybasedonextr 
apolationsfromcurrentandpastexperience,andmaynotfullyincorporateeffectsthatwill 
unfortunatelybecomeapparentonlywithfutureexperience.40nekeydifficultyininterp 
retingandapplyingtheseestimatesofmonetarydamagesisuncertaintyovertheextentthatt 
heyshouldbediscountedbecausetheyoccurinthedistantfuture.Sincethebenefitsofstemm 
ingfutureclimatechangeaccrueovemotonlydecadesbutcenturies,smallchangesinthedis 
countratecanproducesubstantialchangesintheresults.Buttheprecisediscountratethat 
shouldbeusedtoevaluatequestionsasimportantasthefutureclimateoftheplanetremainsa 
subjectofintensedebate.ltissafetosaythatthereis,asofyet,noprofessionalconsensus 
ontheissue. 0,%) 4Asimilardifficultywithsuchestimatesisthattheymaynotfullyref 
lectpotentialnonlinearitiesintherelationshipsbetweencarbondioxideconcentrations 
andtemperature,betweentemperatureandeconomicdamages,orinthevariousothercomplica 
tedrelationshipsgoveminginteractionsbetweengreenhousegasemissions,theclimate,a 
ndtheeconomy.Currentestimatesofdamagesdonot,andcannot,accuratelyreflectthevalue 
ofreducingthesmallandunknownpossibilityoflargescaleandpotentiallyirreversibledi 
screteeventswithpotentiallycatastrophicconsequences.4Twosuchpossibilitiesserv 
easillustrations.WarmingofNorthemtundramayreleaseverylargeamountsofmethanefrom 
thesubarcticpermafrost,therebyleadingtopotentiallydevastatingaccelerationofanot 
berwisecontrollableglobalwarmingprocess.Wedonotknowatwhatpoint,ifany,suchunstab 
leactivitywouldbetriggered.Second,evidencefromclimatemodelssuggeststhatsometype 
sofclimatechangemayleadtochangesinoceancurrents,includingdisplacementoftheGulfS 
treamthatwarmsWesternEurope.Evidencefromoceancoresamplessuggestssuchchangesofoc 
eancurrentshaveoccurredinpreviousiceages.4Towhatextentarewewillingtotakesuchc 
hanceswithourplanet?ThereisastrongargumentfortheKyotoagreementasaformofplanetin 
surance.Butwhatnumericalweightshouldoneassigntothesecatastrophicrisks?Inotherwo 
rds,whatisthevalueoftheinsurancepolicy?Althoughitisdifficultforaneconomist,oran 
yone,toknow,reductionsintheriskofsuchcatastrophicoutcomesmustbeconsideredinaddi 
tiontothecostsandbenefitsthatcanbereasonablyquantifiable.Sincehumanbeingsaretyp 
icallyaversetorisk,suchcatastrophicrisksareespeciallyimportantinevaluatingwheth 
erthebenefitsofaparticularclimatecontrolpolicyjustifythecosts.Onemusthaveatleas 
tsomesympathywiththosewhocriticizeeconomistsonthegroundsthattheeffectsofclimate 



changeareextremelydifficulttoquantify inasinglemonetarynumber.il I . AddressingGlo 
balClimateChangeinanEfficientManner4Thecostsofunabatedclimatechangemaythusbe 
difficulttoquantify,buttheyare " nonethelessrealandprovidethemotivationforredu 
cinggreenhousegasemissions.Intakingactiontoreducethoseemissions,economicanalysi 
ssuggeststhattwoelementsareabsolutelyessential:"04Theeffortmustbeglobal,toadd 
resstheglobalexternalityinherentinthenatureofthe &D # problem. 
4(#4(# "04Thee 

ffortmustbeflexibleandmarketbased,toensurethatweachieveourobjectives l)#& 

inthemostefficientmannerpossible.X*#'4(#4(# 

NeedforGlobalAction P 4Climatechangeisaglobalproblemrequiringaglobalsolution. 

Aslmentionedearlier, ( nosinglecountryhasanincentivetoreduceemissionssufficien 
tlytoprotecttheglobalenvironmentagainstclimatechange.Eachhasaneconomicincentive 
to freerideontheeffortsofothers.EveniftheUnitedStatessharplyreduceditsemissions 
unilaterallywithoutanintemationalagreementlimitingemissionsabroad,greenhousega 
semissionsfromallothercountrieswouldcontinuetogrow,andtherisksposedbyclimatecha 
ngewouldnotbesignificantlyreduced.Itisimportanttoemphasizethatemissionsofdiffer 
entgasesanyplaceintheworldhaveverysimiIareffectsonglobalclimate.4Thethreatofd 
isruptiveclimatechangehasledtocoordinatedintemationaleffortstoreducetherisksof 
globalwarmingbyreducingemissionsofgreenhousegases.Alandmarkintemationalagreeme 
nttoaddressglobalwarmingwastheFrameworkConventiononClimateChangesignedduringthe 
EarthSummitinRiodeJaneiroinl992.Thisconventionestablishedanobjectiveoflimifingg 
reenhousegasconcentrationsandcalleduponindustrialcountriestoretumtheiremission 
stol990levelsby2000.Sincethen,ithasbecomeclearthattheUnitedStatesandmanyotherpa 
rticipatingcountrieswillnotmeetthisvoluntarygoal;quitethecontrary,emissionlevel 
shavecontinuedtorisenotfallamongbothdevelopedanddevelopingcountries.4Toaddres 
sthelackofprogressamongmanyindustrializedcountriestowardmeetingtheRioobjective, 
theUnitedStatesandapproximatelyl60othemationsagreedinnegotiationsheldinKyoto,J 
apan,lastDecember,toreduceemissionsofgreenhousegases.TheKyotoAgreement,whichreq 
uirestheadviceandconsentoftheSenate,wouldplacebindinglimitsoneachindustrialcoun 
try'scombinedemissionsofthesixprincipalcategoriesofgreenhousegases:C02,N20,meth 
ane,sulfurhexafluoride,perfluorocarbons,andhydrofluorocarbons.Theselimits \ app 
lytothe38socalledAnnexBcountries,whicharetheindustrializedcountries,definedtoin 
cludeRussia,Ukraine,andmostEastemEuropeancountries.4UndertheKyotoagreement,e 
achindustrialcountrys 1990baselineisactuallybasedonits 1990emissionsofCO2,methan 
e,andN2Oanditschoiceofl990orl9951evelsof " theotherthreecategoriesofgases.TheUn 
itedStatesagreedtoanemissionstargetof7percentbelow'wo'the I990baselinebytheperi 
odbetween2008to20l2.Tomeetthattarget,netU.S.emissionsofgreenhousegasesallemissi 
onsminusremovalsofC02bycertainforestryrelated %X" activitiesmustaveragenomoreth 
anl484millionmetrictonsofcarbonequivalentperyearduringthatperiod.onznooorHrsoZo 
sqpHpqsqhqspowever,ptttuTuhistargetisonly3percentbeIowthePresidentsOctoberpropo 
sal,becausetheKyotoagreementexcludesvCOvwwx2xwwvvremovalsfromthebaseperiodemiss 
ions ("% yfromyzonzwhichthetargetiscalculated.[Janet:Wewillhavetoreviewthis.RL] 
ThetargetsfortheEuropeanUnionandJapanare8percentand6percentbelowl9901evels,resp 
ectively.Australia,NewZealand,Norway,RussiaandUkraineallhavelimits{{somewhatles 
sambitiouswhenphrasedascutsrelativetotheirI9901evels.Insum,overtheperiodfrom200 
8to2012, 0,%) theindustrialcountriesareexpectedtoreducetheiraverageemissionsofg 
reenhousegasestoabout5percentbelowtheirl9901evels.5XX P XX54ThePresidenthasma 
declearthathewillnotsubmittheKyotoagreementtothe Senatewithoutmeaningfulpartic 
ipationfromkeydevelopingcountries(whoarenotincludedinAnnexB).||4Therearesever 
alreasonswhymeaningfulparticipafionfromdevelopingcountriesisessential.First,dev 
elopingcountriesareprojectedtocontributeamajorityofworldemissionsaround2030unde 
racontinuationofbusinessasusual.Withouttheparticipationofdevelopingeconomies,ef 



fortsbytheindustrializedcountriestolimitemissionswillthereforenotprovideadequat 
eprotectionfromclimatechange.4Second,developingcountryparticipationiscrucialb 
ecauseitwouldpermitrelativelylowcostemissionsreductionstobeinternationallyrecog 
nizedasasubstituteformoreexpensiveemissionsreductionsthatmightotherwisebyachiev 
eddomesticallybyU.S.companiesandthoseinotherindustrializedcountries.Again,gre 
enhousegasemissionshavethesamebasicimpacton theclimateregardlessofwheretheyocc 
ur.Soreductionsindevelopingcountrieshavethesameenvironmentalbenefitasreductions 
domestically.ButthesereductionsaremuchlesscostlythanreductionsintheU.S.orinothe 
rdevelopednations,becauseoftheveryinefficientandcarbonintensiveusesofenergyinth 
esecountriestoday.ltthusmakessense,frombothanenvironmentalandaneconomicperspect 
ive,toincorporateemissionsreductionsindevelopingcountriesintotheinternationalsy 
stem.4Third,principlesofbasicfaimesssuggestallcountriesshoulddotheirpart,dep 
endingontheirabilitytocontributetothesolution.Thusevenpoorcountriesshouldcontri 
bute,althoughthelackofresourcesinsuchcountriesmaylimittheextentoftheircontribut 
ions.4AlthoughsomehaveexpressedfearsthattheKyotoagreementmightaffect competit 
iveness,asaprofessionaleconomist,ldonotbelievethatitwillaffecttheaggregatetrade 
.Theaggregatetradebalanceisdeterminedbymacroeconomicforcesthedifferencebetweens 
avingandinvestmentandnotbyourenvironmentalpolicies.Inparticular,theaggregatetra 
debalanceisindeficitwhensavingsareinadequatetofinanceinvestmentandgovemmentbor 
rowing,andthesedemandsforfundsleadtoborrowingfromabroad..4EvaluatinghowtheKyo 
toagreementcouldaffectcompetitivenessofafewspecificmanufacturingindustriesespec 
iallythosethatareespeciallyenergyintensive,suchasaluminum,paper,andchemicalsism 
orecomplicated.Ingeneralitisdifficulttoundergoastructuralchangeintheeconomywith 
outhavingtheeffectofexpandingsomesectorsandcontractingothers.Buttoprovidesomepe 
rspectiveonthisissue,considerthefollowingfacts.First,onaverage,energyconstitute 
sonly2.2percentoftotalcoststoU.S.industry.Second,energypricesalreadyvarysignifi 
cantlyacrosscountries.Accordingtothel997Statistical +%) Abstract,forexample,inl 
996premiumgasolinecost$1.28pergallonintheUnitedStatesbut d only8centspergalloni 
nVenezuela.Similarly,gaspriceswere$3.7lpergalloninSwitzerlandand$4.4lpergalloni 
nFrance.YetU.S.industryisnotmovingenmassetoVenezuela,norisEuropeanindustrymovin 
gtotheUnitedStates.Third,roughlytwothirdsofallemissionsarenotinmanufacturingata 
ll,butintransportationandbuildings.lthereforebelieveitmoreaccuratetosaythatwene 
eddevelopingcountryparticipationforthereasonsloutlinedabove,thantosaythatweneed 
ittoavoidadverseeffectsoncompetitiveness.5XX55XX5XXXXFlexibilityandMarketMechan 
isms 
$ 4Aglobalsolutionisthuscriticaltotheglobalproblemofclimatechange.Globa 
lizing 
thesolutionisnot,however,enoughbyitself Wemustalsoensurethatoureffortsachievet 
heirobjectivesinthemostefficientmannerpossible.Thenatureoftheclimatechangeprobl 
emsuggeststhreebasicmethodstolowercostsofachievinggivenlevelsofenvironmentalpro 
tection.Theycanbecharacterizedintermsofthreecategoriesofflexibility:(l) whenfle 
xibility;(2) whatflexibility;and(3) whereflexibility,whichmaybethemostimportant 
ofall.Suchmethodshavelongbeenchampionedbyeconomistsinterestedinincreasingtheeff 
iciencyofprotection.lndeed,2,600economistsfromacademia,industryandgovemmentali 
keurgedsuchapproachesinalettertheysignedlastyearadvocatingactiononclimatechange 
:04 Economicstudieshavefoundthattherearemanypotentialpoliciestoreducegreenhou 
segasemissionsforwhichthetotalbenefitsoutweighthetotalcosts...Themostefficienta 
pproachtoslowingclimatechangeisthroughmarketbasedpolicies. 
4(#4(# I . Whenflexib 
ility(timing)4Firstis whenflexibilityortiming.Sinceclimatechangeisalong-termp 
roblem,theexacttimingofemissionsreducfionsisinsomesensenotofprimaryimportance.T 
husthefreedomtodelayoracceleratereductionswithinanagreedupontimeframewhileensur 
ingcredibilityofemissionsreductionslowerscosts.4AsaresultofU.S.leadership,the 
KyotoProtocolincorporatesthisprincipleof whenflexibilityinfourways:"04First,t 



hecutstobemadeinthefirstperiodarelesssevere,andthefirstperiodends %" muchlater, 
thanwhathadbeenproposedbymanyothercountries.Byadoptingagradualandcrediblepathof 
reductionsintheearlyyears,wecangreatlyreducecosts X' $ suchasthosefromprematu 
relyscrappingcoalfiredelectricityplantsstillintheprimeoftheiroperatinglives,whi 
leattainingthesameultimateenvironmentalgoals. 
4(#4(# "04Second,undertheKyotoa 
greement,theemissionstargetisnotspecifiedintermsofa +$( specificyear,butrather 
intermsofanaverageoverafiveyearperiod(20082012). +%) Averagingoverfiveyears,ins 
teadofrequiringcountriestomeetaspecifictargeteachyear,canlowercosts,especiallyg 
ivenanuncertainfuture.Theaveragingcansmoothouttheeffectsofshorttermeventssuchas 
fluctuationsinthebusinesscycleandenergydemand,orhardwintersandhotsummersthatwou 
Idincreaseenergyuseandemissions. 
4(#4(# "04Third,thereisallowancefor bankinge 
missionreductionswithinthe20082012 commitmentperiod,foruseinasubsequentcommitm 
entperiod[althoughtheemissiontargetsofthenextperiodhavenotyetbeenspecifiecl].[St 
ateisstillcheckingonthis.] 
4(#4(# 2. Whatflexibility(gasesandsinks)4Thesecond 
typeofTlexibilityis whatflexibility,alongtwodimensions. XXXXThefirsfis 
the in 
clusionintheagreementofallsixgreenhousegases.Emissionsofdifferentkindsofgases,n 
otjustcarbondioxide,contributetothegreenhouseeffect.SincethelPCChasdevelopedcon 
versionfactorsforaIIgreenhousegasesbyestimatingtheirglobalwarmingpotentials,red 
uctionsinemissionsofonepollutantcanbeusedtosubstituteforincreasesinemissionsofa 
notherbyanamountthathasequivalentenvironmentaleffects.AgainatU.S.urging,allsixg 
asesareincluded,whileJapanandtheEUhadinsisteduntiltheendoncoveringonlythree.Thu 
stheU.S.succeededinhavingtheKyotoProtocolstipulatethatcountrieswithbindingtarge 
tsaretoreducetheirtotalgreenhousegasemissionsbycertainpercentages,butdoesnot \ 
requirespecificreductionsforspecificgases.SinceamolecuIeofsulfurhexafluorideis2 
3,900timesmorepotentoverl00yearsthanamoleculeofCO2,itmaybecheapertoachievethesa 
me 4 environmentalbenefitbyeliminatingonemolecularunitofSF6thannearly24,000unit 
sofC02. 4SomeinitialanalysisindicatesthatastrategyofreducingnonC02greenhous 
egases \ bymorethan3percentbelowtheirl990/1995baselinelevelswhilereducingC02byl 
essthan3 H percentbelowits 19901evelcouldreducegreenhousegasemissionpermitprices 
bymorethanlOpercent.Thusallowingcountriesflexibilityinwhatgasestheyreduceessent 
iailytradingemissionsreductionsacrossgasescanhelplowersignificantlythecostsofme 
etingtheirtargets.4Thesecondsourceof whatflexibility isthetreatmentofsinks,i.e 
.,landuseactivitiesthatpromotetheremovalofcarbonfromtheatmospherethroughthegrow 
thofplants.AttheurgingoftheU.S.delegation,sinkscanbeusedtooffsetemissionstarget 
s.Weestimatethatabout3percentofthe7percentreductioninemissionsfromtheI990baseIi 
newiIIcomefromsinks.Thustogetherwiththeinclusivedefinitionofgreenhousegases,the 
U.S.commitmenfis3percentorlessbelowthestabilizationproposalinitiallysuggestedby 
thePresident.Promotingsuchsinksthroughafforestationandreforestationmayreduceatm 
osphericconcentrationsofC02 l)#& atmuchlowercoststhanreducingemissionsofgreenho 
usegases.XXX X3. Whereflexibility(intemational) 0,%) 4Thethirdtypeofflexibil 
ity,andperhapsthemostimportant,iswhereflexibility(intemational).AsIhavealready 
emphasized,emissionshavethesameenvironmentalconsequencesregardlessofwhereinthew 
orldtheyoccur.Therefore,theIeast-costapproachtocontrollingclimatechangeistoredu 
ceemissionswhereversuchreductionsarecheapest.TheKyotoagreement,becauseofU.S.ins 
istenceandpersistence,incIudesthreeimportantcost-savingprovisionsofthisnature." 
04First,itprovidesforcountriesthattakeonbindingtargets,atpresenttheindustrial 

t countries,totraderightstoemitgreenhousegaseswitheachother.Thismarketinemiss 
ionspermitswillensurethatemissionreductionsoccurwheretheyareleastexpensivewithi 
ntheindustrialcountries.Inparticular,U.S.companiescouldpurchaseemissionsreducti 
onsinotherparticipatingcountrieswhendoingsowouldreducetheircostsloweringcostswi 



thoutaffectingthelevelofenvironmentalprotection. 
4(#4(# "04Second,theagreemen 
tprovidesforjointimplementationbyAnnexIcountries.Thus 8 
ifoneindustrialcountry 

didnotdevelopaprogramoftradeableemissionpermits,U.S.firmscouldnonethelessimplem 
entprojectsabroadforwhichtheycouldreceiveemissionsreductionscreditsintheU.S. 
4( 
#4(# "04Third,theagreementallowsindustrialcountriestoinvestin cleandevelopmen 
t p projectsinthedevelopingworldandusetheseprojects'certifiedemissionsreduction 
stowardmeetingtheirtargets.Manysuchcleandevelopmentprojectsmaybequitecheapinter 
msofthecostpertonofemissionsavoided,ashasbeenillustratedbythejointimplementatio 
npilotprogramthatisalreadyinplaceintheU.S. 
4(#4(# Detailsoftheseprovisionswillb 
ediscussedinnegotiationsinBuenosAireslaterthisyear.Nonetheless,basedonourexperi 
encewiththesuIfurdioxidetradingprogrammanagedbytheEPA,itisclearthatintemationa 
Itradingofemissioncreditsislikelytoleadtosubstantialincentivestolowerthecostofr 
educingemissionsrelativetoaltemativemeansofcontrolthatdidnotexploitthepowerofm 
arketincentives.IV.DifficultiesofEconomicAnalysisoftheKyotoAgreement # 4No 
wthatwehaveaProtocolevenifitisnotyetfullycompletenorreadyforthePresidentssubmis 
siontotheSenateitispossibletoexamineitinsomewhatmoredetailfromaneconomicperspec 
tive.Butlwishtoemphasizeonceagaintheinherentlimitationstoanysuchestimates.Suchl 
imitationsshouldnotbesurprisingtoyou:economistshaveadifficultenoughtimeprojecfi 
ngthebehavioroftheeconomyoverthenextquarteroryear,letaloneoverthenexttwodecades 
.Thescaleoftheforecastingexerciseisthereforedaunting,andanyspecificresultsshoul 
dbetreatedwithsubstantialcaution. 0,%) 4Thedifficultiesassociatedwitheconomic 
analysisofclimatechangefallintothreebroadcategories.Firstaretheuncertaintiestha 
tstillremainoverthetermsoftheuItimatetreaty.Secondaretheinherentlimitationsofav 
ailablemodelstoanalyzeevenshorttermcostsandbenefits.Andfinallyisatopicldiscusse 
dearlier:theimpossibilityofputtingasinglemonetarynumberonthelongtermbenefitsofc 
limatechangemifigation,aIthoughtherewiIIcIearIybeeconomicbenefitsofemissionredu 
cfions..UncertaintiesoverCertainProvisionsintheIntemationalEfforttoCombatClima 
teChange 14TheKyotoAgreementwasanhistoricaccomplishment,delineatingthebroad 
termsoftheintemationalefforttoaddressclimatechange.Butalthoughweknowalotmoreth 
anwedidbeforeKyotoabouthowthatintemationaIsystemwillwork,thereisstillmuchthatw 
edonotknow.4First,asisoftenthecaseinalegaldocumentofthelengthandcomplexityoft 
heKyotoProtocoI,therearesomeprovisionsthatrequirefurtherclarificationandinterpr 
etation. Atissuehere isthetreatmentofsocal ledsinksacti V itiesthataffecttherateatwh 
ichcarbonisremovedfromtheatmosphereand sequestered,e.g.,bytheplantingoftrees.4 
Second,thedetailsofanumberofitemsprimarilyconcemingintemationaltradinganddev 
elopingcountriesarethesubjectoffurtherdiscussionsincludingfuturenegotiationsinB 
uenosAiresnextfall,becausetheyhadnotbeendefinitivelysettledbytheendofthelastall 
nightsessionoftheKyototalks.4Finally,andmostimportantly,wehavenotyetnegotiate 
dintemationalagreementstolimitemissionsbeyondthe20I2window.Theemissioncutsagre 
eduponatKyotoareonlyafirststeponalongjourney.Thefirststepthatweproposetotakeove 
rthenextI5yearsiscritical.Butthereasonitiscriticalisnotthat,byitself,itwillsolv 
etheclimatechangeproblem H emissionsduringanygivendecadearesmallcomparedtothecu 
mulativeconcentrationsintheatmosphere.Rather,thefirststepiscriticalbecausewecan 
nottakethesecondandthirdstepsuntilwehavetakenthefirst.Atthesametime,anyanalysis 
iscomplicatedbythelackofknowledgeoverwhatthesubsequentstepswillbe.InherentLimit 
ationsofModels $1! 4 
4Inadditiontotheseuncertaintiesaboutthedetailsoftheinternationalefforttoaddr 
essclimatechange,ImustalsonotetheinherentlimitationsofthemodeIsusedtoevaluateth 
ateffort.Evenwithinagivenmodel,answersdependcriticallyontheprecisenatureofthequ 
estionasked.Forexample,thecostsofemissionsreductionsdependcriticallyontheextent 



ofglobalparticipationandintemationaltradingthatatreatyisassumedtofeature.Butin 
additiontothedependenceoftheresultsfromagivenmodelonthepreciseassumptions,diffe 
rentmodelscangivedifferentanswersevenwhenalltheassumptionsarespecifiedtobethesa 
meaconcrete 0,%) illustrationoftherangeofuncertaintytowhichwemustassignthepredi 
ctionsofanyoneindividualmodel.40neareainwhichtheuncertaintyisparticularlylarg 
eisthepaceoftechnologicalprogressincludingdiffusionofexistingenergyefficienttec 
hnologies,aswellasresearchanddevelopmentofnewtechnologiesandtheextenttowhichthe 
pacewillaccelerateinresponsetogovemmentprograms.Economicsdoesnotofferagoodunde 
rstandingofhowtechnologicalprogressisdetermined,inpartbecauseitisthestuffofexpe 
rimentation,brainstorms,genius,breakthroughs,perceptionsandhabits.Inventionisla 
rgelydeterminedbyinspirationnotwithstandingEdison,whoassigneda99percentsharetop 
erspirationandinspiration,inmyexperience,isdifficulttofitintomathematicalformul 
aeoreconomicmodels.Modelsandexpertsonclimatechangepolicytendtohaveawiderrangeof 
disagreementonthespeedwithwhichtechnologycanbechangedandthescopeforspeedingthed 
iffusionofexistingenergyefficienttechnologiesthanonanyothersingleissue.4Furth 
ermore,eachmodelhasstrengthsandweaknesses;eachhasquestionstowhichitisbetterorwo 
rsesuitedtoanswer.Some,forexample,modeltheenergysectorindetail.Someallowforthef 
actthatacoalfiredpowerplantcannotcostlesslybeconvertedtoonethatrunsonnaturalgas 
.Someshowtheeffectsofhypotheticaltaxcutsmadepossiblebythenewrevenueseamedthrou 
ghtheauctionofemissionspermits.Somearecapableofshowingrecessionsandbooms.Others 
includealongterm carboncyclemodelthatcankeeptrackoftheaccumulationofgreenhouseg 
asconcentrationsintheatmosphereandtheirclimatologicaleffects.Somebreakdownthere 
stoftheworldintoregionsandsocanmodelintemationaltrade.Noonemodeldoeseverything 
,andthereforewemustnotrelyblindlyontheresultsofanyonemodelorsetofmodels.Profess 
ionaljudgementandeconomicintuifionarealsocrucial.BenefitsofAvertingClimateChang 
e \ 4Asldiscussedabove,itisevidentthatthebenefitsofavertingclimatechangearepo 
tentiallyimmense.ButIhavechosennottotrytoquanfifytheminmonetarytermsforyou,inli 
ghtofthedifficultieslhaveenumeratedincludingthequantitativeuncertaintyofthesebe 
nefits,theirtimingandthereforetheextremesensitivityoftheresultstothechosendisco 
untrate,andthedependenceofbenefitsonemissionspathsafterthe2008to20l2budgetperio 
dspecifiedinKyoto.V.AssessingtheKyotoAgreement '0!$ 4lnordertoevaluatetheli 
kelyneteconomicimpactoftheKyotoAgreement,excludingthebenefitsofmitigatingclimat 
echangeitselfiwehavedrawnuponavarietyoftools X*#' toassessthevariouspossiblecos 
tsandnonclimatebenefitsoftheAdministration'semissionsreductionpolicy.Togiveaway 
thepunchline,myconclusionisasfollows:thenetcostsofour 0,%) policiestoreduceemis 
sionsarelikelytobesmall,ifthosereductionsareundertakeninanefficientmannerandwea 
resuccessfulinsecuringmeaningfuldevelopingcountryparticipationaswellaseffective 
intemationaltradingandcleandevelopmentmechanismsinfuturenegotiations.Thatsmall 
netpremium,evenexcludingthebenefitsofmifigatingclimatechange,ineffect,purchases 
apartiaIinsurancepolicyagainstaseriousenvironmentalthreat.4Becausetheresultsf 
romanymodeImustbetreatedwithcaution,wehaveemployedabroadsetofeconomictoolstoass 
esstheKyotoagreement.Wehavedrawnontheinsightsofawiderangeofmodelsoftheenergysec 
torandeconomyoverthenext25years,includingbutnotlimitedtotheresultsoftheStanford 
EnergyModelingForumexercises,theIPCCsreviewoftheeconomicandsociaIdimensionsofcl 
imatechange,andthestafflevelInteragencyAnalyticalTeamanalysisproducedlastyear.O 
thertoolsincludesimplerelevantstatistics, metaanalysesincludingworkbytheWorldRe 
sourcesInstitute,models,historicalandsectoralexamples,andbasiceconomicreasoning 
.Drawingonthisbroadarrayofanalyticaltoolsiscrucialtoanintelligentevaluationofth 
epolicyaltematives.4Tomyknowledge,asofDecember,nomodelwhetherusedinsidethego 
vernmentomothadbeensetuppreciselytoanalyzetheimplicationsoftheagreementthatwas 
reachedinKyoto,sincethisagreementisonlyafewmonthsoldandremainsunfinished.Somemo 
delbuildersoutsidethegovemmenttendtotakeaslongasseveralyearstoincorporatechang 
esinpolicyparametersintotheirmodels.Andnomodeliscurrentlydesignedtoassesssinks, 
orallsixgreenhousegasesincludedinthetreaty.40urthinkinghasbeeninformed,howeve 



r,bysimulationsconductedwiththeSecondGenerationModelofBattelleLaboratories,oneo 
ftheleadingmodelsinthefield.TheSGMisoneofthemodelsbestpositionedtoanalyzetherol 
eofinternationaltradeinemissionpermits,whichweconsidertobeacriticalelementofthe 
KyotoTreaty.However,theSGMdoesnotcoverallsixgasesincludedintheKyotoagreementori 
ncludearoleforsinks.WehaveusedtheSGMmodelasoneinputintoouroverallassessmentofth 
eKyototreaty,buthaveattemptedtosupplementitsresultswithadditionalanalysistoacco 
untforsuchspecialfeaturesoftheagreementastheinclusionofsixgases,sinks,apossible 
tradingarrangementthatcouldincludeasubsetoftheAnnexBcountries[Note:StateandTodd 
likethis.CheckthisIanguageforconformitywithlaterdecisionaboutreferencetoumbrell 
aandEUexclusionjandtheCleanDevelopmentFund.Iwillsharewithyoutodaysomepreliminar 
yresuItsofthisanalysis.Totheextentpossible,wehavecomparedresultsobtainedwiththe 
SGMmodelwiththoseofothermodellingefforts.4Mindfulofthelimitationsofanysinglem 
odel,weareeagertoseefeaturesoftheKyotoagreementassessedbyothermodelstoobtainabe 
tterfeelfortherangeofpossibleeffects.Thisworkisjustbeginningandmuchofitwillcont 
inuetogoonoutsidethegovemment.Forexample,EnergyModelingForum,basedatStanfordUn 
iversity,isalongrunningmodelcomparisonexerciseinvolvingmanyoftheleadingclimatem 
odels.Wehaveprovidedadviceto 0,%) theEMFonhowfeaturesoftheKyotolegallanguagecan 
betranslatedintotermsrecognizabletoaneconomistandarehopefulthatthegroupwillcond 
uctafullscaleanalysisoftheKyotoprotocol.TheEnergyModelingForumbelievesthatitsme 
mberswillneedatleastuntilmidyeartoupdatetheirresuIts.VI.AssessingthePotentialC 
ostsofEmissionsReductions 4IsaidinCongressionaltestimonylastJulythatwecando 
thissmartorwecandothis t dumb.Iwasreferringtothepointthatthecostsofcuttingemis 
sionscanbemuchreducedifflexible,marketbasedmechanismsareused.Oureconomicanalysi 
shighlightedtheimportanceofsuchflexible,marketbasedmechanismswhicharethereforer 
eflected,atthePresidentsinsistence,intheKyotoAgreementandourapproachtotheeffort 
.4WithintheKyotoagreement,thismeansaninsistenceonintemafionaltradingJointim 
plementation,and,ultimately,onmeaningfuldevelopingcountryparticipation.Domestic 
ally,thismeansthatweimplementanyemissionsreductionsthroughamarketbasedsystemoft 
radeableemissionspermits,whichensuresthatweachievereductionswherevertheyareleas 
t $ expensive.Butthisalsomeanstakingseriousandresponsiblestepsintheshortruntopr 
epareustomeetourobligationsinthelongerterm.4Thefirstsuchstepistheinclusionint 
hisyearsbudgetofanaggressive,$6.3billionprogramoftaxcutsandR«&D$l .3billionmoreth 
anthe$5billionpackagethePresidentpromisedinhisOctober22speechonthisissue.Thegoa 
lisbothtostimulatethedevelopmentofnewenergysavingandcarbonsavingtechnologiesand 
toencouragethedisseminationofthosethatexistalready.Theproposedpackagecontains$3 
.6billionoverthenext5yearsintaxcutsforenergyefficientpurchasesandrenewableenerg 
y,includingtaxcreditsof$3,000to$4,000forconsumerswhopurchasehighlyfuelefficient 
vehicles,al5percentcredit(upto$2,000)forpurchasesofrooftopsolarequipment,a20per 
centcredit(subjecttoacap)forpurchasingenergyefficientbuildingequipment,a$2,000c 
reditforpurchasingenergyefficientnewhomes,anextensionoftbewindandbiomasstaxcred 
it,andalOpercentinvestmentcreditforthepurchaseofcombinedheatandpowersystems.The 
packagealsocontains XXXX$2.7billionoverthe " next5yearsinadditionalresearchand 
developmentspendingcoveringthefourmajorcarbon-emittingsectorsoftheeconomy(build 
ings,industry,transportation,andelectricity),pIuscarbonremovaIandsequestration, 
Federalfacilities,andcrosscuttinganalysesandresearch.OneexampleoftheR&Deffortis 
thePartnershipforaNewGenerationofVehicles(PNGV).PNGVisagovemmentindustryeffort 
todevelopattractive,affordablecarsthatmeetallapplicablesafetyandenvironmentalst 
andardsandgetuptothreetimesthefuelefficiencyoftodayscars.InFY99,thecombinedprop 
osalforPNGVis$277million,upfrom$227millionappropriatedinFY98.Similargovemmenti 
ndustryeffortsareproposedtodevelopmoreefficientdieselenginesforbothlighttrucksa 
ndheavytrucks.4Asecondresponsiblestepentailsindustrybyindustryconsultationsto 
prepare 0,%) emissionreductionplansinkeyindustrialsectors.TheAdministrationwill 
workinpartnershipwithindustrytoidentifywaysinwhichtheFederalgovemmentmightremo 
veregulatoryhurdlesthatdiscourageenergyefficiency.lnaddition,DOEwillspearheadac 



omprehensiveefforttoimprovetheenergyefficiencyoftheFederalgovernmentsownoperati 
onsandpurchases.4XXX XThethirdstepisthepromotionofanenvironmentallyresponsibl 
eelectricity restructuringbill,whichthePresidentidentifiedaspartofhisdomesticc 
limatechangepackageinhisaddresstotheNationalGeographicSocietyonOctober22.Anelec 
tricitysectorfreedfromgovernmentregulationwouldbeamoreefficientenergysector.Cos 
tstoconsumerswouldfall.Areasonableoverallestimateoftheeffectsofaddingfederalele 
ctricityrestructuringtotherestofthePresidentsprogramtoaddressclimatechangeistha 
ttheywouldmakefurtherprogresstothesameemissionreductiongoalsatacostsavingofroug 
hly$ 16bi 11 ionperyear,gi venactionstodatebythevariousStates.Thesestepsshouldbetak 
enregardlessofKyoto,becausetheymakesenseintermsofenergyefficiency.Buttheyhaveth 
eaddedbenefitofpreparingusforKyoto.EstimatedReductioninCostsfromAnnexITrading 8 

4Inthelanguageofthetreaty, AnnexI,isthesetofcountriesthathaveagreedtotakeon 
bindinglimitationsinemissionsofgreenhousegases.Evenwithoutmeaningfuldevelopingc 
ountryparticipationwhich,again,thePresidenthasemphasizedisessentialbeforethetre 
atywouldbesubmittedforratificationcostswouldbereducedsubstantiallybyemissiontra 
dingamongtheAnnexIcountries.Toprovidesomeindicationofthepossibleefficiencyimpro 
vements,RussiaandUkraineconsumesixtimesasmuchenergyperdoIIarofoutputasdoestheUn 
itedStates.Suchlargeintemationaldifferencesinenergyefficiencysuggestthatadopti 
onofexistingU.S.technologywouldyieldverylargeemissionsreductionsinthesecountrie 
s.4EsfimatesderivedfromtheSGMmodelconfirmthattradingamongAnnexIcountriesislik 
elytoreducethecosttotheUnitedStatesofachievingitstargetsfor200820l2emissionsbya 
bouthalfrelativetoasituationinwhichsuchtradingwasnotavailable.Thisconceptofcost 
sismeanttocaptureaggregateresourcecoststotheUSeconomy,includingthecosttodomesti 
cfirmsofpurchasingemissionpermitsfromRussiaandothercountrieswhereemissionreduct 
ionsmaybecheaperthanintheUnitedStates.Althoughtheseestimatesreflectidealizedint 
emationaltrading,withnegligibletransactioncosts,theoverallconclusionisclear.Th 
edramaticreduction # incostsavailablefromAnnexItradingwithintheSGMmodelcutting 
thecostsinvolvedbyhalfhighlightswhythePresidentinsistedthatinternationaltrading 
bepartoftheKyotoAgreement; %X" andwhyitsachievementbyoumegotiatorsinKyotowassu 
chasignalandimportantaccomplishment. 

("% 

Estimatedreductionincostsfromumbrellatrading d 40nepossibilitythatemergedinKy 
oto,whichnoneofusforesaw,wastheidea < developedtherebytheU.S.delegation,thatthe 
UnitedStatesmightundertaketradingwithasubsetofAnnexBcountries,dubbedthe umbrell 
a.CountriesthathaveexpressedinterestintheumbrellaincludetheUnitedStates,Austral 
ia,Canada,Japan,NewZealandandRussia,withstrongindicationsofinterestfromsomeothe 
rs.ThissubsetofAnnexBcountriessharesacommoninterestinpromotingmarketbasedmechan 
isms,mostspecifically,fullyflexiblerulesforintemationaltradingofemissionspermi 
ts.41tistooearlytostatethepreciseformtheumbrellawilltake.Butwecanenvisionanum 
berofpotentialbenefits.Theumbrellacould,forexampIegreatlyreducecoststotheU.S.Re 
suItsthatwehavederivedfromvariousSGMsimulationssuggestthat,reIativetothesituati 
on t inwhichthereisnotradingatall,theumbrellawouldreducecostsbyanestimated6075 
percent,dependingonwhethertheformerWarsawPactcountriesfallwithintheumbrella.The 

L KyotoProtocolclassifiesthoseoutsideoftheEUbubbleforthefirstbudgetperiod2008 
1012.4Estimatedreductionincostsfromdevelopingcountryparticipation 4Thenext 
considerationisparticipationbydevelopingcountries.ThePresidenthassaidthathewill 
notsubmitthetreatyforratificationwithoutmeaningfulparticipationbykeydevelopingc 
ountries.Suchparticipationwouldfurtherreducethecostsinvolved.4Thesubstantialp 
otentialgainsfrommeaningfuldevelopingcountryparticipationarehighlightedbythesig 
nificantbenetltsthatwilllikelyaccrueevenfromthelimitedrolethatthedevelopingcoun 
trieshavealreadyagreedto:theCleanDevelopmentMechanism(CDM),modeledaftertheU.S.J 



ointlmplementationconcept.TheCDMcannotrealisticallybeexpectedtoyieldallthegains 
ofbindingtargetsfordevelopingcountries,butitmightshavecostsbyroughlyanother20to 
25percentfromthereducedcoststhatresultfromtradingamongAnnexlcountries.4Anothe 
rpossibilityisthatwepersuadesomeofthekeydevelopingcountriesthatarethelargestemi 
tterstocommittotargets,andallowustobuyemissionreductionsfromthosepaths.Simulati 
onswiththeSGMmodelsuggestthatfullparticipationbynonAnnexlcountries $1! couldcut 
roughly[55percent(check)]offthereducedcoststhatresultfromAnnexltrading. %X" T 
heactualcostreductionwoulddependontheextentofdevelopingcountryparticipationthat 
isultimatelyobtained.Themoredevelopingcountrieswhotakeonbindingtargetsandtradei 
n '4!$ intemationalpermitmarkets,thelowerwillbecosts.4Thesecostsavingopportu 
nitiesarefundamentaltenetsoftheU.S.position.ThepromiseofKyotocannotbeachievedwi 
thouteffectiveemissionstrading.Moreover,ifwedonotgetmeaningfulparticipationbyke 
ydevelopingcountries,wewon'tsubmitthetreatyfor 4,%) ratificationtotheSenate.So, 
whileouranalysismaybepredicatedonsomeambitiousconditionsconcemingtradinganddev 
elopingcountryparticipation,itisexactlythoseconditionsthatformthefoundationofth 
eU.S.posifioninintemationalnegotiationsincludingthoseatBuenosAires.Accountingf 
orCarbonSinks 
4Theprecedingdiscussionhasemphasizedtheimportanceoftradingarrangementsandthe 
CDM.Inreachinganoveralleconomicassessment,itisalsoimportanttofactorinthepotenti 
alroleofcarbonsinks.Again,theU.S.delegation,underinstructionsfromthePresidentan 
dVicePresident,obtainedanovelconcept,thatcarbonabsorbingactivitescalledsinkscou 
Idbeusedtooffsetemissions.ThearrangementsconcemingcarbonsinksintheKyotoProtoco 
lhavereceivedlessattentionthantheymerit.AccountingforprojectedremovalsofC02bysi 
nks $ 
theKyotoagreementspecifieswouldcounttowardmeetingthetargetreducestherequiredre 
ductionsinemissionsto3percentbelowthel990baseline.TheUnitedStatesplantsmanytree 
severyyear,andwouldreceivecreditforthisactivityundertheProtocol.Verypreliminary 
estimatesoftheimplicationsfortheUnitedStatesoftheKyotoprovisiononsinksindicates 
thatcarbonsinkscouldcomprisenearlylO%oftotalrequiredemissionsreductions.Decreas 
ingtherequiredemissionsreductionby 10%wouldlikelyresultincostsavingsgreaterthan 1 
0%. 

4Eventhisestimateoftheeffectofsinksisconservativeinonerespect:itisbase 
donan assumptionforsinkactivityintheU.S.overthe20082012period,andnoassumedbene 
fitsfromsinkselsewhereintheworld.Verypreliminaryestimatessuggestthatincorporati 
ngthegainsfromsinksthroughouttheworldcanreducethecostsofmeetingtheKyototargetby 
halfor H more,ontopofthegainsfromtradingamongAnnexIcountries.(Furthermore,nomod 
elhasy ete ventriedtotakeintoaccountthatgovemmentpo I ic iescanhe Ipi ncreasetheamoun 
toftreeplanting.)Butneitherwenorotheranalystsareyetsureexactlyhowtointerpretthe 
legallanguageoftheProtocoI.Becausethequantitativeuncertaintyissolarge,wedonotye 
thaveanestimatewithwhichlfeelcomfortable.Butwedoknowthattheeffectoffullymodelli 
ngtheKyotoprovisionpertainingtosinksislikelytobebothfavorableandpotentiallylarg 
e.Accountingfortheroleoftechnology " 4AnotherissueinanalyzingtheKyotoprotoco 
listhegeneralroleoftechnological # advancesanddiffusion.Theparameterthatfigure 
smostprominentlyinanalysisoftecbnologicalprogressintheenergyfieldistherateofimp 
rovementinthesocalledAutonomousEnergy Efficiency Index(AEEl),thatistherateatwhich 
thetotaluseofenergyfallsrelativetoGDP.AplausibleassumptionontheAEElisanimprovem 
entof 1 .Opercentperyear.Reflectingaconservativeinterpretationofthe 15yearimpactof 
thetechnologyinitiative,thisisonlyasmallincreaseabovethe0.9percentnumberintheEn 
ergylnformationAdministrationsAnnualEnergy l)#& Outlook.Thatassumptionisfarfrom 
themostoptimisticoutcomethatmightoccur.Some X*#' authoritiesinthetechnologyofcl 
imatechangepolicyforecastmorerapidtechnologicalprogress.Expertsatfivenationalla 
boratoriesmanagedbytheDepartmentofEnergy,usinganengineering 0,%) approachrather 
thananeconomicparadigm,foundthatathirdoftheemissionsreductionsnecessarytoreturn 



to 1990levelsby201 Ocouldbeachievedthroughtheadoptionofexistingenergyefficienttec 
hnologiesatnonetresourcecost.4ThePresidentsFY 1999budget,aslhavenoted,includes 
a$6.3billionpackageoftaxcutsandR&Dintendedtospurthediscoveryandadoptionofnewtec 
hnologies.IftheAdministrationissuccessfulinthiseffort,therateofimprovementinene 
rgyefficiencycouldriseandsuchimprovementswouldlowerthecostofmeetingourKyototarg 
et.Forexample,publishedresultsbasedonSGMmodelsimulationswithdifferentassumedrat 
esofAEEIimprovementsuggestthatanincreaseintheAEElfroml.0tol.25wouldbereflectedi 
nabouta40%decreaseinthepermitprice.4Clearly,thisisneitherthebestoutcometheNat 
ioncanattainnorthebestoutcomethe t Administrationexpectstoattainasaconsequence 
ofourc I imatechangestrategy overthenext 
decade.Manyenergytechnologyexpertsfore 
castmorerapidtechnologicalprogress;andengineeringmodelssuggestthatsomeenergyimp 
rovingtechnologiesareavailablenowatnegativecosts.[Toddrecommendsdeletingthispar 
agraphasanessentiallyeditorialsuggestion.Iwilladdhappytalk.]]NonClimateBenefits 

4Afinalfactorthatshouldbeincludedinanycomprehensiveassessmentofthe \ econom 
icimplicationsoftheKyotoprotocolarethebenefitsoftheagreement.Obviously,thecosts 
ofundertakinggreenhousegasemissionreductionsmustbecomparedtothebenefits.Aslhave 
indicated,forvariousreasonsitisdifficulttoquantifythebenefitsfromavertingclimat 
echangeitself.Buttheliteraturehasemphasizedthatanyrelativepriceshiftsthatproven 
ecessarytoreduceemissionsshouldproducenonclimatebenefitsinthreeareas:airpolluti 
onunrelatedtoclimatechange,trafficcongestion,andhighwayaccidents.Thesebenefitsa 
rehardtoquantifypreciselybutpotentiallysignificant:ourroughestimatessuggestthat 
thesethreebenefitscouldoffsetl525%ofanyresourcecostoftheclimatechangepolicy.Syn 
thesis " 4Acomprehensiveeconomicevaluationof-' h4X-theeconomicimpactoftheKyot 
oagreementmustintegrateallofthefactorsdescribedabove:relianceonflexiblemarketba 
sedmechanismsdomestically;intemationaltradingandJointImplementationamongAnnexB 
countries;theoperationofjointimplementationthroughtheCleanDevelopmentMechanism; 
meaningfuldevelopingcountryparticipation;thepotentialcostmifigatingroleofinclud 
ingsixgasesandcarbonsinks;thebenefitsofelectricityrestructuring;andemissionsred 
uctionsachievedasaconsequenceofotherproposedAdministrationclimatechangeinitiati 
ves.Assumingthateffectivemechanismsforintemationaltrading,JointImplementationa 
ndtheCleanDevelopmentMechanismareestablished,andassumingalsothattheU.S.achieves 
meaningfuldeveloping 0,%) countryparticipation,myoverallassessmentisthattheecon 
omiccosttotheUnitedStatesinaggregateandtotypicalhouseholdsofattainingthetargets 
andtimetablesspecifiedintheKyotoagreement,willbemodestrelativetothevalueofthein 
suranceagainstclimatechangewearepurchasing.ThisconcIusionthattheimpactwillbem 
odestisnotentirelydependentupon,butisfullyconsistentwith,formaImodelresults.Iha 
vepreviouslyemphasizedthelimitationsofanysinglemodelinassessingtheeconomicimpac 
toftheKyotoProtocol,andcontinuetoviewanysuchresultsasjustoneinputintoanoveralla 
nalysis.ButitisworthemphasizingthatmodelresultsreflectingthedetailsoftheKyotoPr 
otocolareconsistentwithmyconclusion.Forexample,undertheassumptionsoftradingunde 
rtheumbrellajointimplementation,andmeaningfulparticipationbykeyDCs,esfimatesde 
rivedbytheAdministrationusingtheSGMmodel,whichattempttoadjustfortheinclusionofs 
ixgases,suggestthattheresourcecostsofattainingtheKyototargetsforemissionreducti 
onsmightamountto$7to$l0billionperyearin2008to20l2.Thisimpliesthatoverallcosts,e 
xcludingnotonlyclimateandnonclimatebenefits,butalsosuchcostmitigatingfactorsass 
inksandpayoffsfromthePresident'selectricityrestructuringandclimatechangeinitiat 
ives,wouldreachroughly0.lpercentofprojectedGDPin2010.Amoretangiblemeasureofco 
stsistheestimatedeffectsonenergyprices.Excludingtheimpactofelectricityrestructu 
ringandtheancillarybenefitsofmitigationandbetterforestmanagement,theSGMbasedest 
imate,correspondingtothegrossresourcecostestimatecitedabove,isanemissionspricei 
ntherangeof$14to$18pertonofcarbonequivalent.Thistranslatesintoanincreaseinenerg 
ypricesbetween2008and2012atthehouseholdlevelofabout3percent,anincreaseinfueloil 
pricesofabout6percent,naturalgaspricesof4percent,gasolinepricesof3percent,andel 



ectricitypricesby3percent.A3percentincreaseinenergypricesatthehouseholdlevelwou 
Idraisetheaveragefamilysenergybillbyabout$80peryearin2010.5XX p XX5Theseesti 
matesdonotmeanthathouseholdsenergyexpenseswillinfactbehigherin H 20IOthantoday, 
however.Inthefirstplace,energypricesfluctuateyear-by-yearforallsortsofreasons.T 
heycouldgoeitherupordown.Butevenifweleaveoutunpredictablefluctuations,theenergy 
pricedeclinesfromFederalelectricityrestructuringwouldbeenoughtooffsettheimpactd 
escribedabove.By200820I2,theprojectedI0percentdeclineinelectricitypricesfromthe 
restructuringthatispartofourclimatechangeagendawouldmorethanfullyoffsetanenergy 
priceincreaseofthemagnitudesuggestedbythepreviousmodelcalculation,translatingin 
toanoverallnetreductioninenergypricesintheU.S. 

Ashighlightedearlier,estimatesofthetypethatIampresentingarefraughtwith '0!$ unc 
ertainty.Theestimateljustdiscussedispredicatedonthedevelopingcountryparticipati 
onthatweareinsistinguponasaconditionforourratifyingtheKyotoProtocol,butwhichisn 
otyetpartofthatProtoco 1. Moreover,othermode Iswi 1 ly ie Idotheranswersandmuchworkrem 
ainstobedonebythemodellingcommunitytotesttherobustnessoftheseresults.Preliminar 
ycomparisonsoftheSGMmodeltothefewothermodelsthathavebeenadaptedtoreflectfeature 
s 0,%) oftheKyotoaccord,suggestthatitspredictionsconcemingtheimpactoftheKyotoa 
greementoncarbonpermitpricesisneitherthemostconservativenorthemostoptimisticoft 
hemodelsthathavebeendeveloped.[Forexample,theSGMmodelsforecastofthelikelyU.S.ca 
rbonemissionspermitpriceconsistentwithattainingtheKyototargetsunderaregimeofful 
lworldwidetradingisabout70%higherthanthatoftheMcKibbinWilcoxen(Gcubed)modelanda 
bout45%belowthatoftheMontgomeryRutherford(MRT)model.]ThepredictionsoftheSGMmode 
larerobustinthesensethatvirtuallyallenergymodelsrevealthepotencyofeffective,fle 
xible,domesticandintemationaltradingmechanismstoreducesubstantiallythecostande 
nergypriceimpactofmeetingtheKyototargets.Ofcourse,themostimportantfactorthath 
asbeenleftoutoftheaboveassessmentisthebenefitofmitigatingclimatechangeitself Af 
ullcostbenefitanalysiswouldincludemitigationinthebenefitscolumn.Theonlyreasonwe 
havenotdoneso,aslhaveexplainedrepeatedlyabove,isthedifficultyincomingupwithanum 
bertocapturethemonetary benefits.Butltrustthatnobodywilllosesightofourultimateob 
jectivekeepingourplanetthehospitablehomethatweenjoytoday.Effectsonemploymentand 
aggregateoutput Sofarlhavesaidnothingaboutjoblossesresultingfromclimatechang 
epolicy.Althoughtheremaybejobgainsinsomesectorsandjoblossesinothers,Idonotantic 
ipateanysigniflcantaggregateeffect.Somejobscouldbelostinenergyintensivesectors, 
althoughgiventheverysmallpredictedchangeinenergyprices,impactsinmostsuchsectors 
areapttobeminimal.Furthermore,alargenumberof)obswillbecreatedinothersectorsmany 
ofthemhightechjobspayinghighwages.ThePresidentisfirmlycommittedtoassistinganywo 
rkerswhoareadverselyaffectedduringthetransitiontoaclimatefriendlyeconomy.Thes 
ituationmightbedifferentifaIargeenergyshockweretohittheeconomywithnowarning,ash 
appenedintheoilcrisisofl973-74,whentherealmoneysupply,outputandemploymentallcon 
tractedsharply.lnadditiontohittingwithnowaming,theoilshocksoftheI970salsoentai 
ledlargetransfersfromtheU.S.andotheroil-importingcountriestoOPEC,thusdepressing 
realincomeandspendingintheformer.Aself-imposedshiftintherelativepriceofcarbonin 
tensiveenergytoaddressglobalclimatechange,ontheotherhand,neednotentailsuchatran 
sferofpurchasingpower.Thustherearecriticaldifferencesbetweentheoilpriceshocksan 
dtheefforttoreducecarbonemissions.Ourreassuringconclusionregardingaggregateoutp 
utmightalsobedifferentifthepolicyweretobeimplementedinefficiently(bycommand-and 
-controlstyleregulationsofthesortputinplaceinthatoilcrisis)ratherthanefficientl 
y(bymarketbasedmechanismsofthesortthatthePresidenthasproposedtouse).VlI.Conclu 
sion X*#' lnconcIusion,theKyotoAgreementandthePresidentsgeneralapproachtocli 
mate 0,%) changereflecttheinsightofeconomicanalysis.TheKyotoAgreementincludeske 
yprovisionsoninternationaltradingandcleandevelopmentprojects.ThePresidentsappro 
achreliesonmarkefincentivesfirst,withasystemoftaxcutsandR&D,andthenlaterwithama 
rketbasedsystemoftradeablepermitstoensurethatourobjectivesareachievedasefficien 



tlyaspossible.MyoverallconclusionisthattheeconomicimpactoftheProtocolwillbemo 
destrelativetothevalueoftheinsuranceagainstclimatechangethatthcKyotoagreementpr 
ovides.ThepurposeofthistestimonyhasbeentoexplainthereasoningunderlyingthisconcI 
usion,whichreliesnotonlyontheforecastsofindividualmodels,anyoneofwhichhasitsown 
strengthsandlimitations,butalsoonabroadvarietyofadditionalanalysisandassessment 
.IlookforwardtocontinuingtoworkwithmembersofthisCommittee,aswellasotherintere 
stedparties,infurtheranalyzingtheKyotoAgreementandevaluatingtheneteffectsofredu 
cinggreenhousegasemissions.Itismyhopethateconomicanalysiswillcontinuetoplayakey 
roleindesigningpoliciesinthisarea.Iwelcomeyourquestions.=================== END ATTACHMENT 
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I am forwarding this as I promised. 1 think that it needs work and that 
you should give me til tomorrow moming to make it presentable before you 
spend time on it. 
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To: Randall W. Lutter 
cc: 
Subject: fact check 

Date: 02/23/1998 03:50 pm (Monday) 
From: Ray Squitieri 
To: randy 
Subject: fact check 

Janet Yellin testimony on climate change 
Notes on effect on average family 

Treasury 10/97 calculation (spreadsheet attached) found that $100/ton 
carbon tax implies 20.2% increase in direct energy expenditure at hhld 
level. Thus $14 to $23/ton carbon tax implies 3.8% increase before 
adjusting for price elasticity effect, or 3.4% increase after adjusting for 
price elasticity effect (which is about 12%). 

Approximate agreement with earlier Treasury calculation done 
differently: 
In 9/97 calculations. Treasury calculated the effect of $100/ton carbon at 
$514/hhld ($1992) for direct energy expenditures. Yellen testimony cites 
pennit price of $14 to $23/ton. So 18.5/100 x 514 = $95 per hhld. In 1993, 
the average hhld had $1282 in direct expenditures for energy (Stat 
Abstract table 920) not including gasoline, and bought about 1000 
gallons of gasoline at an average price of $1.16 per gallon. Total direct 
energy expenditures were thus $2442. Then 95/2442 = 3.9%. 
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