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Responses to Senator Chafee’s Questions

1. The President, Members of the Cabinet and Senior White House officials have meeting
with with a wide range of parties interested in the issue of global climate change. We have been 
consulting with representatives from business and labor, environmental groups, scientists, 
economists and others about the best, most cost-effective way to reduce greenhouse gas 
emissions. On October 6, the White House will hold a conference to discuss the scientific 
evidence, the economic impact and the international implications of global climate change.
These discussions are intended to inform the Administration’s decision-making process, which 
will culminate in a U.S. policy position for the international negotiations in Kyoto in December 
of this year.

With the lessons we have learned so fs/jme Administration has established a broad 
framework within which tins policy position Aidil^e dej^oped. For example, we support the use 
of flexible approaches, suc^^^jeint implementation andlhteijiational emissions trading. We 

support the requirement that non-Annex I countries, as they become wealthier, abide to binding 
emissions goals. And, for domestic implementation, we support the use of flexible, market based 
approaches.

^ /b 2. No one model, or even a small set of models, can give a definite estimate of the effects of 
V a policy on the economy 20 or 30 years into the future. There are a vast array of economic tools 

\ ^ that provide us with a basis for informed judgment about the likely effects of different climate 
0 impolicies. For example, we know that a market based approach to reducing carbon emissions will 

less costly than a command and control approach.

^ ~~ In developing a climate change policy, the Administration intends to bring to bear many
analytic tools and perspectives fmmd in the economics literature. Some of these may have 
strengths on issues where the models used in the lAT analysis were weak. I am confident that 
the analytic tools and perspectives available to the Administration can provide us with sufficient 
information to generate ranges of economic effects so that the Administration can make informed 

policy decisions.

3. At this time, the Administration has not settled on a particular set of policies. The 
Administration is considering an array of market based approaches to implement climate policy.

4. Tradeable emissions permits and energy taxes share several important characteristics. 
First, they both send a price signal to markets that would stimulate the development and adoption 
of energy efficient technologies. Second, they both provide flexibility to achieve emissions 
goals. In the case of tradeable permits, firms that find it very costly to reduce emissionsjnay 
purchase permits from firms that find it less costly. In the case of taxes, firms would reduce their 
energy use until it became more costly than the tax. These both achieve emissions reductions at 
substantially lower costs than through command and control approaches.



Tradeable emissions permits would provide greater certainty than energy taxes of 
attaining a specified emissions cap. By specifying a number pf permits and allowing firms to 
trade these permits, the country can ensure that it is meeting an agreed upon carbon emissions 
goal. A tax, on the other hand, would provide greater certainty than a cap-and-trade approach of 
limiting costs, since the increase in unit costs would be determined by the tax.

5. For international emissions trading, all countries participating in the trading scheme will 
need to have their emissions capped.

International emissions trading can significantly decrease the costs of meeting an 
emissions goal. It would provide greater opportunities to reduce emissions at low costs. If some 
of the emissions reductions necessary to achieve the U.S. goal can be undertaken in other 
countries at lower costs, then U.S. emissions control costs will fall. Various modeling efforts
have shown that the costs of achieving a variety of emissions goals could decrease by more than
half

f (
For joint implementation, alllcototpes may participate, regardless of when their 

emissions will be capped. Lower coj/abatement opportunities abroad again suggest substantial 
savings to the United States could rA^lt iff U.S. companies could receive credit for incremental 

abatement efforts in other counties.

6. Some innovation surely occurs in the absence of a price signal. Many studies suggest <ctrv^ <n, 
that energy use relative to GDP falls each year regardless of the price signal by 0.5 to 1.25 ^
percent. To the extent that energy use is associated with climate change effects, and this causes 
damages not reflected in market prices, this innovation is unlikely to be sufficient. Additional 
incentives to innovation, such as price signals, or support for R&D may be needed. ~

7. Some observers of the climate change issue have suggested that capping only developed 
countries’ emission will result in “leakage”; the escape of jobs, capital, and polluting activity to 
developing countries. However, the economic evidence does not support the argument that 
climate policy will adversely affect U.S. economic competitiveness.

First, non-tradeable sectors account for a substantial share of carbon emissions. 
Transportation and residential and commercial buildings account for approximately two-thirds of 
U.S. carbon emissions. For these sectors, the “competitiveness” argument does not appear 
applicable. Second, energy costs comprise only a small percentage of total manufacturing costs. 
According to the 1995 Annual Census of Manufactures, energy costs for manufacturing 
industries averaged just 2.2% of total costs. Given the small share of energy in total costs, 
differential shifts in existing energy prices are unlikely to have substantial effects on location 
decisions and trade flows. Third, our experience in this country vvdth environmental regulation 
has-been that it does not cause significant leakage. Firms that decide to relocate to other 
countries do so because of international differences in labor costs, capital costs, material costs, 
and exchange rate changes that all swamp the costs of complying with environmental 
regulations.”



To address the possibility of leakage occurring, we should do climate policy smart. If we 
do it dumb, it will cost our economy a lot. By doing it smart, through flexible, market-based 
approaches, we will make the costs of complying with an emissions goal much lower. In 
addition to using market-based approaches domestically, joint implementation and international 
emissions trading would also lower the costs of climate policy. These lower costs associated 
with a smart climate policy would decrease the economic rationale for industries to move to 
developing countries.

Responses to Senator Boxer’s Questions

1. Some observers of the climate change issue have suggested that capping only developed 
countries’ emissions will result in “leakage”; the escape of jobs, capital, and polluting activity to 
developing countries. However, the economic evidence does not support the argument that 
climate policy will adversely affect U.S. economic competitiveness.

First, non-tradeable sectors account for a substantial share of carbon emissions. 
Transportation and residential and commercial buildings account for approximately two-thirds of 
U.S. carbon emissions. For these sectors, the “competitiveness” argument does not appear 
applicable. Second, energy costs comprise only a small percentage of total manufacturing costs. 
According to the 1995 Annual Census of Manufacturers, energy costs for manufacturing 
industries averaged just 2.2% of total costs. Given the small share of energy in total costs, 
differential shifts in existing energy prices are unlikely to have substantial effects on location 
decisions and trade flows. Third, our experience in this country with environmental regulation 
has been that it does not cause significant leakage. Firms that decide to relocate to other 
countries do so because of international differences in labor costs, capital costs, material costs, 
and exchange rate changes that all swamp the costs of complying with environmental 
regulations.

To ensure that climate change policy does not damage U.S. competitiveness, we need a 
smart climate change policy. If we do it dumb, it could cost our economy a lot. By doing it 
smart, through flexible, market-based approaches, we will make the costs of complying with an 
emissions goal much lower. In addition to using market-based approaches domestically, joint 
implementation and international emissions trading would also lower the costs of climate policy. 
These lower costs associated with a smart climate policy would decrease the economic rationale 
for industries to move to developing countries.

2. The costs of reducing emissions in the U.S., and in Europe and Japan depend on how all 
of these countries implement their policies. If the U.S. employs a market based approach, the 
costs will not be that high relative to Europe and Japan. Regardless of the implementation 
approaches used in these countries, the costs of emissions reductions are not likely to affect U.S. 
competitiveness. As noted above, energy costs comprise a small share of total manufacturing 
costs (2.2%). Further, two-thirds of carbon emissions occur in non-tradeable sectors. The



evidence on energy price differentials across countries suggests that they are not sufficient to 
spur firm relocation to other countries.

3. The I AT report did not focus on the benefits of reducing greenhouse gas emissions.
Without a benefits assessment, the lAT could not provide estimates of the positive effects on 
human health and the environment. In addition, the lAT did not study the effects of the risks of 
climate change on economic activity. However, the report did assess the impacts of climate 
policy on the economy. The lAT analysis confirms other economic research (for example, the 
recent report by the World Resources Institute) that smart climate policy can actually lead to net 
benefits in the long term. For example, the lAT analysis found that auctioning off tradeable 
permits and using the proceeds of the auction to lower income and corporate taxes would help 
the economy grow faster in the future than vrithout climate policy.

SAT

4. The longer we wait to take any action can adversely affect the economic and ^

environmental outcomes of climate policy. However, we do know that more gradual efforts to 
reduce our carbon emissions can lower the economic costs relative to very aggressive reductions 
efforts while still achieving the same carbon dioxide concentration goal. For example, some 
international proposals to reduce carbon emissions would have Annex I countries cutting 
emissions to 20% below 1990 levels by 2005. Such a target would have very substantial 
economic costs because it does not provide enough time for the capital stock to turn over. It is 
very expensive to scrap the existing capital stock, while much of it is in the prime of its life, and 
replace it with carbon-free technology. Further, such a target would require the economy to 
employ existing low-carbon and carbon-free technologies while longer-term targets would 
provide more lead time to develop and implement superior technologies. Given that it is the 
stock of carbon dioxide, not the annual emissions of carbon dioxide, that drive global warming, 
there is an opportunity to be flexible in the timing of emissions reductions. Less aggressive paths 
that 1990 -20% emissions level by 2005 could achieve the same carbon dioxide concentration 
stabilization goal in the year 2100 by increasing carbon reductions in the future when they are 
less costly to the economy.

5. It is very difficult to assess the nature of the economy, and especially specific industries, 
20 or 30 years into the future. If the country embarked on a policy of reducing carbon emissions, 
obviously the firms and industries that can creatively and cost-effectively reduce their emissions 
will benefit relative to their competitors. To reduce carbon emissions, it is reasonable to envision 
that the products and services of industries that develop energy efficient technologies and 
industries that develop low-carbon based energy (such as renewable energy sources including 
wind, solar, and biomass) would be in greater demand.



Responses to Senator Lieberman’s Questions

1. The Administration’s analysis on the issue of climate policy has not occurred in a
vacuum. In fact, climate change has been one of the more active areas of research in economics 
this decade. The economic literature on climate change, complemented by the lAT report, has 
already done quite a lot to inform the policy development process. Based on the economic 
research, we have identified some of the important characteristics of the climate policy we will 
develop: joint implementation, international emissions trading, developing country participation, 
emissions budgets, and market-based, flexible domestic implementation. My interpretation of 
the role of economics differs - I believe economics has informed the process, and I am confident 
that it will continue to play an important role in our country’s deliberations over a climate policy 

position.

2. No one model, or even a small set of models, can give a definite estimate of the effects of 
a policy on the economy 20 or 30 years into the future. However, a vast array of economic tools 
exists to provide us with a basis for informed judgment about the likely effects of different 
climate policies. For example, we know that a market based approach to reducing carbon 
emissions will be less costly than a command and control approach. The Administration intends 
to bring to bear on the climate issue many analytic tools and perspectives. Some of these may 
have strengths on issues where the models used in the lAT analysis were weak. I am confident 
that the analytic tools and perspectives available to the Administration can provide us with 
sufficient information to generate ranges of economic effects so that the Administration can 
make informed policy decisions.



Responses to Senator Chafee’s Questions

vA'i

A(orf
la,V<^U4|p

1. The President and his Administration are in the process of discussing the issue of climate
change Avith all interested parties, including representatives from business and labor, 
environmental groups, economists and others. This process will culminate with a White House 
Conference on climate change i®October^ ’ kctt ?

The Administration has established a fr^ework. For example, we support the use of flexible 
approache^ucLas^Sifim^m^tationOT^intemational emissions trading. WejuppprLthfiL 
requifementThat nornAnnexTc^mries, as they become wealthier, abide Urbmdmg emissions 
go^ And, for domestic implementation, we support the use of flexible, market based 

approaches.

2. No one model, or even a small set of models, can give a definite estimate of the effects of a 
policy on the economy 20 or 30 years into the future. There are a vast array of economic tools 
that provide us with a basis for informed judgment about the likely effects of different climate 
policies. For example, we know that a market based approach to reducing carbon emissions will 
be less costly than a command and control approach. The Administration fatends to bri^ to 
bear on the climate issue many analytic tools and perspectives. Some of these may have 
strengths on issues where the models used in the lAT analysis were weak. I am confident that 
the analytic tools and perspectives available to the Administration can provide us with sufficient 
information to generate ranges of economic effects so that the Administration can make 
informed policy decisions.

1^

3. At this time, the Administration has not settled on a particular set of policies. The 
Administration is considering an array of market based approaches to implement climate policy.

4. Tradeable emissions permits and energy taxes share several important characteristics. First, 
they both send a price signal to markets that would stimulate the development and adoption of 

pffiriftnt terhnnlngief^ Second, they both provide flexibility to achieve emissions goals. 
In the case of tradeable permits, firms that find it very costly to reduce emissions i^^’purchase 

permits from firms that find it less costly. In the case of taxes, firms would reduce their energy 
use until it became more costly than the tax. These both achieve emissions reductions at 
substantially lower costs than through command and control approaches.

Tradeable emissions permits would provide greater certainty than energy taxes of attaining a 
specified emissions cap. By specifying a number of permits and allowing firms to trade these 
permits, the country can ensure that it is meeting an agreed upon carbon emissions goal. A tax, 
on the other hand, would provide greater certainty than a cap-and-trade approach of limiting 
costs, since the increase immit costs would be determined by the tax.

fl.c'NVyA.S cdCn. of-

(X

Ovi

(1



(or a

The existence of modeling difficulties does not mean that we can abandon rigorous 

economic analysis. Rather, we must employ a broad set of economic tools to analyze the policy 

options. The tools employed jit^lji^a^ include results from models of the energy sector and 

economy over the next 25 years, including but not limited to the models that were used by the 

Interagency Analytical Team (lAT) earlier in this year. The survey also includes models that are 

designed to operate on the longer time frame that is relevant for thinking about climatological 
effects. 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 allows an intelligent evaluation of the policy alternatives.
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5. For international emissions trading, all countries participating in the trading scheme will need 
to have their emissions capped.

International emissions trading can significantly decrease the costs of meeting an emissions goal. V 

It would provide greater opportunities to reduce emissions at low costs. If some of the emissions 
reductions necessary to achieve the U.S. goal can be undertaken in other wuntries at lower costs, f 
then U.S. emissions control costs will fall. In both the lAT analysis an(|^er modeling efforts, 
the costs of achieving a variety of emissions goals could decrease by more than half

For joint implementation, all countries may participate, regardless of when their emissions will 
be capped. Lower cost abatement opportunities abroad again suggest substantial savings to the 
U.S. could result if U.S. companies could receive credit for incremental abatement efforts in 
other counties.

6. Some iimovation surely occurs in the absence of a price signal. Many studies suggest that
energy use relative to GDP falls each year regardless of the price signal by 0.5 to 1.25 percent.' 'I 

To the extent that energy use is associated with climate change effects, and this causes damages ^ 
not reflected in market prices, this innovation is unlikely to be sufiflcient. Additional incentives ^rdyfo>n 
to innovation, such as price signals, or support for R&D may be needed. ^

7. Some observers of the climate change issue have suggested that capping only developed 
countries’ emissions will result in “leakage”: the escape of jobs, capitd, and polluting activity to 
developing countries. Any time countries negotiate international treaties that would apply 
different rules to different countries, there is a concern about some countries gaining a 
competitive advantage. Howeverj^j^conomic evidence does not support the argument that 
climate policy will adversely affect^.S. economic competitiveness. First, non-tradeable sectors 

account for a substantial share of carbon emissions. Transportation and residentid_and 
commercial buildings account for approximately two-thirds of U.S. carbon emissions. For these 
sectors, the “competitiveness” argument does not appear applicable. Second, energy costs 
comprise only a small percentage of total manufacturing costs. According to the 1995 Annual 
Census of Manufactures, energy costs for manufacturing industries averaged just 2.2% of total 
costs. Given the small share of energy in total costs, differential shifts in existing energy prices 
are unlikely to have substantial effects on location decisions and trade flows. Third, our 
experience in this country with environmental regulation has been that it does not cause 
significant leakage. Firms that decide to relocate to other countries do so because of 
international differences in labor costs, capital costs, material costs, and exchange rate changes 
that all swamp the costs of complying with environmental regulations.

To address the possibility of leakage occurring, we should do climate policy smart. If we do it 
dumb,‘it will cost our economy a lot. By doing it smart, through flexible, market-based 
approaches, we will make the costs of complying with an emissions goal much lower. In 
addition to using market-based approaches domestically, joint implementation and international 
emissions trading would also lower the costs of climate policy. These lower costs associated 
with a smart climate policy would decrease the economic rationale for industries to move to 
developing countries.
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What if there is no international trading?

It is important to keep in mind that the permit price estimates cited earlier assume perfect 
global trading. Under this assumption, emission reductions occur where it is cheapest to do so 

regardless of geographic location. What if there is no opportunity to buy emission reductions 

from lower-cost countries? The following table shows permit prices in 2010 when Annex I 

emissions are constrained to 1990 levels under alternative assumptions about where flexibility. If 

the U.S. must attain its target entirely by domestic emission cuts, because developing countries do 

not participate and there is not trading even among Annex I countries, then the cost rises steeply. 
These conditions triple the price of the “1990 by 2010" target, in terms of thc Tnarginal cost of 

abatement, from $67/ton to $204.

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

Where Flexibility Global Trading Armex I Only Trading Domestic Only Trading

Permit Price in 2010 

($/ton)
67 132 204

It is important also to note that the gains from international trading are highly uncertain.
In the case where developing countries do not participate, the extent to which Russia and Eastern 

Europe are a source of low-cost emission reductions depends heavily on the extent to which they 

fail in the future to recover from their recent contractions in output. Discussion usually 

presupposes that the United States will be a net buyer of permits, and several models confirm this. 
(The SGM shows “1990 by 2010" leading to $8 V2 billion in U.S. permit purchases in 2010, rising 

to $54 billion in 2050. This is why Annex I trading reduces the permit price in the table.) The 

U.S., however, is the next lowest-cost major emitter among Annex I countries, after the former 
Communist bloc. (Europe and Japan already conserve on energy, largely via already-high energy 

taxes on petroleum products, so they have less scope for further reductions.) If Russia and 

Eastern Europe begin to grow strongly, the U..S. could become a net seller of permits before 

long. If so, international trading will result in a higher price, not a lower price. McKibbin and 

Wilcoxen ( ) have built the G-cubed model to explore the international dimensions of climate 

change policy. They find that the U.S. turns into a net seller of permits by 2020 (to the tune of 

$38 billion, as opposed to purchases of $2-3 billion in 2010). If this result is right, then the high 

prediction for the carbon price is the right one, regardless whether there is trading among Annex I 

countries or not (though trade in permits is still beneficial).

******



Comments on Schaefer Qi&As

1. Insert period after “meetings”.

3. Change “accumulate” to “account for”.

7. Rewrite second sentence to read: “However, the lAT process was unsuccessful in providing a 
definitive answer on the economic effects to support the Administration’s overall decision­
making process.” The range of results, as specified in the draft, are less of a concern (especially 
since the range is in part a function of the different trading, AEEI, and revenue recycling 
assumptions). Of more importance are the flaws raised by the peer reviewers.

8. Rewrite second sentence to read: “As the work done by the lAT proceeded, the concerns raised 
by the peer reviewers called into question the benefits of continued lAT work on these economic 
models, given the many other competing claims on agency resources.”

8. Delete fi-om the last sentence: “given the many other competing claims on agency resources.”

9. Change “models” after “situations” to “modeled”.

9. The range of the lAT results are incorrect. If the context is all permit prices for all runs 
reported, the highest permit price is $207 in the year 2020 with Markal Macro under the 1990 - 
10% case. If the context is the highest 1990 permit price, then the highest permit price is $200 
with DRI under the 1990 -10% case. The $145 value only applies to the 1990 in 2010 case.

9. The third sentence should be rewritten to read: “The lAT found that the estimates of the costs 
to the U.S. economy of a carbon emissions reduction policy depended on several factors, 
including targets and timetables, the use of market based incentives, technology assumptions, 
implementation of international emissions permit trading, and revenue recycling.”

9. Delete from the last sentence: “and indeed could produce net benefits in the long run.”

10. Delete “wide” in first sentence.

11. Rewrite first sentence to read: “The lAT’s analysis focused on a standard emissions target 
widely used in the academic literature for comparing model results.”

12. Replace “or” with “and” in first sentence.

14. Delete from the last sentence: “to changed price levels.”

15. Rewrite answer based on revised answer 9 (permit price range, inserting factors affecting 
costs).

18. Make “ft” possessive in last sentence.



18. Switch “fully” and “implement” in last sentence.

25. Do we want to state that a “full assessment of the costs and benefits of aetion would be taken 
prior to committing the United States to any new legal obligation” at the end of the first 
paragraph?

28. Should our discussion of international emissions trading be couched in more uncertainty, 
given that under some targets and timetables, we are actually a net seller of permits? Further, 
any J1 might affect the conclusion drawn at the end of this answer.
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Economic models cannot give defciitivc answers on the econoinic impacts of climate policy, 
only raoRes of possible outcomes. Tlie lAT effort provided miieb uspftil information, and 
reinforced how oil economic modeling results - both inside and outside the government - depend 
oriticfdly on underlying assumptions about how llw ewonumy works and how policies are 
implemented.

The Administration continues t.n haliiwe tfant climate policies can be craaed which will proaervo 
the environment, meet our mlcmBlionaJ responsibilities, meet our responsibilities to our children 
and grow the oconoruy ut ihe same time. AS part Of the ongoing Administration decision 
process, we are drawing on a number of different economic. oiKineering and other analyses to 
gauge the likely effects of policies to reduce greenhouse gas emissions.

Question 8

Substitute for second sentence;

The dependence of economic outcomes on modeling assumptions called into question the 
beneiQts ot continued I AT work on economic models, given the many other competing claims on 
agency resources.
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Executive Summary ^ v ^

Using a group of economic models with different stren^:^ ahd wealme^ the Administration’s
Interagency Analytic Team has analyzed the economic effects of policies to limit emissions that 
lead to changes in global climate. ■ ' y:Ah.

V • : *•

The starting point for this analysis was a scenario in t^ch'c^bon emissions in the year 2010 
were reduced to their 1990 levels. This starting pomt wds:»iMte'd becau^ it was presented in 

previous Administration analyses of the issue and because it has been the subject of numerous 
analyses by academic researchers. Cross-border trading of emissions rights (or permits) was then 
allowed to reduce transitional economic losses created by such a policy. This is particularly true 
in the short term. A dramatic acceleration of technological progress also has made the potential 
to reduce further economic losses, if it can be achlev^, but over a longer time period. The 
economic losses are also reduced by policies th^ use any resulting revenues for the Federal 
budget deficit reduction of other policies, which favor investment and long-term growth.

The starting point scenario would raise the implicit price of carbon in the economy by about 
$ 100 per ton of carbon. (Actual household burdens would be somewhat offset by conservation 
and presumed subsequent efficiency improvements.) These higher energy costs would produce 
GDP losses, at peak, between CL2 percent and 1.0 percent of GDP. The economy would 
thereafter bounce back, or in the worst case stabilize, so that it would soon reach its pre-policy 
growth path. Thus, the losses of economic output resulting from such a policy are real, but 
relatively small and transient. These losses are disproportionately greater for stricter targets and 
disproportionately smaller for more lenient ones. However, if international permit trading were 
established it would moderate the losses to GDP. The maximum effect on GDP under 
international permit trading is about half of that under no trading.

While the economy-wide losses are small, some sectors bear-large burdens, particularly energy 
producers. Energy-intensive industries also face greater losses. But there is no evidence of a 
wholesale "capital flight" from the United States resulting from an emissions reduction policy. 
Moreover, some industries expand as the economy undergoes the adjustment to a world with 

fewer carbon emissions.
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Introduction

In June 1996, the Department of Energy (DOE) and the Environmental Protection Agency (EPA) 
sponsored a joint workshop where more than 50 experts from inside and outside the government 
made presentations on technical issues associated with our emissions trends and capability to 
reduce emissions trends in the next century. As a part of that workshop, the Interagency 
Analytical Team (lAT) released what were then preliminary results on the economic effects of 
emissions reduction proposals.

Since that June 1996 workshop, the lAT has reviewed its work, selected new modeling 
instruments, improved its approach to old ones, and developed a new set of modeling runs that 
lead to a better understanding of the economic dimensions of the climate change policy problem. 
This paper describes those efforts. It first summarizes the lAT model selection process. Second, 
it discusses the (pre-policy) base case used to measure the effects of various policy options.
Third, it discusses the lAT’s core emissions reduction scenario. Finally, the bulk of this paper
discusses the results of the lAT’s analysis. ,

■ _•

The modeling work performed for this analysis was done by economists at DOE and EPA. The 
I AT also included members from the Departments of Commerce, Treasury, Labor, and State, as 
well as members of the White House staff. The majority of the I AT members are still primarily 
from DOE and EPA —the agencies that have the primary responsibility for the Administration’s 
energy and environmental policies. r

Model Selection /

“The first task that the I AT confronted was to review the analytic “toolbox” to assure that it had 
all the tools necessary to specify the economic effects of a broad range of climate change 
proposals. At the time, the LAT relied primarily on the Data Resources, Inc. (DRI) macro model 
to measure economic effects. After this reevaluation of our modeling needs, it was apparent that 
the complexity of the analysis would require a broader range of analytical tools.

At a public meeting last November, the I AT announced the selection of three models for its 
analysis. It decided to continue to use the DRI model, but also included two additional models: 
the Second Generation Model (SGM) and the Markal-Macro model. Each of these three models 
met the criteria of being available in the public sphere; being well documented; having a track 
record of analysis in the climate change area; being widely understood within the energy- 
environment community; and bringing a Unique capability to the lAT’s work. Used separately, 
but in coneertr^th each other, they provide the broad analytical capability needed to examine the 
many complex economic effects of potential global climate change policies.

The DRI model is a large disequilibrium model of the domestic economy that is particularly welL 
suited to identify transition issues based on short-run behavior embedded into a long-run model. 
The DRI macroeconomic model is linked to energy, regional, and industry sub-models so that 
macroeconomic effects of policies are translated into the effects on specific industries and 
regions of the country^ The link to energy sub-models provides specific detailed information
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about the interaction of the energy sector with the rest of the economy.' The DRI model also 
includes the interaction of the financial markets with markets for goods and services and enables 
the analysis of the interaction of fiscal and monetary policy with the rest of the economy.

The SGM model is a computable general equilibrium good at identifying an economy’s long­
term trends in response to climate policies. As such, it is particularly good at describing the 
economy’s long-term path while not as good at describing short-term transition issues. In this 
sense, its strengths and weaknesses are counterpoised to those of DRI. International in scope, 
SGM also provides detail for 12 global regions that allows the I AT to examine the effects of 
permit trading and joint implementation. SGM assesses the impacts of greenhouse gas emissions 
policies on economic growth, consumption, and energy. ^

The DRI model and SGM can be thought of as lying at opposite ends of an axis that measures 
time horizons. A second dimension of the climate change problem concerns the role of 
technology. Both DRI and SGM allow technological progress to move forward in response to 
the parameters of their models. But given the unpredictable character of innovation, the lAT 
concluded that a second approach would be helpful. The Markal-Macro model consists of an 
integrated energy supply and demand modeling systeih (Markal) arid a macroeconomic model 
(Macro) useful for translating technological assumptions into economic outcomes.

"'Ws?-
^ • •• •The Markal-Macro model is particularly useful in answering the question, “How do we get there 

from here?’’ Markal-Macro identifies optimal, under perfect foreaght, for achieving and 
quantified goal. Markal-Macro allows the user to control technology innovation and diffusion 
and its cost to the user in order to determine the levels of energy efficiencies that might be 
expected from a long-term policy announcenient. This model also allows us to understand the 
implications of technology and its interaction with die economy, and helps us determine whether 
expected energy efficient technologies hold the key to continued economic growth.

The DRI model and the SGM model in some sense provide notional brackets for estimates of the 
economic effects of carbon-limiting policies. The DRI model is focused on short-term 
transitions and measures the economy in quarters. In some sectors, the DRI model has forward- 
looking behavior, but it is structured to examine the effects of short-term changes in the 
economy, and is often held to overstate the transitions created by broad, secular changes in the 
economy (and, as will be discussed below, might overstates subsequent economic improvements 
as well). The SGM model focuses on long-term transitions and measures the economy in five- 
year intervals. Thus^J^sks racing past short-term transition issues, while identifying the 
economy’s ultimate destination.

' The majority of the DRI results reported by the lAT use DRl's own Energy sub-model. In a limited 
number of cases, DOE's National Energy Modeling System (NEMS) has been also used been used in conjunction 
with the DRI model to analvze various sensitivities.
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The Base Case

The domestic energy and emissions baseline forecasts were taken from the Energy Information 
Administration’s 1997 Annual Energy Outlook (AE097). The DRI baseline is DRI’s own 
October 1996 long-term forecast, adjusted in part for the Climate Change Action Plan (CCAP). 
It is very similar to the AE097 forecast, but not specifically calibrated to it. The international 
baseline forecast was taken from the International Energy Agency’s World Energy Outlook, 
except for the baseline forecast of the Former Soviet Union (FSU), which came from World 
Bank projections. The lAT then imposed, as best possible, consistency across the models with 
regard to projections of baseline GDP, total energy consumption, and carbon emissions. Once 
these were calibrated into the 3 models, the models solved for energy prices by fuel type. Thus, 
the baselines of the three models are consistent, but not identical.

Tables 1 and 2 summarize the lAT baseline. In the baseline,TJ.S. economic growih is projected 
to slow over the next several decades, as the retirement of‘Tiaby boom” workers slows labor 
force growth and reduces the economy’s potential growth rate. Energy demand therefore grows 
somewhat more slowly than it now does. Energy intensity, measured as energy use per dollar of 
GDP (the E/GDP ratio), is a key ingredient in the /lE097 forecast, b^ measures the 

grovvdng efficiency with which the economy u^sjenergy, In the 1970s and 1980s, the E/GDP 
rate of decline averaged almost 2 percent annually-1|5 percent due to price effects and 0.5 
percent due to non-price effects. Moderate price increases anid the growth of more energy- 
intensive industries in the late 1980s led to a stabilization of energy intensity. The baseline 
projection used for this study incorporates a 1.0 percent annual reduction in energy consumption 
per unit of real output, which is taken from the EIA’s Annual Energy Outlook. With these 
improvements included, energy demand groiw at an annual rate of about 0.8 percent over the 
period from 1995 to 2020,,lading.off at the end of the period as does economic growth.

Carbon emissions in the baseline are projected to increase by about 1.2 percent a year through 
2010, and by 0.6 percent annually from 2010 to 2020, reaching 1805 million metric tons in 2020. 
In 1990, the year most frequently used in the international negotiating process as the reference 
level of carbon, carbon emissions were 1,340 million metric tons, 22 percent below EIA’s 
projection for 2010 and 36 percent below DRI’s projection for 2020.
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Table 1: lAT Domestic Baseline

1990 1995 2000

Year
2005 2010 2015

Average Annual Growth Rate (percent)' 
2020 90-95 95-00 00-05 05-10 10-15 15-20

Population

DRI-DRI Energy 250 263 276 287 299 311 323 1.0 0.9 0.8 0.8 0.8 0.7

AE097 (NEMS)' 250 264 276 287 299 311 n/a 1.0 0.9 0.8 0.8 0.8 n/a

SGM 250 263 276 287 299 311 323 1.0 0.9 0.8 0.8 0.8 0.7

Markal-Macro

GDP (Billion 1992$)

250 263 276 287 299 311 323 1.0 1.0 0.8 0.8' 0.8 0.8

DRI-DRI Energy $6,139 $6,743 $7,515 $8,320 $9,163 $9,996 $10,670 1.9 27 XI' 1.9 1.8 1.3

$6,139 $6,739 $7,544 $8J90 $9,185 $9,880 . :n/i
$6,139 $6,739 $7,544 $8,390 $9,185 $9,880 $10^91
$6,139 $6,739 $7,549 $8,384 $9,198 $9,880; $10,498
$6,142 $6,721 $7,470 $8,343 $9,225 $9,929. $10,581

101.0 105.3
103.4 107.9
102.0 107.0
103.7 107.8

95.9
97.9
96.0
98.0

AE097 (NEMS)
SGM
Markal-Macro 
0MB'

Total Energ}’ Consumption (Quads) ^
DRI-DRI Energy 82.6 88.9
AE097 (NEMS) 83.7 90.0
SGM 81.2 90.6
Markal-Macro 83.7 90.9
Energy Intensity (TBtu/$92GDP)
DRl-DRJ Energy 13.5 13.2 12.8
AE097(NEMS) 13.6 13.4 13.0
SGM 13.2 13.5 12.8
Markal-Macro 13.6 13.5 13.0
Minemouth Coal Price ($95/ton)
DRI-DRI Energy $23.92 $18.45 $15.28
AE097(NEMS) $19.88 $18.83 $1838
SGM $19.88 $19.45 ^L«:48

Markal-Macro $19.88 $18.83 $1737
World Oil Price P^arrel)
DRI-DRI Energy S ■ $25.23 $17.14 $16:18
AE097(NEMS) ; ^ .$24.87 $1736 $18.20
SGM ; , 524.87 $17.26 $1830
Markal-Macro $24.87 $17.26 $18.59
Natural Gas Price (wellhead $95/Mel)
DRI-DRI Energy $1.81 $1.46

AE097(NEMS) $1.97 $1.61
SGM $1.97 $1.99
Markal-Macro $1.71 $1.55
Gasoline Prices ($95/Gal) ’
DRI-DRI Energy $140 SI.21
AE097(NEMS) $134 $1.15
SGM n/a n/a
Markal-Macro $1.34 SlTtf—
Carbon Emissions (MMTC) - Total 
DRI-DRI Energy 1338 1413
AE097(NEMS) 1339 1424
SGM 1350 1480
Markal-Macro 1338 1459

1.9'^.,23,:^^,XI. 1.8

33-: A.X1„ :n.8
^'23'--':3.i:

1.5
1.5
1.4

107:4;. 108.9 

110.341
1107 115.3

12.1
123

U3;?Sto,=^:,^ 10.2 

12^^ ii.7^^ni.2S4,:;TW

-0.4 ^:6 -1.0
o.4;f'-i.o -1.0

■■■■

..ft-
$14.41 $13.76 $13.16 $12.70
$17.47 5^672 $15.46 n/a
$17.30 ,$1647 $15.73:f'$14.96
$16.39 "$15.90. ^$1639’* $16.14

-1.0 
-1.0

;&-03 -0.8 -1.0 -1.1

$1.87 $2.15
$1.82 $1.94
$2.07 $2.10
$2.22 $2.28

$1.20 -$+.26 
$1.19 $1.21

n/a n/a
-$1.34 $1.39

1516 1612
1543 1639
1550 1637
1574 1674

$22.86 $23.95
$20.41 $20.98 n/a
$20.41 $20.98 $21.57
$20.29 $21.05 $22.20

$2.42 $2.54 $2.65
$2.01 $2.13 n/a
$2.16 $2.11 $1.97
$2.46 $2.77 $2.97

$1.31 $1.37 $1.40
$1.22 $1.17 n/a

n/a n/a n/a
$1.40 $1.41 $1.44

1693 1767 1805
1722 1799 n/a
1729 1808 1871
1741 1806 1914

-5.1
-1.1
-0.4
-l.I

-7.4
-7.0
-7.0
-7.0

■Al

-4.0
0.2

-1.9

-2.9
-3.1
n/a

-3.0

II
1.2
1.9
1.7

-3.7 -1.2 
-0.5 -1.0 
-1.0 -1.3 
-1.6. -1.2

-1.1
1.1
II
1.5

5.1
2.5 
0.9
7.4

-0.1
0.8
n/a
3.1

1.4
1.6 
0.9
1.5

3.2 
1.6 
1.6
1.2

2.8
1.3
0.2
0.5

1.0
0.3
n/a
0.7

1.2
1.2
1.1
1.2

-0.9
-0.6
-1.0
-0.6

2.3 
0.7 
0.7 
0.5

2.4 
0.7 
0.6 
1.6

0.8
0.1
n/a
0.1

1.0
1.0
l.I
0.8

n/a

17

2.1 2.2 xo
' i ■

■ ■
1.3

■ l-S 1.5 1.0 0:8-^ • 0.4 0.3
1.7 I.l 0.9 0.5 n/a

1.2 I.O 0.6 0.5
IJ 1.1 0.8 0.5 0.8

_i I .1 1 .1 n
-0.9
-0.9
-0.9

-0.9
-1.8
-0.9
0.6

1.5
0.6
0.6
0.7

1.0
1.2

-0.5
2.4

0.8
-0.7
n/a
0.1

0.9
0.9
0.9
0.7

n/a
-0.9
-0.4

-0.7
n/a

-1.0
-0.3

0.9
n/a
0.6
1.1

0.9
n/a

-1.4
1.4

0.4
n/a
n/a
0.4

0.4
n/a
0.7
12

I Growth rates are calculated from non-rounded levels 2 AE097 projections extend only to 2015. 3 OITice of Management and Budget fiscal 
sear 1998 assumptions. 4 SGM projections do not include geothermal, wind, biomass waste, and other municipal waste 5 The SGM model 
does not include gasoline.
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Table 2: lAT International Baseline 
Average Annual Growth Rates (percent)

Australia
Canada
China

Former Soviet Union
Eastern Europe
India
Japan
Korea
Mexico

Western Europe 
United States 
Rest-Of-World

Real Economic Growth 
(GDP)

Energy Growth 
(Quads)

Emissions Growth 
(MMTC)

1990-00 2000-10 2010-20
2.8
2.6
8.4
-3.5
-4.5
4.1
2.1
5.0
4.0 
2.3
2.1 
3.6

2.8
2.5
7.5
4.6
4.2
4.5
1.7 
5.9 
4.0
2.5
2.2 
3.4

2.6
1.2
5.8
4.2
4.3
3.9 
0.9
4.4 
3.2
2.4
1.4 
3.0

1990-00 2000-10 2010-20 1990-00 2000-10 2010-20
2.1 1.5 0.9 2.0 1.5 0.9
1.7 1.0 0.4 .. 2.2 1.4 0.7

3.9 2.8 2.1 3.8 2.8 2.2
-3.5 1.8 1.2 -4.0 1.8 1.2
-3.0 IJ 1.2 • -33 ■ 1.3 1.2
3.9 13 3.1 ‘■4.1 ■ 2.1 3.3
2.2 0.9

l; .

0 1 2.1 0.9 0.1
4.0 ■ 3;i 2.4 2.6 ■ 3.3 2.9

4.2 23 ■:.j 2.3 4.2 2.9 2.4
1.5 1.4 0.6 1.2 1.4 0.6
1.7

• • .;
0.6 1.4 1.1 0.8

3.0 20 ■ 2.0 - 3.0 2.2 2.2

The Analytical “Starting Point’

The lAT began its analysis of emissions reductions policies by examining one core emissions 
reduction scenario. Then we explored the economic effect of changes to this scenario. The 
central policy modeled - the “starting point” scenario - is aimed at reducing carbon and other 
greenhouse gas emissions by stabilizing them at 1990 levels. The “starting point” scenario 
pursues those reductions by issuing tradable emission permits at the earliest point of energy 
production or when imported into the United SMes. The policy is announced in 2000 and its 
restrictions are phased-in over a ten year period, so that the policy takes full effect in 2010. The 
permits are initially auctioned so that all revenues generated through permits would be recycled 
through the economy through deficit reduction. The initial discussion of the “starting point” 
scenario assumes no international cooperation. An option incorporating international trading is 
discussed once the dynamics of the no trading “starting point” scenario have been established.

Estimates of reductions of nonrcarbon emissions, such as methane and forest carbon sinks, are 
obtained from engineering estimates outside the models. Early in the process, the lAT estimated 
a strike-price for these sources of $70 per ton (which turned out to be lo^. Appendix Table A 
shows baselines for, and the quantities of emissions obtained from, these non-carbon sources at 
this price. These carbon tons were subtracted from the emissions targets being modeled. But the 
cost of obtaining them was not factored back into the models-and. is therefore missing. While 
the engineering estimates are uncertain, the cost of abating non-carbon sources could increase the 
estimates of economic effects by as much as 14 percent.

The "starting point"scenario was employed as an analytical starting point for this analysis 
primarily because it has already been the subject of much attention within the analytical 
literature. Most analysts of climate change policies have used an emissions freeze in the year
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2010 at 1990 levels as their framework. The I AT, therefore, used this scenario in order to 
facilitate comparisons of its work to that of other researchers.

Industry and regional effects, as presented here, show only the effects of the climate change 
policy on the industry’s output (shipments plus inventory change). We considered this our first 
step in understanding the likely sectoral consequences of emissions reductions.

The “starting point” scenario incorporates a slight improvement in energy intensity (E/GDP) over 
the EIA/AEO baseline, which declines by 1.0 percent per yew. This improy^ent could come 
about because the climate change policy undertaken generates foresee^le merges in the future, 
price of energy, or because of the implementation of the Climate Change A^ph Plan (CCAP), or 

other policies. The prospective “announcement effect,’’ therefore, is what allows the model to 
distinguish between a change in future policy regarding* carbon fissions and ari exogenous 
shock, such as the two oil price increases in the 1970s. TMs le^s to somewhat f^er rate of 

diffusion of energy efficient technologies and a higher rate of imovation through R&D in 
anticipation of future higher energy prices. The I AT assumes:^ improvement in energy- 
intensity of 0.25 percent so that the total annual change in the ratio of energy to GDP is 1.25 
percent per year. A faster technology alternative is also investigate. (More detail on energy- 
efficient technology improvement is provided later in thispaper.) ‘ “

Unless otherwise stated, the tables and figures thatfplldw were derived using the 
DRI model and using the ^'starting poinf scenario; which does not incorporate 
international emissions trading. These estimates, therefore, will be at the high end 
of the likely range, due to both model structure and the absence of trading.

“Starting Point” Results

Estimates ofpermit prices are around SI 00 per ton of carbon in 2010 and rising slightly 
thereafter, and are consistent across models. While the three models used for this analysis vary 
in structure and often in terms of macroeconomic outcomes, they generate fairly consistent 
results as to the implicit price of carbon in the economy. Table 3 presents the results obtained 
by the three models for the value of a permit to emit a ton of carbon. Figure 1 shows the path for 
the value of carbon in these models. All of these estimates pertain tolhF“starting point” option 
in which emissions are frozen at their 1990 level in 2010 and thereafter.
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Table 3: The Implicit Price of Carbon (1995$) in 2010 and 2020 
1990 Level Case, No International Trading

2010 2020

DRJ-DRI Energy 95 125

SGM 81 106

Markal-Macro 145
NEMS n/a A. n/a

percent annual decrease in E/GDP. SGM permit prices are calculated using the rate of change in carbon to GDP (aODP). which incorporate ^ 
emission rates by the different fuel types. NEMS estimates are forthcoming. . _ ^

if.v' • ' ' ^ ,

Figure 1: Price Path of the Implicit Price of Carbon (1995$) ^
1990 Level Case, No International Trading

250 .

225

200

175 1
s !
^ 150 i

o 125

0*

PWI»1(«l-M»cro (1990 L«vd Casa)-SGM (1990 Levol Case)DRM1990 Level Case)

Note: Emissions stabilized at I990 levels in 2010 with a 10 year phasc-in. Revenues used for Federal deficit reduction and assuming a 1.25 
percent annual decrease in E/GDP. SGM permit prices arc calculated using the rate of change in C/GDP. SGM and Markal-Macro models use 
data and generate results in five year intervals.

The DRI model concludes tha^an implicit price of $95 (1995$) per ton of carbon in 2010 would 
result in stabilization. The Markal-Macro model estimated $145 (1995$) while the SGM model 
predicted about $81 (1995$), in 2010.- A permit price of $100 per ton is the equivalent of a price 
increase of 26 cents per gallon of refined petroleum product, $1.49 per thousand cubic-feet of 
natural gas, $52.52 per ton of coal, and 2 cents per kilowatt hour of electricity produced.

- The higher permit price from the Markal-Macro model reflects, in part, differences in model structure, 
but results mostly from differences in the calibrations of baseline emissions.

8
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The models also agree that this implicit price of carbon grows somewhat over time. This reflects 
the fact that the 1990 emission ceiling becomes a progressively more binding constraint over 
time, given projected growth in base case emissions. By the year 2020, the implicit price of 
carbon rises to $ 125, $ 106 and $ 130 per ton (1995$) in the DRI, SGM, and Markal-Macro 

models, respectively.

Emissions reductions lead to small reductions in short-term economic ^owth (GDP): but growth 
later appears to recover. The burden of reducing carbon and other greenhpuse ^ emissions 
leads to short-term reductions in economic growth as measured by GDP. These reductions, 
however, are not large and, in many instances, are recover^ mJater yej^^.-r;;^.

Results from the DRI model are presented in Figure 2. rie results indicate th^^iere is an mitial 
GDP loss as the emission-limiting policy begins to be ph^d in., TTiese losses ciimul^e to a 

peak loss of about one percent of total economic output in the year 2005 - that is, the ecbnomy’s 
growth slows until the size of the economy is, at worst, about one percent smaller in that year 
when compared to the base case. After 2005, the econoniy achj^y faster than it would 

have absent climate change policy and starts to make up the lost ground.* .By the year 2013, the 
economy is back to the point at which it would have been had no policy been enacted. In 
subsequent years, the economy improves slightly compar^ to the “no jxilicy” base case-this 

differential reaches 0.3 percent by 2020, the last year of the model run.

Figure 2: DRI-DRI Energy 1990 Level Case,
No International Trading—Gross Domestic Product

0 40S-------------------

s -

-0.40%

-1.00% ,

Note; Emissions stabilized at 1990 levels in 2010 \^ith a 10 year phase-in. Revenues used for Federal deficit reduction and assuming a 1.25 
percent annual decrease in E/GDP
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This improvement occurs in the DRI model because the emissions reduction policies modeled 
have some effects that favor savings and investment at the expense of consumption. If the 
Federal government auctions off emissions permits, it acquires the wherewithal to reduce the 
deficit (or retire debt) and, in effect, increase the nation’s savings. This allows the cost of capital 
to fall and favors investment. The marginal profitability of investment also rises under these 
policies because new investment allows firms to neutralize higher energy costs. In effect, capital 
is a long-term substitute for energy and is favored after a transition period. Thus, the cost of 
investment falls and the incentive to invest is strengthened. This faster rate of investment 
(discussed in greater detail below) gives the economy a newer and largCT capital stock: as a result 
the economy’s ability to grow improves until it actually reaches a modestly higher growth path in 

the years following the transition. ^

Figure 3 shows comparable results for the SGM and Markal Macro models. In contrast to the 
DRI model, which focuses on short-term transition issues and may, therefore, tend to produce 
larger estimates of GDP losses, the SGM and Markal-Macro models move quickly through these 
issues and focus on longer-term prospects. The SGM model estimates peak losses for the 
economy of 0.17 percent of GDP in 2015, but the economy then stabilizes .through 2020.

Figure 3: SGM and Markal-Macro 1990 Level Case 
No International Trading, Gross Domestic Product

ooos «

-0 60% -

2015

. Markal-Macro

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues used for Federal deficit reduction and assuming a 1 2? 
percent annual decrease in C/GDP

The Markal-Macro simulation results show a reduction in GDP of 0.60 percent from baseline in 
2010 in the stabilization case. GDP remains below baseline levels throughout the forecast 
horizon. The GDP impact profile reflects the model structure, which represents the base case 
solution as a set of optimal energy use and technology choices given fuel prices, technology
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characteristics, and discount rates. Since a carbon constraint limits the use of fuels and 
technologies that would otherwise be chosen, projected GDP must fall. Moreover, since the 
balance between investment and consumption is optimized within each case considered, 
economic welfare cannot be increased by an investment-oriented revenue recycling scheme. 
Consequently, although investment will adjust, the maximization of economic welfare under a 
carbon constraint does not lead to higher GDP in the future years in the Markal-Macro model.

The models used by the lAT offer a similar picture in some regards-all show initial losses in 
aggregate economic output that are not very large (even the DRI peak lo« is spread over five 
years). But they also differ in predictable ways, given their strucuire. A rewnt analysis by Dr. 
Robert Repetto and Dr. Dunkin Austin of the World Resources Institute examined 162 analyses 
of climate change policy and found that model structure can account for two--t]hir(is bf the 
difference in results, if environmental benefits are ignored.^ , ^ ’v r '

Disequilibrium macro models, such as DRI, tend to identify deeper transitional losses and steeper 
transitional rebounds. Computable general equilibrium mbdels, such'^ SGM, see more sanguine 
short-term effects and see the economy stabilizing after a more fiictioipiess adjustment. The 
SGM model, however, is less flexible than some computable general equilibrium model because 
it does not allow instantaneous shifts in capit^Thb S(^ model main^hs vintaged capital 
stock in the electricity sector and retires old ^ectncify when it cannot cover
operating expenses or reaches its fixed lifetime. This feature allows the analysis to incorporate
the costs of reallocating capital stock. £■

Which, then, is right? DRI’s transitional losses-may be overstated, but so would be the rebound 
and the shift to a higher grovrth path it estim^JorlatCT years. SGM and Markal-Macro 
probably undwstate the transiticml problem,;|Msb'avoid the later-year growth surge that DRI 
sees as driven by higher levels of investment^The models probably serve as brackets for the 
range of r^onable estimates o^the economic effects of an emissions freeze at 1990 levels in 

2010 and thereafter. . .Svt;

Unemployment and Inflation. The effect of the emissions stabilization policy results in 
approximately a 0.2 percentage point increase in the unemployment rate from 2001 through
2011, with a peak increase of about 0.4 percentage points in 2015, as estimated using the DRI 
model. The unemployment rate first rises as GDP falls, but then returns to its pre-policy level by
2012, as shown in Figure 4. The inflation rate increases by about 0.3 percentage points until
2009, measured by the annual rate of change in theGonsumer Price Index (CPI). The annual rate 
of change in the CPI declines by about 0.1 to 0.2 percentage points per year for 2010 through 

2020, as shown in Figure 5. -----

" Repeno. Robert and Dunkin Austin. “The Cost of Controlling C02 Emissions; A Guide for the 
Perplexed." World Resources Institute (Forthcoming). ~
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Figure 4: DRI-DRI Energy 1990 Level Case, No International 
Trading—Unemployment Rate

0 r —

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in.; Revenues used for Federal deficit reduction and assuming a 1.25 
percent annual decrease in E/GDP.

Figure 5: DRI-DRI Energy 1990 Level Case, No International 
Trading-Inflation Rate

Note Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in Revenues used for Federal deficit reduction and assuming a 1.25 
percent annual decrease in E/GDP.

12



DRAFT -May 30, 1997

Investment policies are kev to ^ettin^ the economy back on track. In the baseline forecast, slow 
labor force growth of 0.8% per year leads to slow potential GDP growth, which results in slow 
capital stock turnover. The slower rate at which the capital stock is renewed is of direct 
consequence to mitigating carbon and other related emissions, since improvements in energy- 
efficiency or carbon-abating technologies generally must be embodied in the capital stock in 
order to be effective. Thus, any global climate change policy, to be effective, must focus on 
investment at the expense of consumption. The deficit reduction policy option, one of the 
several revenue recycling options examined, promotes savings, which boosts this investment.

The DRI model suggests that investment under a climate change policy scenario begins to exceed 
investment in the baseline by 2006, as seen in Figure 6. , By the time the policy is fuUy 
implemented in 2010, investment exceeds the baseline by about $50 billion (1992$), with this 
difference rising to about $100 billion in 2020. Personal Consumption Expenditures (PCE), on 
the other hand, remain below the baseline level throughout the forecast period, so that PCE drops 
by about $80 billion in 2008, as seen in Figure 7. After the trougji in 2008, PCE gradually 

moves toward baseline by 2020.

Figure 6: DRI-DRI Energy 1990 Level Case, No International 
Trading-Investment

500%

4.00% i

I 1.00%

S 0.00% .

-1 00%

•2.00%

_____8

Note: Emissions stabilized at 1990 levels in 2010 with a lO year phase-in. Revenues used for Federal deficit reduction and assuming a I 25 
percent annual decrease in E/GDP

The faster rate of investment drivesThe rebounding of real economic growth in the later years of 
the model simulation. But it should be noted that consumption does not rebound in the same 
manner, although it does recover from its peak losses, as seen in Figure 7. But consumption can 
be taken as the measure of economic activity that is closer to consumer "welfare" than total GDP.
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which includes investment, because consumption includes all activities that are of direct 
consequence to households. Thus, while increases in investment drive the economy’s growth 
path back to and perhaps even above its original trend, it does so by diverting resources away 
from uses that allow consumers to enjoy them directly in the short term.

Figure 7: DRI-DRI Energy 1990 Level Case, No International 
Trading-Consumption

0.30%

0.10%

-0.10%

-0.30%

•0.90%

■ 1.30%

-1.50%

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year ^ase-to; Revenues used for Federal deficit reduction and assuming a 1.25
percent annual decrease in E/GDP.

The paths of consumption and investment following the imposition of a climate change policy 
depend critically on assumptions regarding the manner in which revenue flows related to the 
allocation of emissions permits are managed and the conduct of monetary policy by the Federal 
Reserve. These sensitivities are discussed in a later section.

Amon^ fuels, demand for coal bears the brunt of greenhouse gas stabilization The reduction in 
energy-related greenhouse emissions in the 2010 time frame will require a combination of three 
types of energy system changes: increased end-use efficiency, reduced end-use activity, or fuel­
switching towards an increased market share of low- and noncarbon fuels in the energy mix. 
Increased end-use efficiency or reduced end-use activity tends to lower the demand for all fuels, 
while fuel-switching favors low- and no-carbon fuels, such as natural gas and renewable energy, 
relative to coal. The three models used by the lAT place different emphasis on these three 
strategies, with corresponding differences in projected fossil fuel impacts.

Table 4 presents the effects of carbon-limiting policies on the economy’s energy consumption 
and fuel mix. Using the DRI model, total energy consumption falls from 105 quadrillion Btus 
(quads) in the base case in 2010 to a level of 88 quads under the policy, a reduction of 16 percent
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in that year. By 2020, energy consumption in the economy has declined by 20 percent, from 109 
quads to 87 quads, when compared to the base case for that year. The table shows comparable 
results using the Markal-Macro model, when the 1990-level emissions freeze produces a decline 
in projected energy consumption of 14 percent in 2010 and 16 percent in 2020. SGM model 
results are similar to both the DRI and Markal-Macro results; energy consumption drops by 15 
percent in 2010, and 20 percent in 2020.

Table 4: Effects of Carbon Stabilization on 
Energy Consumption and Fuel Mix (quadrillion Btns)

1990
Actual

2010
Base case

a:---:

,1990 Uvel 
=^;Case,No 

|lntemationaI 
Trading

,Basec«e ' A990 Level Case,”
"a “• No. Internationa)

^ Tradink:

DRI-DRI Energy
Total U.S. Energy Consumption
Natural Gas
Oil
Coal
SGM

Total U.S. Energy Consumption

84.3

19.3 
33.6 
19.0

84.3

105.3 
27.4 
41.1
24.3

107.0 _

' 108.9

91.4 113.0

86.7

24.9
37.4
15.2

90.0
Natural Gas 19.3 .:33:2

•t
33.1 37.7 36.7

Oil 33.6 36.5 ■‘.:, :33;l ; ■ 39.0 34.0

Coal
Markal-Macro'

19.0 23.9 ” 113 25.8 8.5

Total U.S. Energy Consumption 84.3 107.8 92.6 115.6 96.7

Natural Gas I9J 29.0 30.7 35.1 36.7

Oil 33.6 V.'43.4 37.9 45.0 40.1
Coal

NEMS . ..

19.0 9.4 24:6“ 4.7

Total U S. Energy Consumption
■■t

■ ^ n/a n/a n/a n/a

Natural Gas iVa n/a n/a n/a n/a

Oil n/a n/a n/a n/a n/a
Coal n/a n/a n/a n/a n/a

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues used for Federal deficit reduction and assuming a 1.25 
percent annual decrease in E/GDP. SGM uses a similar rate of change in C/GDP. I. Under the Markal-Macro results, the increase in the use of 
renewable energy sources, such as wind, account for the difference the total U.S. energy consumption and the sum of the component fuels. 
NEMS estimates are forthcoming. ■:

DRI, Markal-Macro, and SGM demonstrate that dampened energy consumption and reduced 
carbon emissions are concentrated in coal use. As seen in Table 5, DRI results show that about 
57 percent of the total emissions reductions in 2010 result from reduced demand for coalr3fr 
percent from oil, and 13 percent from natural gas. By 2020, 65 percent of emission reductions 
are generated from reductions in demand for coal. This translates to a 25 percent total emission 
reduction for coal in 2010 and a 36 percent reduction in 2020. Markal-Macro produces 
somewhat similar results: it shows that about 57 percent of total emissions reductions in 2010 
occur due to reduced coal use; and 16 percent due to reduced oil use; while natural gas 
consumption is 5 percent above the base case. By 2020, coal accounts for about 80 percent of
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emissions reductions. The SGM model results are also similar; i.e., coal is responsible for 80 
percent of emissions reductions in 2010 and 2020.

The different spread of percent of total emissions reductions by fuel occurs because renewable 
energy sources and increases in the consumption of natural gas play important roles in the 
Markal-Macro and SGM models. It is also true because DRI’s model sees strong transportation 
demands and more limited technological prospects for serving it, while transportation choices do 
not take into account price expectations. This is in contrast to DRI’s treatment of the utility 
sector, which is relatively forward looking when examining fuel choices.

Table 5:1990 Level Case, No International Trading- 
Percent of Total Emissions Reduction by Fuel

2010 2020

DRI-DRI Energy
Natural Gas 13

. :■ ^ .N

8

Oil 30 . 28

Coal 57 65

SGM ...
Natural Gas 0 3

Oil ■" 18 18

Coal ■'■■■ 82 79

Markal-Macro

Natural Gas -5 -4

Oil 16 15

Coal . 57 80

NEMS

Natural Gas . .;.:.^n/a:.; r -.'-■ n/a

Oil o/a " n/a

Coal • n/a n/a
Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues used for Federal deficit reduction and assuming a 1.25 
percent annual decrease in E/GDP. NEMS estimates are forthcoming.

On the demand side, according to DRI, about 46 percent of total emission reductions in 2010 
come from the electric sector due to fuel switching and decreases in demand for electricity, 26 
percent come from reduced demand for transportation and 19 percent come from reduced 
demand by the industrial sector; as shown in Table 6. The commercial and residential sectors 
contribute a combined 8 percent to the total of emissions reductions. The corresponding 
estimates obtained from the Markal-Macro model show that electricity uses account for 40 
percent of total-reduction in emissions, and transportation, industrial, and residential and 
commercial uses for 16 percent. 17 percent, and 15 percent, respectively.
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Table 6: 1990 Level Case, No International Trading 
Percent of Total Emissions Reduction by Demand Sector

2010 2020

DRI-DRI Energ>’
Residential
Commercial
Industrial
Transportation
Electricity
SCM
Residential 
Commercial 
Industrial 
Transportation 
Electricity 
Markal-Macro 
Residential and Commercial 
industrial 
Transportation 
Electricity 
NEMS 
Residential 
Commercial 
Industrial 
Transportation 
Electricity

5
3
19
27
46

n/a
n/a
n/a
n/a
n/a

15 
17
16
40

n/a
n/a
n/a
n/a
n/a

4
2.

21
23
47

n/a
n/a
n/a . 
n/a

15
22
17
53

n/a
n/a
n/a
n/a
n/a

Note: Emissions stabilized at 1990 levels in 2010 with a 10 yearphase-in. Revenues used for Federal deficit reduction and assuming a 1.25 
percent annual decrease in E/GDP. SGM uses a similar rate of change in OODP. SGM does not generate data by demand sector. NEMS 
estimates are forthcoming.

Thus, across models and when viewed from different perspectives, the majority of reductions in 
emissions obtained under the broadest strategies comes from reducing utility consumption of 
coal. Reducing coal use under utility boilers is generally the largest, cheapest option to reduce 
carbon emissions in the economy. This is accomplished through better operating rates and 
through the substitution of gas-fired combined-cycle units for coal-fired units. The implicit price 
of carbon obtained in most model runs is usually the one that accomplishes this transition in 
electricity baseload. The range of carbon values — generally about $100 per ton in the no trading 
cases— is as high as it is because most coal-fired units are fairly old and already fully amortized. 
Thus, their product costs mainly consist of fuel and operating and maintenance expenses but not 
capital costs. The price of coal, therefore, must rise considerably to make coal-fired electricity 
more expensive on the margin than electricity generated bj^^^iew gas-fired plant that entails new 

capital costs.

International trading of carbon permits amon^ the Annex I countries leads to slzahle reductions 
in costs needed to stahiliie emissions. The discussion so far has centered on the how the U.S. 
economy reacts when the United States independently reduces emissions. However, establishing 
an international market to trade emissions permits is a preferred to unilateral action that has been
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proposed by the United States for inclusion in a multinational agreement. The purpose of such a 
market would be to increase the efficiency and lower the cost of reducing global emissions by 
giving all emitters the incentive to search for least-cost solutions across national boundaries.

In brief, under a system of tradable permits, a country could either reduce emissions domestically 
or purchase additional emissions “rights” (i.e., permits) from other countries. Countries with 
opportunities to reduce emissions that cost less than the going permit price would have an 
incentive to reduce emissions and sell their “right to emit” for cash. Countries thht had only high 
cost options to reduce emissions (that is, reduction options that cost more tih^ the permit prices) 
could purchase emission permits. The forces of supply and demand would set the permit price ^„ 
and the market incentives would push the trading group, as a whole, to institute the least cost ■ 
emissions reductions first. As a result, it costs less for the trading group, as a whole, to re^h the 
target emissions levels, than it would for each country unilaterally to reduce its emissions to the 
target levels. Such a policy, of course, raises a variety of legal and institutional questions 
regarding how it would be implemented with certainty. These issues are not addressed here: 
instead, the simple assumption is made that the policy works as intended and least-cost 
approaches to abating carbon are identified and traded!

■ r-■'?Using the SGM model, the lAT modeled two inte!^tional trading scenarios. In the first, it 
examined the affects of establishing a pernUt iharkef ^ong the United States, Canada, Western 
Europe, Eastern Europe, Japan, the Former Soviet Union (TFSU), and Australia (collectively 
known as Annex I countries under the Climate Convention). In the second scenario, it examined 
the effects of Joint Implementation, friat is, establishing a wider permit market that includes the 
rest of the world. These scenarios are compared to a scenario in which each of the Annex I 
countries independently implemiinted our “starting jppint” scenario for stabilizing carbon 
emissions; th^fs, stabilizing eniissions at 1990 ievelsm 2010 with a ten year phase in, where 
revenues are used to reduce thC; deficit, and under the assumption of moderate technological 
change (i:e!;a 0.25 percent increase oyer the baseline in the annual increase in energy or carbon 

efficiency).
■ V".:,

S:' /-. v-■International emissions tracing calls into question one of the basic assumptions regarding 
international compliance when performing the estimates. This concerns the case of the FSU. 
The “starting point” case assuipes that all countries are restricted to their 1990 emissions level 
before they trade. The FSU nations, however, will have emissions below their 1990 levels for 
years to come. Thus, under this rule, they would be able to sell to other nations their “right to 
emit” up to their 1990 levels, but would not have to perform any actual emissions reductions. 
Thus, emissions trades would not result in “corresponding reductions” in annual emissions.

The lAT performed its analysis both with and without “corresponding reductions.” The case 
without “corresponding reductions” allows the FSU to sell emissions rights up to its 1990 base. 
The case with “corresponding reductions” does not allow these trades. Instead the lAT specified 
that if a nation's emissions were below their 1990 level in the base case, its baseline for the 
purposes of trading was shifted down from the 1990 level to whatever the nation's actual 
emissions would be. For example, the FSU had carbon emissions of 1050 million metric tons 
(MMT) in 1990, and is projected to have emissions of 836 MMT in 2010. Their baseline in
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2010, therefore, is 836 MMT, even though it is lower than the 1990 level. Thus, any tons “sold” 
from the FSU in these simulations represent actual emissions reductions. The results obtained 
using the SGM model appear in Tables 7a and 7b.

Under the Annex I trading scenario, the United States, Canada, Western Europe, Japan, and 
Australia each bear real costs for emissions reduction. The losses experienced by the different 
nations reflect the economic assumptions made for them (which are presented earlier in this 
report, in Table 2) and their energy policies to date. Japan, for example,:is projected to have 
relatively slow economic growth and already has relatively high energy prices and an extensive 
nuclear program. Thus, it is not projected to have strong growlh in emissions oyer the next few 
decades. Japan has a high implicit price of carbon ($268 per ton) as shown'in Table 8. Western 
Europe fares somewhat worse than the United States, since its economic growth is projected to 
be stronger, and its energy policies have already been raised.

Table 7a: SGM 1990 Level Case-GDP Impacts to Annex I Countries 
No Trading vs. AnnexI Tra^g,

No Trading

-f- •

Annex I Trading
(Witb Corresponding Reductions)

2000 2005 2010 2015 2020* 2000 2005 2010 2015 2020

Australia 0.0% -0.2% -0.5% ,,:-0.4%“
-1.1% ’ : '-!.!%

■ -0.2% 0.0% -0.1% -0.3% -0.2% -0.1%

Canada 0.0% -0.4%
,:r 0.0%^:

0.0% . -0.1% -0.4% -0.3% -0.2%

Eastern Europe 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.3% 0.3%

Former Soviet Union 0.0% 0.0% 0.0% 0.0% 0.0% 0 0% 0.1% 0.5% 0.6% 0.5%

Japan 0.0% -0.2% -0.6% -0.4% -0.3%/ 0.0% -0.1% -0.2% -0.1% -0.1%

Western Europe 0.0% -0.2% -0.7% ;-0.4% -0.2% 0.0% -0.1% -0.3% -0.2% -0.1%

United States 0.0% -0.1% -0.2% -02% 0.0% -0.1% -0.1% -0.1% -0.1%

percent annual decrease in C/GDP.

Table 7b: SGM 199(1 Level Case-GDP Impacts to Annex I Countries 
No Trading vs. Annex 1 Trading

No Trading Annex 1 Trading
(With out Corresponding Reductions)

2000 ^ 2005 2010 2015 2020 2000 2005 2010 2015 2020

Australia 0.0% -02% -0.5% -0.4% -0.2% 0.0% 0.0% -0.1% -0.2% -0.1%

Canada 0.0% : -6.4% -1.1% -1.1% -1.1% 0.0% 0.0% -0.2% -0.2% -0.2%

Eastern Europe 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.7% 0.7% 0.5%

Former Soviet Union 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.4% 0.5% 0.5%

Japan

Western Europe

0.0% -0.2% -0.6% -0.4% -0.3% 0.0% 0.0% -0.1% -0.1% -0.1%

0.0% -0.2% -0.7% -0.4% -0.2% 0.0% 0.0% -0.2% -0.2% -0.1%

United States 0.0% -0.1% -0.2% -0.2% -0.2% 0.0% 0.0% -0.1% -0 1% -0.1%

percent annual decrease in C/GDP

GDP losses in Canada are the most severe among the Annex I countries. Canada is already less 
carbon intensive, but not as energy efficient as other Annex 1 countries. For example, Canada's 
carbon to population ratio is about 17 percent below that of the United States, while its energy to 
GDP ratio is about 46 percent higher. Canada also relies more heavily on non-carbon sources of
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energy, such as hydroelectrical generation, making emissions reductions more difficult to come 
by.

Table 8 shows the implicit price of carbon by country without trading, trading with Annex I 
countries, and with Joint Implementation with the developing countries. The United States 
shows smaller output losses than Japan or Western Europe predominantly because it has more 
“cheap” carbon-abating opportunities. Thus, it is somewhat easier for the United States to reach 
emission targets than other regions, which have already “picked the low fruit.”.

Table 8: Implicit Price of Carbon (1995S) Under Annex I Trading and Joint 
Implementation-SGM 1990 Level Case 'H::--.^

2010
No

Trading
Annex I Trading Joint

Implementation

with
CR

without
CR

with
CR

without
CR

2020-"

_No Annex 1 Trading . Joint
Trading '".Implementation

with
CR

without
CR

with
CR

without
CR

Australia
Canada
China

Former Soviet 
Union

Eastern Europe
India
Japan
Korea
Mexico

Western Europe 
United States 
Rest of World ■

132
222

268

130
82

56
56
n/a
56

56
n/a
56
n/a
n/a
56
56
n/a

23
23
n/a
23

23
n/a
23
n/a
n/a
23
23
n/a

20
20
20
20

20
20
20
20
20
20
20
20

9
.j

9 ""
9
9

9y:
9
9
9
9
9

■9 ': ■■■

9

126

252

139
107

50, 35
50 35
n/a ■ n/a 
50 ' 35

50
n/a
50
n/a
n/a
50
50
n/a

35
n/a
35
n/a
n/a
35
35
n/a

16
16
16
16

16
16
16
16
16
16
16
16

12
12
12
12

12
12

12
12
12
12
12
12

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues used for Federal deficit reduction and assuming a 1.25 
percent annua] decrease in C/GDP. • indicates the cell is blank because the country is a non-Annex I country. CR=corresponding reductions.

Under Annex I trading with “corresponding reductions,” the implicit price of carbon falls 
dramatically—to $56 in 2010 and $50 in 2020. All countries gain through these lower permit 
prices, because as a whole they achieve stabilization at 1990 levels more cheaply. The source of 
these cheap emissions is the FSU and the Eastern European nations. The implicit price of carbon 
falls because it is cheaper for afl of the industrialized nations to pay for carbon abatements in 

those nations (due to lax environmental standards and slow economic growth) than to pursue 
domestic options only. These nations gain as they become emissions permit sellers under Annex 
I trading. If “corresponding reductions” are not required, the FSU would'b^allowed to sell 
permits up to its 1990 level further depressing the price to $23 per ton in 2010 and $35 in 2020.

Under Annex I trading with “corresponding reductions.” the United States purchases 72 million 
metric tons of permits from the FSU and Eastern Europe in 2010 at a cost of $4 billion ($95). 
which offsets $5 billion of abatement expenditures within the United States. U.S. purchases of 
permits abroad increases to 157 million metric tons of permits in 2020 at a cost of $7.8 billion, 
which offsets $12.2 billion of cost increases that would have occurred domestically if the U.S. 
didjiot participate in international trading.

20
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Joint Implementation with developing countries reduce the costs of permit prices even further. 
Joint implementation — emissions trading on a global scale — reduces the permit price further, to 
$20 in 2010 and $16 in 2020 (with corresponding reductions). If corresponding reductions are 
not required the implicit price of carbon falls to $9 in 2010 and $12 in 2020. Under this broader 
market for tradeable emissions permits the FSU and Eastern Europe lose their monopoly on 
permit sales. Specifically, Joint Implementation encourages China and India to reduce their use 
of coal and enter the market as emissions permit sellers. As shown in Figure 8, iinports of 
carbon permits are greater under Joint Implementation than under Annex I trading.

Figure 8: U.S. Imports of Carbon Permits Under Alternate^^^ation 
Targets-Annex I Trading and Joint Implementation ,

2020 2025

-Ann«xlTr««no~1990L«v«IC«M 
- Anrwx I Tradino-. 110% of 1990 Lovoli 
.Joint imptomontttion-90% of 1990 Ltvtl Cato

- Anrwx I Tradino-90% of 1990 Ltvtis 
-Joint lmpl«fTwnt»bor>»1990 Lovol CaM 
_ Joint Impttrrwntatiorv-110% of 1990 Laval Casa

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues used for Federal deficit reduction and assuming a 1,25 
percent annual decrease in C/GDP.

Using the SGM implicit carbon prices from Annex I trading to simulate macroeconomic 
conditions for the DRI Model moderates the short-term economic effects of emissions reductions. 
The lAT incorporate Annex I implied permit prices estimated by the SGM model under permit 
trading, with corresponding reductions into the DRI model. Forin.2010 SGM’s Annex I trading 
implicit price of carbon estimate ($56) was incorporated into the DRI model.

The results from the DRI model using the SGM perrnirtfading implied permit prices are 
represented in Figures 9, 10, and 11. As shown in Figure 9, the maximum effect on GDP is less 
than half. 0.5 percent less than the baseline in 2006 compared with about one percent in 2005. 
The lower permit prices also has a somewhat dampening effect on the increase in investment 
under the no trading case, but shows a much improved effect on the impact on consumption, a 
-0.7 percent change in 2010 compared with a -1.4 percent change in 2008. and reaches the 
baseline consumption estimates in 2018.

21
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Figure 9: DRI-DRI Energy 1990 Level Case with and without Annex I
Trading—GDP

0.20S

000%

■1.00% 1

------DR11990 Lsvel C«M. No tntamational Tradng

DRI 1990 Lav«l C«m. with carbon pncas from th« SGM Annex I trading case

Note: Emissions stabilized at 1990 levels in 2010 with a 10 yew phase-in. R^enues used for Federal deficit reduction and assuming a 1.25 
percent annual decrease in E/GDP. ^iv ”. : ■

Figure 10: DRI-DRI Energy 1990 Level Case with and without 
Annex I Trading-Investment

6.00%

5.00% i

4.00%

2 00% :

1.00%

0.00%

------DRI 1990 Level Case. No international Tradmg

-m~ DRI 1990 Level Case. vMth carbon pnces from the SGM Annex i trading case

Note; Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues used for Federal deficit reduction and assuming a 1 25 
percent annual decrease in E/GDP
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Figure 11: DRI-DRI Energy 1990 Level Case with and without 
Annex I Trading—Consumption

0.20% ^

-DRt 1990 Level Case. No li nalTredMtg

-m- OR11990 Level Ceee. wim carbon pncei from «te SGM Annex I tradmg ease I

000%

s ^
-0 60%

-0 80%

-1.00%

-120% I

•1.40%

.160%

Note: Emissions stabilized at 1990 levels in 2010 with a 10 yew* phase-in. Revenues used for Federal deficit reduction and assuming a 1.25 
percent annual decrease in E/GDP.

Important Sensitivities

The following represents a number of variations from the “starting point” scenario that the I AT 
analysts examined to address a number of factors that will influence the climate change policy 
process. These include the effects of: (1) timing, including different transition periods to full 
implementation and delaying implementation; (2) lower or higher emission level targets; (3) 
different revenue recycling options, including comparing the deficit reduction case with 
scenarios where revenues are distributed to consumers, distributed to business, and a 
combination of both consumers and business; (4) policy announcement on the rate if 
technological innovation and diffusion as well as the steps needed to achieve a higher level of 
innovation and diffusion; (5) other collateral environmental benefits; and (6) international trade; 
and (7) Federal Reserve reaction assumptions in the DRI model.

Increasing the implementation period from 5 tn 10 years dampens the negative effects on GDP. 
Delaying implementation until 2015 does little to improve GDP effects. The lAT^xamined 
differing effects on GDP of a 5-year and a 10-year implementation period for the “starting point” 
scenario with the NEMS model. These results are shown in Figure 12. A 5-year ramp-up 
between 2005 and 2010 results in a maximum output loss in 2010 that is 65 percent greater than 
that associated with a ten year ramp-up and a return to the baseline two years later. Thus, shorter 
transition periods result in a more pronounced economic cycle in response to policy-a sharper 
downturn and deferred recovery.
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Figure 12: NEMS 1990 Level Case, No International Trading- 
Sensitivity to the Length of the Implementation Period and to 

Implementation Timing

1 50%

0.00%

10-yaar RampS-yaar Ramp

Note: These simulations were conducted using DR] and the NEMS Energy Model and they do not conform in detail to those conducted using
DR] and the DRl Energy Model. 5-Year and 10-Year Ramp to 1990 Levels in 2010; 1990 Levels in 2015 using a 5-Year ramp-up. Revenues 
are used for Federal deficit reduction, assuming 1.25 percent annual decrease in E/GDP.

Figure 12 also shows the result of delaying the implementation by 5 years, to 2015 combined 
with the shorter 5-year ramp-up period. GDP effects for the delayed case are less severe in the 
initial period, but become greater than either the 5-year or 10-year ramp-up to stabilization in 
2010. ,

Raising or lowerin'^ emission targets lead to obvious results—more stringent emission targets 
lead to greater economic losses while less stringent ones have less severe impacts The three 
models were used to analyze how changes in the level of emissions affect the implicit price of 
carbon. If the emission target for the year 2010 and beyond is raised (made less severe) to a level 
equal to 110 percent of the 1990 emissions level (that is, to a target of 1,472 million tons as 
opposed to 1,338 million tons), then the DRI model estimated that the implicit price of carbon 
drop almost by half - to about $50 per ton of carbon, whil^e SGM model dropped from $81 to 
$37. The very large decline in the implicit price of carbon reflects the fact that additional 
emissions reductions are progressively harder to-find. On the other hand, a more stringent target, 
one that freezes emissions at 90 percent of their 1990 level in the year 2010 and beyond, leads to 
an implicit price of carbon of $200 per ton in 2010 and $150 per ton in 2020, according to the 
DRI model. The SGM model estimated that the implicit price of carbon would be $145 and 
$183 in 2010 and 2020, respectively. The implicit price of carbon generated by Markal-Macro 
for the 90 percent of the 1990 level case with no international trading would be $187 and $207 in 
2010 and 2020, respectively. Table 9 and Figures 13 and 14 describe the sensitivity of these 
results using DRI. SGM, and Markal-Macro. _
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Table 9: Sensitivity of the Implicit Price of Carbon 
to the Stringency of the Emissions Target 

No International Trading
2010 2020

DRI-DRI Energy
Carbon Emissions 90% of 1990 Level Case 200 150

Carbon Emissions 110% of 1990 Level Case 50 85 ; ;

SGM
Carbon Emissions 90% of 1990 Level Case 145 ■ ■•y-.i83

Carbon Emissions 110% of 1990 Level Case
Markal-Macro
Carbon Emissions 90% of 1990 Level Case
Carbon Emissions 110% of 1990 Level Case

37

187
101

:;fy' I■ oV
^93 ■/

: ■

similar rate of change in C/GDP.
■<r.;

Figure 13: DRI-DRI Energy No International Trading-Sensitivity of
the Implicit Price of Carbon to the Stringency of the Emissions Target

___ DRt (1990 L«w«l C«M) DRI (110% of 1990 Level Case) - ORt (90% of 1990 Level Case)

Note: 10 year phase-in with revenues used for Federal deficit reduction and assuming a 1.25 percent annual decrease in E/GDP.
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Figure 14: SGM No International Trading-Sensitivity of the Implicit 
Price of Carbon to the Stringency of the Emissions Target

SGM (90% of 1990 Level Case)SGM (110% of 1990 Level Casa)___ SGM (1990 Level Case)

Note: 10 year phase-in with revenues used for Federal deficit reduction and assuming a l:25 percent annual decrease in C/GDP.

In 2020, permit prices rise to about $85 compared with the $125 permit price under stabilization.
Using the DRJ model, an emissions target of 90 percent of 1990 level results in an implicit price 
of carbon of $200 per ton in 2010 and $150 m 2020?Unlike in the other cases, the implicit price 
of carbon falls after 2010. This is because &e initial price increase is large enough to set in 
motion a seri« of capital stock improvements, particularly in utilities, that reduce the ongoing 
level of emissions by enough to allow the implicit price to fall in the future. Thus, this result is 
predicated on the idea that future price ejcpectations could be wrong. In fact, if decision makers 
had perfect price expectations, the implicit price of carbon would lie somewhere between these 
two values over the period.

It is no surprise that the 90 percent of 1990 emissions case results in a more severe decline of 
GDP in the transition period. But what is surprising, and questionable, is that this scenario also 
has a greater long-term potential for economic recovery. As shown in Figure 15, GDP declines 
to a peak loss of 1.9 percent belowthe base case in 2005. It recovers to the base case level in 
2013 and increases to 1.0 percent above the base case in 2020. The long-term rebound effect 
results from a greater amount of revenue used for deficit reduction (or debt retirement), which 
pushes interest rates down substantially and drives up investment. The magnitude of this result 
is questionable. ___

The DRI model, as discussed, is prone to depicting large effects of interest rates on investment. 
Thus, when confronted with a very large implicit price of carbon and, in turn, large amounts of 
forced saving, either through deficit reduction or by grandfathering these new property rights to
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firms, it produces much higher levels of investment and a higher long-term grov^ path. The 
reality is probably more moderate at both ends. In essence, this case appears to tax the ability of 
the model to manage these revenue flows.

Figure 15: DRI-DRI Energy No International Trading-Sensitivity of 
GDP to the Stringency of the Emissions Target
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Noie; 10 year phasc-in with revenues used for Federal deficit reduction and assuming a 1.25 percent annual decrease in E/GDP.

The portion of total emission reductions from coal and oil in both the 90 percent and 110 percent 
of 1990 Level Case, No International Trading, increases only slightly-about 5 percentage points- 
-while total emission reductions from natural gas change significantly. In 2010, under 
stabilization, about 13 percent of total emission reductions are from natural gas. Under a 10 
percent increase in the target (that is, a target of 90 percent of 1990 emissions), about 9 percent 
of total emission reductions are from natural gas. This occurs because the substitution of gas for 
coal in electric utilities is not enough to achieve the bulk of the 90 percent (more stringent) 
target. Additional emissions reductions must be found, which forces the burden to be spread 
more evenly among fuel types and sectors.

Adopting a revenue recycling option that favors capital formation leads to less impact on the 
economy during the transition and greater returns to the economy in the long term. The lAT 
looked at a number of revenue recycling policies in addition to the deficit reduction case. These 
options are depicted in Figure 16. These include:

• “grandfathering" permits to producers, meaning that every carbon-emitter would be given 
sufficient permits to allow them to emit at their 1990 level. The permits allowing them to 
do so would then be traded freely, allowing a least-cost response to the problem to 

emerge;
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• a 100 percent recycling of any revenues from permit auctions to consumers through a 
reduction in the personal income tax;

• a 100 percent return to business through a reduction in the marginal rates of the corporate 
income tax; or

• a 40/60 split to consumers and businesses, in proportion to their shares of energy use.
through tax rate reductions.

Figure 16: DRI-DRI Energy 1990 Level Case, No International 
Trading—Sensitivity of GDP to Revenue Recycling Options

040S

s o.oos

« -0.80H

-1.00S

Auction. 40/60 Split (margmol ratos)Auction. 100% BuainoM (marginal raias)

Note. Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Assuming a 1.25 percent annual decrease in E/GDP.

According to the lAT analysis, the revenues generated from the implementation of this policy 
have the most positive effect when returned through either the deficit reduction plan, 
grandfathered permits, or to business through lower taxes. Revenue recycled to consumers, in 
either case, result in a greater and longer-term reductions in GDP, when measured against the 
baseline, but would have correspondingly lower impacts on consumption;

The revenue recycling options that lead to better economic outcomes are all those associated with 
greater investment and capital formation. Deficit reduction leads to lower interest rates, which 
lowers the cost of capital and facilitates investment. Recycling revenues to companies has the 
effect of increasing savings through apparent profits and provides the wherewithal for greater 
investment spending. Similarly, grandfathering permits to producers allows them to “assetize”
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their right to produce emissions. This allows firms to realize gains on this “right” and again 

provides the wherewithal to invest.

Peak GDP losses during the transition period are less severe for the 100 percent to business and 
40/60 split when accomplished through reductions in the marginal tax rates, (about 0.7 percent in 
2005), compared with the other recycling options, (between 0.8 and 1.0 percent in that year).

Figures 17 and 18 demonstrate the effects of revenue recycling on investment and consumption, 
in relation to the effect on GDP, as shown in the previous figure. As these figures show, the key 
to economic recovery among the revenue recycling options is to improve investment in the 

economy. A-

Figure 17: DRI 1990 Level Case, No International Trading- 
Sensitivity of Investment to Revenue Recycling Options
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Note: Emissions stabil ized at 1990 levels in 2010 with a 10 year phase-in. Assuming a 1.25 percent annual decrease in E/GDP.
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Figure 18: DRI-DRI Energy 1990 Level Case, No International 
Trading- Sensitivity of Consumption to Revenue Recycling Options
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Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. A^mhig ai l2S percent annual decrease in E/GDP.

But the economic effects of these recycling options must be separated from the economic effects 
of carbon limitations per se. That is, economic analysis c^ make the case - and models are 
often structured to demonstrate — that reducing taxes ori capital could improve long-term 
economic performance. In order,to separate these effects, the 1990 emissions freeze 
accompanied by the use of any permit auction revenues to reduce the deficit was compared to a 
conventional increase in the personal income tax to achieve a comparable level of deficit 
reduction.

An increase in the personal income tax results in smaller economic losses and a more prompt 
economic rebound than a “deficit-equivalenf ’ carbon reduction policy, as shown in Figure 19. 
Thus, while revenue recycling options can affect significantly the outcome of a carbon-reduction 
policy, the gains they create are" unrelated to carbon reduction itself
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Figure 19: DRI-DRI Energy, No International Trading-Comparison 
of GDP, Recycling Revenue Recycling through Deficit Reduction and 

a Personal Income Tax Increase
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Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Assuming a 1.25 percent annual decrease in E/GDP.

Technological process can be very helpful, especially in the lonf term. In its analysis of 
technology, the Markal-Macro model was used to determine whether higher levels of energy to 
GDP (E/GE)P) savings are neaiijtfic This analysis assumed two benchmarks for technological 
progress. In the first, the annual steady-state improvement in the economy’s efficient use of 
energy was increased from the level of 1.0 percent in the AE097 projections (found in the “no 
policy” base case) to a level of 1.25 percent. In the second case, this improvement in energy 
efficiency was iricreased to 1.75 percent. These two benchmark levels were obtained by 
examining the historic^ record and engineering estimates of potential technical progress. The 
point of the analysis was then to determine not only what effect technical progress might have on 
the economic effects of climater" change policy, but also whether these rates were themselves 
technically feasible.

AccordingTO results from the Markal-Macro model, an improvement in the energy intensity of 
0.25 percent annually, or a total annual decline of 1.25 in energy per unit of real output, can be 
achieved without great difficulty using both off the shelf technologies as well as new 
technologies that are near commercial viability. For example, such an improvement can be 
produced if the “hurdle rates” - that is, the premium that households and firms appear to place in 
their discount rate when considering energy-efficiency investments - declines by 81 percent. 
(For example, the discount rate households use when considering installing better insulation 
would have to fall from 46 percent to 23 percent). Thus, this improvement can be achieved 
through diffusion practices even without assuming a higher rate of innovation and technological
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progress. In fact, some analysts believe that the enactment of the CC AP gets us to the 1.25 

annual reduction.

The Markal model demonstrates that the higher technological case - an increase in the aimual 
rate of improvement in energy-efficiency of 1.75 percent — is more difficult to achieve. 
Specifically, this higher level of energy savings cannot be achieved through better diffusion of 
best technical practices alone. Thus, new innovation must occur if we are to move beyond the 
1.25 case. To achieve the 1.75 case, a new set of advanced energy efficiency technologies was 
added to the pool of technologies. These are part of the DOE research portfolio. Some of these 
technologies are aggressive in their scope: For example, the average fuel efficiency of new cars . 
entering the vehicle fleet in the year 2020 is 33 miles per gallon in the 1.25 case, but rises to 55 
miles per gallon for new cars entering the vehicle fleet in the 1.75 case. They yvere all deemed 
viable in an outside peer-review of the DOE program. ThelAT wll be circulafing the : , / 
technological assumptions necessary to achieve this 1.75 benchmark in a separate paper.

Rather than use the specific technological assumptions developed in Markal, the I AT represented 
technological progress in the DRI model by targeting a 1.75 percent a^ual rate of energy 
improvement in the economy for supply and end-use technologies in all sectors. For residential 
and commercial sector space heating/cooling and water heating, DRI assumed improved 
performance and cost characteristics for various heating and cooling equipment types and 
allowed the model to choose the optimal teleologies. The model selects equipment based on 
life-cycle cost estimates, which include a “first-cosi bias” that weights up-front capital costs 
more heavily than future fuel costs. This is comparable to the higher discount rates used in 
Markal.

For all other residential and commercial sectoi energy end-uses, the DRI model uses estimates of 
the average efficiency of all new and retrofit equipment purchases to determine fuel use 
requirements. These average efficiencies were increased to reflect improvements to technology 
performance and higher rates of diffiision for more efficient technologies. No changes were 
made to the rates of capital stock turnover and replacement.

Table 10 summarizes the effects of higher technological progress (that is, the 1.75 percent annual 
rate versus the 1.25 annual rate), on the economic effects of carbon-limiting policies. As seen, 
higher rates of technological progress can dramatically cut the implicit price of carbon and the 
associated transitional GDP losses. In the lAT “starting point” case (assuming 1.25 percent 
annual efficiency improvements), the implicit price of carbon in the three models is $95, $81 and 
$145 per ton in 2010 and $125, $106 and $130 per ton in 2020, for DRI, SGM, and Markal- 
Macro respectively. In the more advanced technology case, the implicit price of carbon is $88, 
$53, and $77 per ton in 2010 and $30, $51. and $35 per ton in 2020, for DRI, SGM and Markal- 
Macro respectively."’

SGM applied the rate of carbon-efficiency for purposes of modeling technological improvement in 
energy-efficiency because it is easier for SGM to manage C/GDP than E/GDP. Carbon to GDP is an equally 
appropriate target and the differences in the results of the two specifications is not large.
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Table 10: Sensitivity of Implicit Price of Carbon (1995$) 
to Rate of Technological Change -1990 Level Case, No International Trading

2010
1.25 Case 1.75 Case

2020
1.25 Case 1.75 Case

DRI-DRI Energy 
SOM
Markal-Macro

95
81
145

88
53
77

125
106
130

30
51
35

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues used for deficit redueuon. DRJ pej^ prices are generated 
using the annual rate of change in E/GDP. SGM uses a similar rate of change in C/GDP. , ,

.A /V

iCi--The peak GDP losses change accordingly, as shown in Figme}20. Using the^DIU model, the 
peak output loss.of -0.6 percent occurs in 2005, and the economy reach« Tfe;p^p^^^^ grovrthf^^^
path by 2012. The economy’s shift to a higher growth path is also m^e prohmmc^ h^ 
result is more believable, because it is achieved through tedtaol^pj^cal progress lalher tj^ 

revenue recycling that raises savings and fosters investraraiXm fe^ the level of revenue
•V , .recycling falls dramatically along wdth the implicit price dfca^n).

The risk, however, is that these output gains may be sdmewhaf6:ver^i^ because they do not 
account for the cost of the investments needed to reach the higher r^epf technological progress. 
For example, firms will have to perform R&D thk.im^t ^ii^tract them fiom other R«feD tasks. If 
other R&D in the economy fell as energy- carbon-^l^ti^R&D performed, overall 
productivity could drop and offset the economy’s potential'elsewhere. Alternatively,
firms might increase total R&D effort, but leave the economy fewer resources to do other
things. While it is likely that these effects are second-order when compared to the effects of the 
improvement in carbon-related efficiency, they are still absent from the analysis.

0 .4-^
Figure 20: DRI-DRI Energyl990 Level Case, No International 

Trading-Serisitiyi|ty of GDP to the Rate of Technological Progress
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Note: Emissions stabilized ai 1990 levels in 2010 with a 10 year phase-in Revenues used for deficit reduction.
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These results indicate how important technological progress especially in the long term. A 
substantially higher rate of technological progress will improve short-term results. But it is 
capable of moving the analysis significantly once its effects are allowed to accumulate.

Reducing carbon emissions would also reduce other pollutants leading to direct economic 
benefit. The release of CO2 is inherent in the activity of burning fossil fuel under current 
technologies. When CO2 emissions in the utility, industrial boiler, and transportation sectors are 
reduced-either by using less fuel or by altering the mix of fuels-emissions of nitrogen oxides 
(NOx) and sulfur dioxide (SO2) are also reduced. In the atmosphere, NO, and SOi react with 
ammonia to form ammonium nitrate and ammonium sulfate-significant components of fine 
particulate matter (PM2.5), which may cause significant respiratory health problems and 
mortality.^
To investigate this effect, the NEMS model was used tO estimate SO2 and No,^ emissions from 
electricity generation. When emissions are frozen at 1990 levels without trading, NEMS 
estimates decreases in utility NO,, and SO2 emissions of 60 percent 47 percent, respectively in 
2010.

The NEMS model provided emissions for each of the thirteen NERC regions. These results were 
then translated into disaggregated county level emissions by calibrating the NEMS results to the 
county specific data from EPA’s National Particulate Inventory. The results were then fed 
through EPA’s climatological regional dispersion model, which calculates the resulting air 
quality changes for each county. Finally, these results were used to estimate health and welfare 
effects of air pollution using EPA methodology developed under Section 812 of the Clean Air 
Act Amendments and reviewed and endorsed by EPA’s Science Advisory Board.

Health benefits from reducing utility NO^ and SO2 emissions in the “starting point’’ stabilization 
case include avoided mortality, avoided cases of chronic bronchitis, reduced acute bronchitis, 
fewer upper and lower respiratory symptoms, and a decline in lost work days. The results are 
very sensitive to the value attributed to avoided mortality, here estimated at $5 million per 
episode. When monetized these benefits could have a mean value of over $4 billion per quad of 
coal based energy generation. Assuming the estimated 7 quad reduction found by DRI (in Table 
4), this would yield benefits of about $30 billion.

NOTE TO READERS: The lAT has not yet quantified the NO^ and SO2 emission reductions 
from the industrial and transportation sectors or estimated theTeduction in emissions of other 
criteria air pollutants—e.g., carbon monoxide and volatile organic compounds.

’ This analysis assumes that no new regulations to control criteria air pollutants would be implemented at 
the Federal or state level. It is important to note that actions are being considered at the Federal and state levels, 
including proposed new National Ambient Air Quality Standards, the Clean Air Policy Initiative, and new State 
Implementation Plans, that could reduce NO, and SO; emissions from utilities over the next decade independently 
of controlling CO. emissions. ~
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The losses experienced bv the United States hv handicapping ener^-intensive industries in 
international trade need not be lar^e. There is widespread and legitimate concern that forcing an 
implicit energy price increase on U.S. producers will disadvantage them substantially through 
trade, particularly with those countries outside of Annex I that might not be subject to the same 
emissions limits. The lAT used the DRI model to examine the overall trade implications of such 
a possible energy price differential. Industry trade results are discussed in the Industry Results 

section of this report. "

The DRI model examines overall trade effects by assuming a rate at which'producers who export 
to the U.S. experience cost increases. In the aggregate, about 60 percent of imports of 
manufactured goods come from Annex I countries that wfll also expenrace higliCT implicit 
carbon prices (and, therefore, energy prices). The DRI model, ther^re, assunies ito, 
manufactured imports, in general rise by an average of ^6 percent of the foil cost increase; 
experienced by U.S. manufacturers.

This assumption, however, can be criticized as being too fovorable to U.S. producers. If 
exporters from non-Annex I countries do not experience the cost,increase that Annex I producers 
do, then they will no doubt substitute their production fpr. Annex I production. Given this likely 
switching of export sources, the DRI model was^p rtih wth the assumption that foreign 

producers experience a cost increase equal foi on averse, 30 percent as opposed to 60 percent of 
the U.S. cost increase. ‘ ^

■ W-i.

Figure 21 presents the results under these two cases. The effect of the carbon-limiting policy on 
trade is depicted in these runs as surprisingly small. Some of the change in trade flows is 
reconciled in the DRI model by allowing the^excj^gerate to move, but as seen in Figure 22, the 
anticipated changes in the exchange rate theiiiseiyes are not large and do not vary between the 
two assumptions. The smkl differences are nptJiebessarily counterintuitive. There are already 

substantial energy price differences and differing environmental restrictions among trading 
nations that are larger than the price increase that results from the policies considered here.

This aggregate treatment does not capture the effects that might be borne by specific industries 
due to their varying energy intensities. This more detailed examination is presented in Table 13, 
in the section on industry effects
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Figure 21: DRI-DRI Energy 1990 Level Case, No International 
Trading-Sensitivity of the Trade Balance to International 

Price Ratio Assumptions

1990 Level Cese (60% Cese)

Note: Emissions stabilized at 1990 levels in 2010. Revenues used for deficit reduction and assuming a 1.25 percent annual decrease in E/GDP.

Figure 22: DRI-DRI Energy 1990 Level Case, No International 
Trading-Sensitivity of the Exchange Rate to International 

Price RaHd ^sumptions
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Note: Emissions stabilized at 1990 levels in 2010. Revenues used deficit reduction and assuming a 1.25 percent annual decrease in E/GDP.
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Alternative views about Federal Reserve policy can yield significantly different results. The 
Federal Reserve reaction function in the DRI model is an empirically derived estimation of likely 
Federal Reserve policy responses to changes in price inflation and the unemployment rate, 
among other variables. It is seen by DRI as the best proxy for Fed decisions in the model 
simulations. In essence, the reaction function will abate unemployment unless doing so would 
lead to high rates of inflation. This reaction function was used in the analysis as the default 
setting for the assessment of the alternative target profiles and implementation strategies. This 
section reports on a set of sensitivity analyses which consider different Federal Reserve actions: 
maintaining nominal non-borrowed reserves at baseline levels, and a cas« where real non- 
borrowed reserves are held at baseline. As can be seen frora Figure 23,^e effects of the
alternative monetary policy assumptions are substantial, .

fIf the Federal Reserve maintains nominal reserves at baseline, the size of the GDP loss is ^ 
approximately doubled, from a 1 percent peak loss when the ration function is oh to just over 2 
percent peak loss when more restrictive policies are pursued. There is essentially no difference 
between holding nominal non-borrowed reserves const^ and hblding real non-borrowed 
reserves constant. (The level of non-borrowed reservesTn the banking system is an important 
Federal Reserve policy. If the Fed chooses to hold nominal reserves constant, then the funds that 
banks have to lend goes dovm when inflation rises.;: If reserves are held constant, banks can
lend more if prices go up.) '

The sensitivity cases presented here, however, focus only on using the collected funds to reduce 
the federal deficit. The lower deficit (or greater surplus) makes it easier for the Fed to ease credit 
conditions without making inflation worse (indeed, as shown in Figure _i inflation subsides by 
2009 and inflation thereafter is lower than in the basec&e).The Federal Reserve can therefore do 
much to ease the economic transition in such an environment. But, the impact of the Federal 
Reserve reaction function fimdaimentally depends on how revenue recycling policy affects price 
inflation and the unemployment rate. In cases where price inflation remains high and 
unemployment losses are lower, the reaction function would ease credit conditions at a slower 
rate, and the divergence between the reaction function results and the nominal reserves at base 
case may be much smaller.
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Figure 23: DRI-DRI Energy, No International Trading— Sensitivity of 
GDP to Federal Reserve Policy Assumptions
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_ Federal Reserve Reaction on -Constant Nominal Reserves _ Constant Real Reserves

Note: Emissions stabilized at 1990 levels in 2010. Revenues used for deficit reduction and assuming a 1.25 percent annual decrease in E/GDP.

i-' . -. r -Figures 24, 25, and 26 show projections of the Federal Funds Rate, the 10-year Long Term Bond 
Rate, and the Federal Deficit/Surplus, respectively, from the DRI model with the Federal 
Reaction Function used in the an^ysis of the 1990 Level Case, No International Trading 
(“starting point”). These results show how important the treatment of revenue flows isJn the 
DRI model. Substantial declines in the deficit (these runs were produced before the agreement to 
balance the budget in 2002 was achieved in May) allow interest rates to fall, which is the key to 

the economy’s investment response.
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Figure 24: DRI-DRI Energy 1990 Level Case, No International 
Trading- Real Federal Funds Rate

1090 Level Ceee

Note; Emissions stabilized at 1990 levels in 2010. Revenues used for deficit reduction and assuming a 1.25 percent annual decrease in E/GDP.

Figure 25: DRI-DBI_Energy 1990 Level Case, No International 
Trading-- Real 10 Yei^ Long-Term Bond Rate

0 00 . __
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Note; Emissions stabilized at 1990 levels in 2010. Revenues used for deficit reduction and assuming a 1.25 percent annual decrease in E/GDP.
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Figure 26: DRI-DRI Energy 1990 Level Case, No International 
Trading-Path of the U.S. Federal Deficit/Surplus

1990 Level Case

Note; Emissions stabilized at 1990 levels in 2010. Revenues used for deficit reductibri Mid assuming a 1.25 percent annual decrease in E/GDP.

The results presented in the sections below on “Industry Results^ and “Regional 
and Employment Effects’* do not include cross-border emissions trading. The lA T 
is in the process of generating industry and r^lonal results based on using implicit 
carbon prices from SGMAnnex I trading results to simulate macro economic 
conditions for the DRI model, which will extend the final section of the core results 
to the industry and regional levels.

Industry Results

Using the DRI model, the lAT examined both the industry impacts and the impacts to regional 
employment associated .with carbon-limiting policies. Regional impacts are-discussed in the next 
section of the report. Table 11 provides impacts to the energy producing industries and to 
industries that are considered to be energy intensive. Table 12 lists the industries with the 
greatest increase from base case output and the largest decline from base case output in 2010.

Different energy models place different emphasis on three strategies for coping with energy price 
increases, with corresponding differences in projected fossil fuel impacts. These strategies 
include increased end-use efficiency, reduced end-use activity, or fuel-switching towards an 
increased market share of low- and no- carbon fuels. Increased end-use efficiency or reduced 
end-use activity tends to lower overall fuel demand, while fuel-switching favors low- and
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no-carbon fuels, such as natural gas and renewable energy, relative to high carbon fuels such as 

coal.

The DRI energy model results (reported here) emphasize improved efficiency and reduced 
end-use activity. In this model, stabilization reduces the use of all fossil fuels (coal, oil, and 
natural gas) relative to baseline levels. In contrast, for example, the NEMS results rely more 
heavily on fuel switching opportunities in the utility and transportation sectors, as well as 
efficiency improvements in cars. The NEMS stabilization runs show greater reductions in coal 
use than the DRI runs, but natural gas use actually increases relative to baseline due to fuel 
switching and a higher level of end-use energy demand. /C

Table 11: DRI-DRI Energy 1990 Level Case, No International Trading 
Impact on the Output of Energy Producing Industries and Energy Intensive Industries

(percent change from the base case)

No trading

2010 -

With Interaational ■
Trading ^

No trading

2020

With International 
Trading

Energy Producers

Electric Utilities -11.6% n/a -17.7% n/a

Petroleum Refining -8.8% n/a -9;3% n/a

Coal Mining -25.9% ’ n/a -39.3% n/a

Natural Gas -19,9% n/a\- :". . -18.2% n/a

Gas Utilities -11.4% n/a -10.9% n/a

Crude Petroleum -11.8% n/a -12.4% n/a

Fuel Oil -13.6% n/a -16.7% n/a

"Pipelines, ex. Natural Gas” -7.8% n/a -8.0% n/a

Energy Intensive Industries

Food and Kindred Products -0.9% n/a 0.2% n/a

Chemical and Allied Products -1.9% • n/a -1.6% n/a

Petroleum and Coal Products -9.2% n/a -10.0% n/a

Stone. Glass, and Cl^ Products 0.8% n/a 2.3% n/a

Paper and Allied Products -0.6% n/a 0.4% n/a

Primary Metals -1.0% n/a -1.0% n/a

Note: Emissions stabilized at 1990 levels in 2010 with a 10 year phase-in. Revenues are used for Federal deficit reduction, assuming a 1.25 
percent annual decrease in E/GDP. Estimates for the international trading scenario are forthcoming.

Energy intensive industries are put at a disadvantage by higher implicit prices for fossil fuels 
following the imposition of policy. This occurs because they are displaced through trade - an 
effect that DRI depicts as relatively minor - or because the composition of the economy's output 
changes in favor of less energy-intensive goods and services. These composition shifts drive the 
industry results. For some industries, however, composition may shift in favor of energy 
intensive industries because the economy's composition shifts from consumption to investment, 
which calls up a different mix of goods itself.

For example, a number of energy intensive manufacturing and construction sectors benefit in the 
long-term by the stimulus to investment created by the reduction of the deficit. Table 12 shows 
that 6 of the top 10 industries, in terms of output increasing above the base case, are directly or 
indirectly related to construction, which reflect the increase to the investment component of the
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economy. Figures 27 and 28 show the short-term output losses and the long-term output gains of 
a number of these industries.

On the other hand, industries whose production is used primarily for consumption, particularly 
energy products such as petroleum and coal, but also including paper, chemicals, and food and 
kindred products, continue to show losses in annual output. The energy producing industries 
show losses in output from between 8 percent for pipelines and 26 percent for coal mining. 
Consumer non-durable goods producing industries show losses of output that raiiges from 1 
percent for food processing to 10 percent for rubber and plastic footwear. In the longer-term, 
other than the energy producers, the consumption-oriented industries are expected to just about 
reach their output levels in the baseline.

This mix effect is particularly and obviously important for energy producers. The DRI model 
suggests output of petroleum products will decline by 9 percent in 2010 and in 2020, when 
compared to the base case. As seen in Table 12, coal production in the United States will be 26 
percent lower in 2010 and 39 percent lower in 2020 when compared to its projected levels in the 
base case.- '

Figure 27: DRI-DRI Energy 1990JLevel Case, No International 
Trading-Output in Key Indusifries—New Construction, Mill and 

Wood Products, Veneer and Plywood, and Concrete and Gypsum

S.0% i

2.0% -

0.0%-

•2.0% •

New Construction 
—w- Concrete and Gypsum

- Mil and Wood Products

- Cut Stone and Lime

- Veneer and Ptywood

Note: Emissions stabilized at 1990 levels in 2010. Revenues used for Federal deficit reduction and assuming a 1.2.' percent annual decrease in 
E/GDP
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Figure 28: DRI-DRI Energy 1990 Level Case, No International 
Trading—Output in Key Industries—Motor Vehicles, Steel and Mill 
Products, Structural Metal and Plate Work, Aircraft, Aluminum

4 0% ,

.1.0%

structural Matal and Plata WorliStaal artd Mil ProducUMotor VahicMa

Note: Emissions stabilized at 1990 levels in 2010. Revenues used for deficit reduction and assuming a 1.25 percent annual decrease in E/GDP.

Mining (including coal, oil, and natural gas extraction) employment would be 6 percent and^ 
percent lower, respectively, in 2010 and 2020: theseTdeclines are lower than output losses 
because productivity in the industry is generally ;Mtfcipated to improve and the nation’s coal mix 
is projected to shift to more productive coal reserves. These employment losses are particularly 
severe in the east and west south craitral regions.

Electric utilities experience smaller percentage reductions in output, but their losses are larger in 
dollar terms. Utility output declines by about $30 billion in 2010 and $52 billion in 2020 when 
compared to the base case. Petroleum refining and coal mining also experience larger losses than 
other energy-related industries on a dollar basis.
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Table 12: DRI-DRI Energy 1990 Level Case, No International Trading 
Impacts on the Output of Selected Industries 

(percent change from the base case)
2010 2020

Industries with the Largest Percent Increase in Output
Aircraft 3.0 3.7

Truck Trailers 3.0 3.7

New Construction 2.8 5.4

Truck and Bus Bodies 2.7
• •:

3.5

Partitions and Fixtures 2.5 . 3.9

Lawn and Garden Equipment 2.3 3.3

Elevators and Materials Handling Equipment 2.3 2.8

Structural Metal Products 2.2 . . 2.9

Concrete and Gypsum 2.\ 4.3

Plumbing and Heating Equipment ^"2.1 4.0

Packaging Machinery 2.J 2.7

Industries with the Largest Percent Decline in Output*

Rubber and Plastic Footwear -lOJ -3.9

Nonferrous Metals -3.2 -5.4

Household Audio and Video Equipment -3.2 -6.1

Chemical and Fertilizer Mining -3.1 -3.3

Watches and Clocks . -2.8 -4.9

Iron and Ferroalloy Ores -2.6 -2.8

Other Leather Goods -2.5 0.4

Nonferrous Wire and Cable -2.5 -2.8

Misc. Nonferrous Ores -2.3 -3.7

Industrial Organic and Inorg. Chemicals -2.2 -2.1

Computers -2.1 -6.1

* Excluding energy producing secton.

r
As discussed earlier, the DRI model found that the effect of a carbon-limiting policy on 
international trade is relatively small across all industries. However, as Table 13 shows, the trade 
impact on some specific industries are relatively large. For example, imports by the cement 
industry increase by 13 percent and exports are off by 3 percent, a net trade loss of 16 percent. 
Steel imports increase by almost 7 percent while its exports are cut by about 1 percent, a net 
trade loss of about 7 percent On the other hand, fuel oil imports decline by about 39 percent, 
while exports increase by about 1 percent, a net trade gain of 40 percent. Imports for the 
industries listed in this table generally increase, while exports decline slightly.
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Table 13: DRI-DRI Energy, 1990 Level Case, No International Trading 
Effects on Exports and Imports in 2010 

(percent change from base case)
Imports Exports

Paper and Allied Products 
Pulp Mills
Paper and Paperboard Mills 
Paperboard Boxes and Containers 
Paper Coating and Laminating 
Sanitary Paper Products 
Chemical and Allied Products 
Industrial Inorg. and Organic Chemicals 
Fertilizers

Pesticides and Agr. Chemicals 
Petroleum and Coal Products 
Petroleum Refining 
Fuel Oil
Stone, Glass, and Clay Products 
Cement

Concrete and Gypsum 
Cut Stone and Lime 
Primary Metals 
Steel and Mill Products 
Iron and Steel Foundries 
Iron and Steel Forgings 
Aluminum

Transportation Equipment 
Truck and Bus Bodies 
Truck Trailers 
Motor Vehicles
Motor Vehicle Parts and Accessories 
Aircraft

Aircraft and Missile Engines and Parts 
Computer and Electronic Equipment 
Computers

Computer Peripheral Equipment 
Semiconductors

0.9%
2.3%
1.6%
1.2%
0.8%

3.6%
.5J%
0,2%

-7.7%:
-38.6%

13.3%
5J%
7.4%

6.6%
2.7%
3.6%
3.8%

' 3.4% 
4.7% 
3.1% 
1.4% 
3.0% 
1.5%

2.7%
2.3%
0.3%

0.1%
-0J%

■V 0.1%
.. ; ^ » 0.3%

-1.0%
'■ ^-,.-:-2.o%.

0,4%

0.5%
0.6%

-2.8%
-0.2%
-1.1%

-1.4%
0.0%
-0.1%
-0.5%

0.1%
0.0%
-0.1%
-0.1%
3.7%
2.5%

-0.8%
-0.2%
-0.6%

Note; Emissions stabilized at 1990 levels in 2010. 
E/GDP.

Revenues used for Federal deficit reduction and assuming a 1.25 percent annual decrease in

Regional and Employment Effects

The effects of climate change policy on the various regions of the country are shown in Table 14. 
In general, states in the East North Central, East South Central, and West North Central regions 
will have proportionally greater losses in population. 150-. 125-, and 75-thousand, respectively, 
and employment. 210-. 165-. and 125-thousand, respectively, than the other regions of the 
country. See Figures 29 and 30. Total non-farm employment loss due to the climate change 
policy is about 900 thousand in 2005 compared with the baseline total non-farm employment of
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135.3 million in that year. In 2010, total non-farm employment loss due to the climate change 
policy is only 400 thousand, compared with the baseline total non-farm employment of 140.9 
million, as the economy starts to recover. The New England, Middle Atlantic, and the Pacific 
Southwest are expected to show long-term gains in population of 125-, 110-, and 130 thousand, 
respectively, and in employment of 125-, 45-, and 65-thousand, respectively, because of climate 
change policy implementation.

Figure 29: DRI-DRI Energy 1990 Level Case, No International 
Trading— Population by Region (change from the base case)

-------------------------------------------------- PadfleSflbttMKt

PKiffeNortiM

: ■

West South CeRM

West North Central

East South Central

^East North Central

SoiAh Atlanbc

Middle Atlantic

New England

-0.05 0
Thousands

0.09

■ I-:-'
02005

■

Note: Emissions stabilized at 1990 levels in 2010. Revenues used for Federal deficit reduction and assuming a 1.25 percent annual decrease in 
E/GDP.

The key to the regional effects relies on how revenue raised through permit sales is recycled to 
the economy. In the policy reviewed for regional effects, revenues are used to reduce the Federal 
budget deficit, which supports savings and, thus, increases investment. The climate change 
policy favors those states where production in industries support investment in structures and 
capital goods equipment, and of course, those areas of the country that are not as dependent on 
fossil fuel production. The climate_change policy's effects are mitigated in those regions whose 
mix of industries favor investment goods industries and where the levels of industry production 
are large and can absorb the losses in production in industries that produce consumer goods.
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Figure 30: DRI-DRI Energy 1990 Level Case, No International 
Trading—Total Non-Farm Employment by Region 

(change from the base case)

Pacific Southwail
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Wait SouttiCannl
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0300S ■ 2010

..S'- ■■'i/

.Note; Emissions stabilized at 1990 levels in 2010. Rjcvenucs used for Federal deficit reduction and assuming a 1.25 percent annual decrease in 
E/GDP.

As shown in Table 14, although.the West SouthCentral region is expected to have the greatest 
losses in fossil fuel employment, about 15 thousand in 2010, this represents only about 6 percent 
of its total mining employment in that year. On the other hand, the East South Central Region is 
expected to lose about 8 thousand in 2010, but this represents about 22 percent of its total fossil 
fuel employment in the same year. '
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Table 14: DRI-DRI Energy 1990 Level Case, No International Trading
Regional Impacts

Year New Middle South East North East South West West Pacific Pacific
England Atlantic Atlantic Genual Genual North South North-west Southwest

Genual Central

Disposable Income, % change from the base case
2005 0.9 0.4 -0.1 -0.4 -0.5 -0.7 -0.2 ' ' 0.3 0.3

2010 1.9 0.7 -0.1 -1.1 -13 -1-2 -0.4 1.1 0.6

2020 2.9 0.9 0.1 -1.4 -'■5 .. .:-.l-9 '. -0.7 ■ I'l 0.7

Total Non-farm employment, % change from the base case
2005 0.3 -0.4 -0.8 -1.0 -1.3 .* -0.9 -0.8 -0-4 -O'*

2010 1.7 0.3 -0.4 ■1.1 -1.8-1^ -0 8 ■ -0.7 • • 0.8 . : i ■ 03
:.L,

2020 2.7 0.5 -0.2 -1.1 -0.8 0.5%

Mining, Oil, and Gas Employment, % change from the base case .. ....■■■■

2005 0.4 -8.5 -8.3 -5.9 -10.9 -0.8 -1.4 -2.1 -0.9

2010 4.4 -10.9 -11.6 -7.8 -20.5.: ’ ■ 1-0 -6.4 ■1.1 0.8

2020 9.0 -14.0 -15.6 •6.2 -27.g'
^ 4.3 -4.8 -8.3 0.6

Population, change from the base case (millions).'
■ ■'■■■■

2005 0.0 0.0 0.0 0.0 0.0.::. 0.0 " 00 0.0 0.0

2010 0.1 0.1 0.0 -0.2::-: -0.1 ; V -0 1 -0.1 0.1 0.1

2020 0.3 0.2 0.0 -OJ -O' -0.1 0.1 0.2

Manufacturing Employment, change bvm the base case (thousands)
2005 9.6 1.7 -32.5 -77.1 ..'V -24.7 ; -1>5 -21.5 -1.0 -0.6

2010 26.5 21.7 -28.4;, :: -116.1 -32.5 , ' -28.3 -28.5 6.7 17.3

2020 36.9 13.9 -33.8 -142.5 . -32.7 -35.3 -41.8 7.3 23.9

Transportation. Communication & Utilities, change from the base case (thousands)
2005 1.7 -4.1 -12.1 -i5.5;::-:;'--^'"-4.9 -8.1 -8.7 -1.6 -6.5

2010 5.7 -2.9 -165 •255 -9.4 -13.5 -14.9 0.3 -5.5

2020 8.4 -4:8 -18.1 -31 8 -10.0 -16.1 -17.9 0.4 -5.4

Note: Emissions stabilized at 1990 levels in 2010. Revenues used for Federal deficit reduction and assuming a 1.25 percent annual decrease in 
E/GDP
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Appendix Table A: Assumptions Regarding 
Non-Carbon Greenhouse Gases 

(million metric tons of carbon equivalent)
1900 1995 2000 2005 2010 2015 2020

Baseline Emissions 
CH4
HFC PFC 
N20 
Sinks 
Total

169
24
37

-136
95

178
n/a
34

-128
n/a

150
42
31

-121
102

152
69
32

-120
133

Cost EfTective Reductions in Emissions (assuming an implicit price of carbon ofS70 per ton) 
CH4
HFC PFC 
N20
Sinks 7
Total Reduction
Emissions with Cost Effective Reductions
CH4 169 178 150 ' 152
HFC PFC 24 n/a 42 69
N20 37 34 ' 31 32

Sinks -136 -128 -121 . -120

152
91
34

-119
158

li
51

4
15
97

125
40
30

-134

154

36
-111

194

29
75
4

P
123

126
41
31

-126

155
133
37

-103
223

29

no
4

15
159

126
23
33

-118
Total Other Gas Emissions 
Reductions Below 1990 Levels

n/a 102 61
34

71
23

64
31

Note: Million metric ton of carbon equivalent calculated using 100 year Global Warming Potentials (GWP) (IPCC. 1995) The $70 per ton 
implicit price of carbon was an estimate used by the lAT prior to generating implicit price of carbon using the lAT models.
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The term economy or economics was brought out a few times in your 
J^arks. Based on over the last four years of analysis, assessment — and one 

Congressman Dingell's points was, first, we have still not seen the 
Administration's economic model, economic assessment, analysis, even though, as 
|congressman-Dingel1 pointed out, it has been promised for more than a year. I 
fwould be interested in knowing what the problem is* And second, rnaybe to a 

^bigger point, Mr. Secretary, how can vou ao forward and make any decisions on 
economics and the consequences of these actions without any roaa map, witlTonlr 
any analysis, without any assessment, without any model? So you can dive into 
that, Mr. Secretary, anywhere you wish.
SEC. WIRTH: Let me be . very careful in what I say because I personally share many 
of your own frustrations in not having the models out. And I think many of us 
have been very frustrated by the great difficulty that has been reflected in 
attempting to take the three different fundamental models that are used and 
merge them into one. That process has been going on since our announcement in 
Geneva in 1996. And we had hoped, Mr. Chairman, to have those out early in the 
year. This task proved significantly more complicated than we had thought it 
was going to. For example, to give you — there are three different models.
None of them were really sensitive to including the very important joint 
implementation and emissions trading operations which changes the whole nature 
of this. That had to be fed in and worked. And that also proved to be very 
difficult. Second, we have discussed publicly in as many ways as we can, you 
know, the general approach that we are taking to this. I don't think it's any 
mystery about what the general parameters of what we are discussing is. Most 
people know what they are. And in fact, as I noted in my testimony, the first 
analysis out for peer review on May 15th has been broadly discussed in public.
It was in Inside EPA. One of your future panelists used it as a basis of a broad 
discussion with dozens of highly-respected individuals in Baltimore ten days ago 
or two weeks ago. So, in fact, that first draft for peer review has been out 
very publicly. We are now accepting all of the comments. We are in the process 
of taking all of the comments. We have been asked if we would peer review it.
We said. Yes, we would. It went out for peer review. It got leaked. That 
information is out. We have that back, and we hope to have that in very soon. 
Third, as a noneconomic modeler, Mr. Chairman — although I have listened to all 
of these people to the point of almost becoming thoroughly anesthetized by them 
— 1 do believe that one can put a certain amount of faith in these models. And 
they only go so far. You know, these models are not going to determine a whole 
lot of things. These are the same models that were very wrong about what 
happened with the energy bump up in pricing in 19 — after the Arab. Oil Boycott 
of 1972. They were models that, for the most part, were very wrong about the 
cost of the Clean Air Act. They are models that do not reflect a lot of other 
aspects, what happens with certain investments that we make in alternative 
energy programs, for example. There are other models. There are other groups 
out as a final comment.
For example, the Union of Concerned Scientists and NRDC have estimated that we 
could achieve a ten percent reduction by the year 2010 with investments that pay 
back to us, focused predominantly in conservation activity. Recently, the 
National Energy Laboratories Group came out saying that we could stabilize by 
the year 2010 at the equivalent cost of $20 a ton, which would be about $10 
billion a year in overall cost to the US economy, which would then be fed back 
into the economy. And many think that would be a wash and maybe even 
beneficial. There are all kinds of different ways to looking at these models.
We will have it out as soon as possible. Everybody will look at the models. But 
the models are one high priest of economic activity. Ultimately, we are all
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sL. SARBANES; I'd like to try to trace through how
The framework convention that was adopted in October of 1992 was a ^hat was 
whLe ^e parties committed to voluntarily bringing down the greenhouse gas

emissions. Is that correct? . .
SEC. WIRTH; Yes, Senator Sarbanes. The term of art is a non in
SEN. SARBANES: And were all countries — how many countries tnowo
cc”«ri.B, I think, Bi9n that. Ho„ many ratified it in the end, do ydn know?

SEC. WIRTH; A hundred and fifty some odd. Or now 161 countries have now

SEN. SARBANES: Now was each of the countries that ratified committed to the

SEC^^SlRM:°So!‘'thIre vas a differentiation between countries Senator Sarbanes, 

in what are called Anre:t One countries and non-Annex One countries.
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^ow although much remains to be decided before December, Mr. Chairman, we are 
concerned that the United States has already agreed to a very dangerous 
principle that now governs the rest of the negotiations. At UN talks in Berlin 
in 1995, the US agreed to what's become known as the Berlin Mandate. It says 
that only Annex One countries would have to meet legally binding targets for 
their greenhouse gas emissions. Other countries, from impoverished developing 
nations like much of Africa to the fast growing economies of southeast Asia to 
China and Mexico, would have no binding limits on their emission. With rapid 
industrialization, the countries with no requirements will soon be responsible 
for well over half the planet's greenhouse gas emissions. And with no emissions 
reductions to meet, these countries will attract foreign businesses like a 
magneto--------------------------- '
While no firm decisions have been made regarding domestic reduction policies, 
all of the mechanisms under discussion would have the same impact, that is a 
sharp rise in energy prices, resulting in significant economic dislocation. For 
example, a carbon tax or carbon permit price of $100 per ton of carbon is 
equivalent to a price increase of 26 cents per gallon of gasoline, $1.50 per 
thousand cubic feet of natural gas, a $52-per-ton increase in coal, and two 
cents per kilowatt hour of electricity. These are minimum lev6ls of energy 
price increases for.a policy to stabilize US carbon emissions at 1990 levels. 
Several studies have been done to estimate the impact of a treaty on the 
economy. A range of estimates exist. But even the most conservative estimate 
shows a large job loss as a result of policies to reduce emission. According to 

1992 study by the US Department of Commerce, a carbon tax that would help the 
Us achieve emission reductions of the scale now being discussed in the UN would 
cost some 1.7 million US industrial jobs.
More recently, the Administration has conducted two studies estimating the 
economic impact of meeting emission reduction targets. The first was released in 
June of '96. And the second is currently in draft form, dated June '97. The 
'97 study makes new assumptions which reduce the estimated loss of production, 
or GDP, and implicit job losses by roughly one-half the expected GDP reductions 
estimated in the analysis a year before. The new assumptions also accelerate 
the economy's bounce back by several years. In general, under the '97 study, 
estimated GDP losses are assumed to-be one-half of what they assumed in 1996.
And they occur, the bounce back occurs, in half the time.
Nevertheless, even with those new assumptions, the Administration draft study 
shows that 900,000 jobs could be lost as a result of climate change policies. 
Jobs will be lost in nearly every region of the country and across a broad range 
of sectors. Those job loss estimates should be regarded as very conservative,
Mr. Chairman. A much more realistic estimate of thei impact of stabilization at 
1990 levels would be.in the order of 1.25 to 1.5 million jobs, with even larger 
job losses to achieve a reduction level below 1990 levels. And you’ll recall 
that the proposal right now from the European community is to reduce below 1990 
levels an additional 15 percent by the year 2010.
The '97 Administrative study does not attempt to measure the impact of the job 
loss to our international competitors who are not subject to emission 
limitations requirements. This is a crucial matter for jobs and incomes which 
the Administration must address. The Administration and it's consultants expect 
that natural gas will displace coal in increasing quantities. The DRI model 
used by the Administration indicates that 57 percent of all emission reductions 
by 2010 and in the stabilization case would result from a reduced demand for 
coal. And that would increase to 65 percent by 2020. Energy- intensive 
industries would be most hurt by rising energy prices. Chemicals, refining.



Page 37
Federal News Service, JUNE 19, 1997

?he rise'ir. er^ergy prices would place US ir^dustry at a
As energy prices rise to reach more stringent targets, :obs wrll move
c^u'SeB -- that's ho„-A„„e« One ccunttlss - that do not have to meet those
targets. Carbon dioxide emissions, as well as jobs and incomes,
ironically, in those industries where jobs move, emissrons of ^
well as oLer air and water pollutants are likely to rrse since the

in the US must already meet more stringent
than our competitors. Both the target concentration level and the timetable
meeting these levels are still to be negotiated. ...........................

'These are"crucial decisions and muiT be caretuiir considered. A rush to ^ 
judgment in Kyoto could result in long-term damage to our ^ 1°
little or no environmental benefits. Two basic principles must guide our 
approach of these negotiations. First, all countries of the world must 
included in emission limitations. Emissions in China alone are growing rapidly 
enough to increase carbon dioxide concentrations in the 
other countries were to reduce their emissions.
will ultimately dwarf the emissions of the US as industrialization proceeds 
because of their much larger population. Second, emission reductions must not 
proceed in a manner or in a timetable that causes severe damage to the US 
economy. Jobs and incomes must be protected and adverse effects on our 
international competitiveness must be avoided. The current
negotiations is fatally flawed, Mr. chairman. It does not meet the re^ireme 
of equity or environmental effectiveness. It requires a very large de facto 
enerS tax, the transfer of a large chunk of our industrial base overseas and at 
the end of the day, does little or nothing to improve the prospects for a better

Mr""'chaLman"''tL AFL-CIO is ready to work with you and to
develop tools to address climate change in ways that are equitable and genuinely 
deal with the problems. Global warming is a global problem. And our response 
must involve the entire international community. Thank you, Mr. Chairman. _ 
SEN. HAGEL: Mr. Trumka, thank you very much. We'll listen to t e remain er 
the panel and then come back around for questions. Thank you.

Mr’. BRYCe\eIDIG: Thank you, Mr. Chairman. My name is Bryce Neidig. I'm a 
farmer and President of the Nebraska Farm Bureau Federation and a member of the 
Board of Directors of the American Farm Bureau Federation, which I represen^ 
today. My family owns — and I operate with my son — a 650-acre corn, soybean, 
and alfalfa farm in northeastern Nebraska near the town of Madison.
TO give you some credibility about it being a farm. I live in the 
born in, the same House my father was born in. My grandkids think I came with 
the place, but I didn't. (Laughing.) It's been in the family Tears. I ^ 
very concerned that the international agreement on climate change will hurt my 
farm operation and others like it across the nation. I appreciate this ^
opportunity to discuss a subject that practically every farmer is an expert on, 
the weather. Experts or not, they complain about it. It rains too much or too- 
little. It's too cold or too hot. And frost threatens the harvest. We are 
interested in the weather because our livelihood depends ^
Farmers who are aware of the Climate Change Treaty are concerned about ^°"trols 
which may be imposed on the farmer to reduce greenhouse gas emissions They are 

.concerned about higher costs for fuel, energy, vehicles, and 
are concerned about new, burdensome regulation. They are concerned about threats
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grateful for your time. You have each focused on a particular area that's 
Fimmense concern and I very much appreciate the courtesy that you've extended 

r^j_g committee, this body to come forward and talk a little bit about this 

important issue.
Mr. Trumka, let me begin with you. I'd like to focus a little bit on some of 
your testimony. I don't know if you were in the room this morning when Senator 
Wirth talked a little bit about it. My request, the conversation I had with him 
a couple of days ago regarding the ultimate goal of this treaty of 70 percent 
reduction in greenhouse gases. .'•That's rather significant. Would you give me 
some analysis of what that would do to jobs?
MR. TRUMKA; It would devastate jobs, and particularly if the timetable were 
crunched in as they are currently proposing it. Right now, to get to 1990 
levels and stretching it out to the year 2015 or 2020, you're looking at a job 
loss of a million and a quarter to a million and a half. If you magnified that 
to the level that you're talking about and keep the timetable the same, you're 
going to magnify the number of jobs lost. It would actually be devastating to 
various sectors of the economy. When you balance that against what it would do 
under the current structure, it makes absolutely no sense because they would 
shut a power plant down here and build a power plant in Mexico. They would shut 
a factory or a steel mill down here and build it somewhere else. We lost the 
jobs, they gained the jobs, and the environment gained nothing in the process.

Mr. .Chairman, if you limit justify stabilizing us, stabilizing to the 1990 
levels to the annex 1 countries, here's all you do. The CO emissions are 
scheduled to double, or are projected to double by the year 2066. If you put 
the burden on us and no one else, it will simply move the timetable back to 
2059. Seven years difference in timing with job loss that ends up in the 
millions. SEN. HAGEL; To continue along these lines, your testimony also 
included comment that for every $100 in a carbon tax or equivalent trading 
program, we'd be talking about roughly a 26 cent per gallon increase in 
gasoline.

Actually, I think those numbers, at least the numbers I've seen, are even higher 
than that so I think you take a pretty conservative baseline, which is good. 
First of all, give me a little more the impact in your analysis and the AFL- 
CIO^s analysis on what that would do to the economy. And second, do you believe 
your membership, the people of this country would be willing to do that, and it 
all does connect back to something we talked very little about this morning. We 
tried to get there, and that's something Mr. Fay talked about, is the 
cost-benefit analysis of this. When you have no numbers, even though Secretary 
Wirth dismissed the models to some extent. I don't know how we get anywhere 
without having some cost-benefit analysis, some ratio, some rationale to 
accomplish whatever we need to accomplish. The last point on this is, I said 
right in the beginning of this hearing this morning there are few people that I 
know in this body or across this country that do not believe we have some 
problem here. We have to face this. And what we are trying to — again, the 
identification of the problem, the magnitude, and then once we'identify that 
with some basis of knowledge, of an analysis, the cost- benefit analysis is very 
important, then we develop a policy, a commonsense policy. So with that, would 
you like to talk a little bit about some of those issues, the gasoline tax, your 
membership. MR. TRUMKA: Absolutely, Mr. Chairman. First of all, it's hard for 
me as a negotiator, having to have negotiated literally hundreds of contracts, 
to comprehend how you can go into a negotiation, make proposals that are 
ultimately binding on you, without knowing with some specificity or at least a
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fijrly good understanding what those proposals are going to do. That's really 
JJJjat we've been told so far. Every time we've asked for an analysis on what 
'f-ljese proposals will do in terms of impact on the economy, impact on jobs, 
impact on energy price increases, impact on trade, we are told that the models 
don't exist, we'll get to that. I think that's an unhealthy way of negotiating 
any kind of deal and I wouldn't advocate it to any of our membership'. Our 
membership look at those prices and let's assume for just one second that they 
could pay a 26 cents increase for gas, or they could take a one-third increase 
in the price of their electricity. Are they willing to do that? I think highly 
unlikely they are, but the more realistic thing is, what does it do long-term to 
their jobs? Those type of price increases can destroy industries that, take 
their jobs away. Whether they were willing to pay them or not, they won't be 
able to pay them. There's simply no reason to rush to that right now until 
we've done a very thorough analysis of the impact and we can negotiate with all 
of our partners for a fair, level playing field so that we don't simply displace 
our jobs by having higher energy prices, higher taxes than our competitors and 
still have no gain to the,economy. I think my membership or the membership of 
the AFL-CIO would be angered, to say the least, at some of these price 
increases. If you heat your home with gas, for instance, and the tax would go 
up $1.50 per thousand, it's right now $1.42 per thousand, you are doubling the 
price of gas. That's before you add the increase of what demand will do to a 
price increase. You look at the gasoline tax of 26 cents. A family farmer over 
there, he can't take a hit of that magnitude. They simply cannot do it and 
survive in today's economy. I think our people really want a clean environment. 
They want to leave a clean environment to their children, but they also want to 
leave a healthy, vibrant economy and these aren't mutually exclusive, Mr. 
Chairman. If we take our time and do it right the first time, we can get both. 
That's what I think my membership would .demand and I think has a right to. SEN. 
HAGEL; Thank you. Senator Sarbanes?

~$EN.SARBANES: Thank you, Mr. Chairman. The first question I want to put to 
each member of the panel is, do you think there is a serious problem that we 
have to deal with with respect to global warming? MR. NEIDIG; I think that 
there is a problem. Is it a serious problem? To be very candid, no,.I don't 
think it's a serious problem. The industry I represent does not think it's a 
serious problem. Now I don't mean to the flip. I've not been around as long as 
Senator Byrd, has, but in my life time, 1936 in the.state of Nebraska, northeast 
Nebraska,, we had 30 days that the temperature never got below 100 degrees in the 
summer, and 30 days in the winter the temperature never got above 0. We didn't 
hear a word about global warming. The,last four years I could have used a 
little in the spring when I planted the crop. I don't think there's a serious 
problem. , SEN. SARBANES: So you don't think we need to do anything?
MR. NEIDIG: I don't think there's a rush to do that. I think we need to be 
very aware and we need to be concerned, and certainly would be willing to work 
these things, but there is not a compelling reason to rush pell-mell to this at 
this time. SEN. SARBANES: That's a different question. MR. NEIDIG: Sorry? 
SEN. SARBANES: That'S a different point. I mean, I wasn't exploring whether we 
should rush pell-mell. , I thought never believe in rushing pell-mell into 
anything because you can always make it worse rather than better. The question 
is whether there's a serious problem that we need to address, and I. take it your 
position is no. MR. NEIDIG: That's right. SEN. SARBANES: Mr. Fay? MR. FAY: 
I think our companies would agree with the consensus of the senators here that 
this is a serious problem that ,needs to be addressed, but it needs to be 
addressed over a long time frame, not some emergency short-term action.
SEN. SARBANES: But we need to try to come to grips with it. MR. FAY: Yes.
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^ts it would have on his membership, jobs, the ripple effect. I was talking 
Senator Lugar this morning, who is a very distinguished member of this 

^nel. Also, as you know, chairman of the Agriculture Committee. He was 
/telling me that he had met recently with some individuals to the United Nations 

and they were talking about projecting out population numbers, what it was going 
to take to the feed the world. Somewhere 9 to 10 billion people in the world in 
50 years, what pressure and burden that was going to put on our food producers, 
our farmers. And connecting that to what we have been talking about today is a 
pretty significant question and challenge. Would you develop a little bit for 
this panel, Mr. Neidig, some of the thoughts that you have regarding the numbers 
that have been thrown around here, what that would do to production, farm 
production to feed the world? MR. NEIDIG; Well, it would be, as I indicated, 
it would not only be drastic, it could be devastating. It would be devastating. 
As indicated in some of the figures I had here,-my own farming operation, which 
is not large, it's average to small. You add that much cost we're talking 
about, whether it be 2,5 cents a gallon for gasoline or 50 percent increase or 30 
percent increase, whatever, it gets to the point where it is absolutely 
uneconomical for me to continue the operation. Now that is not necessarily 
dependent upon the size of the operation because you just magnify the problem 
with larger operations under those kinds of situations. So we not only would 
reduce our ability to make a living or be profitable, we would reduce our 
ability to feed the world, if you will, because as you know, American farmers 
serve and feed many more people than just those in this country. So we not only 
become uncompetitive, we come out of business and there exacerbate the problem. 
It's hard to describe. Senator, exactly the fear and the concern that I and my 
people have if we faced this kind of a mandatory situation that isn't across the 
board. And even if it were across the board, we're going to significantly 
reduce our ability to produce food and fiber for the world.

SEN. HAGEL; Thank you. Mr. Fay, I’d like to get to some of your testimony. I 
have read your letters to State Department, the White House. I compliment you 
on each. They are well thought out. As your testimony, I think very poignantly 
brought out, what we are striving for is some kind of a policy that is 
economically sound, allows economic growth, continue to a higher standard of 
living for all our people. This is an argument that gets lost in this. I hear 
some of my colleagues talk on one side in the morning about, well, we have to 
give everybody equal opportunity and standard of living. Then in the afternoon 
they talk about, well, let's cut our economic growth back one or two percent 
because we're going to go do this. Well, we can do that. Something's going to 
give here. I am interested in your presentation today and the letters you sent 
to the White House and State Department from the standpoint of the commonsense 
approach'you've taken on this on economics—^ First of all, range out a little 

" bit^or us on whywe have not seen any cost- benefit analysis, any economic, 
modeling, that I have seen at least, that would give us some sense of are we 
doing the right thing, tying where we want to go, this environmental policy to 
sound economic po^.icy. MR. FAY; Well, I obviously can’t speak for the 
administration on that point. I do know that it’s been promised for over a 
year. There has been a lot of modeling going on, however, outside of the 
government. Frankly, it’s all pretty consistent and it all points to the kind 
of conclusions that I outlined. But what is missing is, what are you thinking 
of in terms of implementation. The types of things you just asked about in 
terms of imposition of carbon taxes or various policies or measures, we’re not 
interested in pursuing some laundry list of command and control programs or 
taxes to implement this initiative.

V/
k °’-s\'v7«irsVi'
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lot about a potential of some kind of cap in trade, some emissions

■ ’■e?J
d to that, we all kind of know generally where the economic 

information is sending us, but we're not getting the kind of specifics, we're 
not getting the kind of dialogue we've been promised. You know, in 1993 the 
White House promised the White House effect on the greenhouse effect. Well, 
lately we've felt a little bit more like the whitewash of the impact on a 
blackout on information. We need to get that dialogue done, and if^it's not 
going to get done by Kyoto, and I fear that it's too late to have that dialogue, 
then no, there shouldn't be an agreement because we have a right to know.
NOW they have ideas. They keep telling our information is showing that it s 
kind of a thing cited by the National Academy of Sciences that Senator Sarbanes 
referred to, that it's modest, that there are things we can do. That's the 
wonder of mind-numbing macroeconomic analysis. But there are certainly going to 
be some people who will suffer, such as Mr. Trumka's members, such as the farm 
community, such as the manufacturers that I represent. . -4.
We want to have that debate. We want to have that dialogue. We want to have it 
before they agree to the treaty, not after.
SEN. HAGEL: Are you familiar with a study I understand that was done in 
November, the Argonne National Laboratory study?
MR. FAY: I'm familiar with it. . ^
SEN. HAGEL: My understanding is that the name of the study was "The impacts of 
potential climate change commitments on energy intensive industries." My 
understanding is also that that was never released. Do you know anything more
about it than that? ,., , «MR. FAY: It was never officially released. I guess it managed, like drafts of
the current economic analysis managed, to find its way out there. And we've 
been told that, well, it's a qualitative study, not a quantitative study and 
yes, it does point up to these objections.
We sponsored a conference last week where we asked them to present somebody to 
present their view and what was good or bad about the study. The_administration 
declined, and so again, I know the study's out there. I don't think I mean, it 
suggests very draconian effects, it suggests that a carbon tax won't succeed in 
achieving the policy objectives they're trying to achieve.
Then it's suggested by the administration that that's not what the study was 
designed for. But if they are not going to tell us what it was designed for, or 
what they view it to do, we can't read their minds._____
SEN. HAGEL: Mr. Fay; tnanx /you.""" ' ------ —
Senator Sarbanes? w i
SEN. SARBANES: Well, I think that's a very good point. In fact, I think your
whole statement was very helpful in terms of its analysis. I take it your 
starting point is that we should be striving to reach an agreement but we need 
to be very careful in how we do it and take into account these various concerns 
that you raise here. Is that a fair statement?
MR. fAY: Yes, sir. ,SEN. SARBANES: I have to tell you, I'm not so sure that there's at least it
seems to me there's considerable .room here to advance with respect to 
controlling, global warming without getting yet into the situation of paying 
significant costs. Now at some point you're going to get a tradeoff, but you 
know, if we're using double the energy that our competitors are using — you 
know, the price of gasoline in this country is, compared with other industrial

countries, is far less.
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Mr. Chairman, I appreciate your holding this hearing. I consider it a great 
honor to testify beside my good friend and highly respected colleague from West 
Virginia, Senator Byrd.

I do not appear before this Subcommittee as a critic of the idea that we are 
engaged in climate change negotiations and that we are moving forward. I'm
critical of the idea that we are negotiating without the full and proper information 
that we need.

With respect to the climate change negotiations, I have several questions to 
which I have yet to receive satisfactory answers.

One: Have we overreached on the science?

The State Department has concluded that current science proves that global 
vimrming is 'dangerous" and requires immediate emissions reductions. But the 
official U.N. scientific body has gone only so far as to identify a link between 
human activity and warming, but their own document on the science states, and I 
quote, ^our ability to quantify the human influence on global climate is currently 
^ited In other words, we don't know with any degree of precision how big 
the problem is, we don't know how fast it's moving, or how it can be mitigated.

My friend and former colleague Tim Wirth, who will testify later this
^ S3id there is 'no

doubt about tl^ Theory of climate change and that 'we don't know where, how 
much or how fast. r i»wvv

IlSiO: Is what we're seeing here a classic example of mission creep?

^ ® ''“''"'“'V to mandatory policies. Initially, the
Admimstranon s policy was based on voluntary agreements with industry and

','"P'®™"“tion'' of mutually beneficial partnerships between U.S. 
for h^- a oountries. For instance, U.S. companies would get credit
1996 Te m h*”"® 0°"*^ plants. But sometime early in
1996, the tone changed. Mandatory emissions reduction became the goal.
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IhEfifi: Who is representing America's interests? Are we setting ourselves
up for an economic fiasco? ^

In a letter to me in 1995, President Clinton promised not to agree to 
anything which would adversely affect U.S. competitiveness- But the State 
Department has signed onto agreements that are procedurally and substantively 
disadvantageous. The outcome may be an agreement late in 1997 in Kyoto 
imposing mandatory emissions reductions on developed countries, and at best only 
voluntary steps for developing nations. ^

We've already committed ourselves to steps to control emissions and 
potentially harm our competitiveness. The developing countries are scot-free.
We ve gotten not a single, solid, binding commitment from them.

My friends in the Administration argue that they are being hard-nosed
extreme proposals advanced by groups such

scant reason tos^render ''''' negotiators for refusing the chance to submit our unconditional

to: Even if you agree that climate change Is a problem, is the
Administration really doing anything to protect the environment?

The theory of global warming holds that greenhouse gases have an effect 
acidTn" ""
causITroWAm®”®' T O"® part Of the country were thought to
cause problems in another, identifiable region. China will surpass us in terms of

theory of global warming

£iyfi: How is all this going to work?

n..m ® "egofiating text that includes specific dates and
numbers. Those are important matters, but there are some other fundamental

“:;"that wiir/ctTr^utini^b'itr
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This leads me to my sixih and final question. Why are we doing this before 
we have the most basic information about how climate change policies will affect 
our economy? In short, has the Administration bothered to do its homework?

We were supposed to have the vaunted analysis and assessment of the 
impact of clinnate change policies on the U.S. economy by the end of last year. It 
has not been completed yet, despite repeated promises to Congress and industry 
that It would be available before important policy decisions are made. But the 
State Department formally proposed a cap-and-lrade negotiating position in 
January. In short, the analysis is self-evidently too late to inform the process, and 
likely will be used to justify what the Administration has already decided to do 
Just as clearly, public participation and comment on the analysis and assessment 
IS lyelevant. And the Department of Commerce official in charge of the analysis 
and assessment has moved on to pursue other career opportunities.

I have asked the Administration whether, when they go to Kyoto next 
Decernber, they will refuse to sign any agreement that binds the U.S. to new 
emissions obligations unless it holds our economic competitors in the developing
world to equivalent obligations. I cannot in all truth say that I have received a 
reassuring answer.

My concerns very closely parallel those of American labor, and I am 
dehghted that you will be hearing from Secretary-Treasurer Trumka of the AFL- 
CIO. I cornmend to you the resolution on climate change adopted by the AFL-CIO 
Executive Council, as well as the Senate resolution offered by Senator Byrd.

opposed to our being part ofinternational negotiations on climate change. But I would approach those 
negotiatons the way I would approach a high-stakes poker game; with an open 
mind, but not with a blank check. ^
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White House Begins Push for New Global Warming Pact
By JOHN II. CUSHMAN Jr.

WASHINGTON, July 15 — After 
tinkering with computer models for 
more than a year, the Clinton Admin­
istration predicted today that meas­
ures to combat the growth of global 
warming by limiting the emissions of 
carbon dioxide and other gases that 
trap heat from the sun would have a 
far less dramatic effect on the econ­
omy than had been projected by In­
dustries opposed to restraints on en­
ergy use.

The Administration’s analysis 
opens what Is expected to be a long 
campaign between now and the end 
of the year, when International nego­
tiations are scheduled to conclude In 
Kyoto, Japan, to build support for a 
proposed binding treaty to limit the 
emissions of those kinds of gases.

Any measures to reverse the 
steady growth In such emissions, 
mostly given off by burning fossil 
fuels to operate cars and generate 
electricity and heat, would probably 
involve the biggest Federal Interven­
tion In energy markets since oll-ex- 
portliig countries raised oil prices 
substantially in the 1970’s.

But the Administration’s comput­
er models suggested that the eco­
nomic side effects would be only half 
as severe as those projected In a 
recent study by economists . at 
Charles River Associates for the 
American Petroleum Institute, a lob­
bying group for fuel producers.

Critics who say the Administration 
Is moving too fast on global warming 
have warned that mines and fac­
tories would close. Inflation would 
rise and productivity would fall. But 
another school of thought holds that 
energy conservation can pay for It­
self and that new technologies can be 
found, offering major economic 
gains, not to mention the benefits of 
limiting global warming and Jts^po;

"Tentlaily serious effects.
As the Administration tries to de­

cide how fast and how far to cut those 
gas emissions, the question of the 
treaty’s economic effect is being 
asked with Increasing urgency In 
Congress, which has ultimate au­
thority over the country’s energy 
policy. In addition, any treaty would 
have to be submitted to the Senate 
for ratification. j

In a staff paper released today, the 
White House said tough Action on 
such gas emissions might, over the 
next few decades, shave a fraction of 
a percent from the nation’s economic 
growth, followed by a recovery — or ‘ 
might. If Implemented cleverly, have i 
a barely discernible effect or even a 1 
net economic benefit. j

"It just bolls down to this,’’ Janet 
Yellen, chairwoman of the Council of 
Economic Advisers, said at a hear­
ing of the House Commerce commit­
tee. "If we do It dumb, It coUld cost a 
lot, but If we do It smart. It will cost 
much less, and Indeed could produce 
net benefits In the long rtin."

Ms. Yellen’s commenU were met 
with skepticism from bdth the rank- 
Ing RepubllcEui and Democrat on the 
committee, and by many junior 
members of the panel as well.

"Unfortunately, in the area of 
global climate change, the Adminis­
tration has not yet presented a per­
suasive case,’’ said Representative 
Thomas J. Bliley Jr., the Virginia 
Republican who heads the chairman

Representative John D. DIngell 
Democrat of Michigan, treated Ms 
Yellen and Timothy Wlrth. the Un 
dersecretary of State f6r Global Af 
fairs, to a sometimes blistering ques 
tioning. i

Mr. DIngell, whose district is a 
prime manufacturer of automobiles, 
said the analysis suggested "huge 
economic constraints” on Arrterican 
businesses.

According to.the Administration’s 
projections, Mr. Dinge^ll said, stabil­
izing emissions at theii] 1990 levels by 
2010 would require steps equivalent 
to charging about $100 for every ton 
of carbon emitted when a fossil fuel 
Is burned. That would be like raising 
the tax on gasoline of about 26 cents a 
gallon, a tax on electricity of 2 cents 
per kilowatt hour, a tax on coal of 
$52.52 per ton, and a tax on natural 
gas of $1.49 per thousand cubic feet.

But, Administration officials said, 
the projections are put in terms of 
taxes merely because that Is the 
easiest way for economists to model 
things that are even more complex 
than the tax code.

Nobody seriously expects the 
White House to propose a big In­
crease in the gasoline tax.

The Whitfe House supports a treaty 
that would bind the United States and 
other developed countries to signifi­
cant reductions in emissions of car­
bon dioxide and other heat-trapping 
gases, leaving each country to decide 
how It wanted to do so.
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/ort to Curb Global Warming Is Tied 

:'o Higher Energy Prides in Two Studies
By John J. Fialka

S:aff Reporter <ifTnr. Wall Sthf.et Journai,
WASHINGTON - Two new Clinton ad­

ministration studies show that an interna­
tional effort to curb g;lobal warming could 
result in a substantial mcrease. in energy 
prices. But the administration played 
down the reports, sayiiig they underesti­
mated its “flexible" approach toward ap­
plying new controls.

Summing up the results of one inter­
agency study led by the Commerce Depart­
ment. Janet Yellen. head of the White 
House Council of Economic Advisers, said 
computer models of the economy can only 
provide a range of possible impacts, “not 
definitive answers.”

The costs of reducing man-made 
"greenhouse gases." such as carbon diox­
ide. that are believed to be heating the 
atmosphere are “very difficult to predict 
with any certainty at all," she told mem­
bers of a House Commerce subcommittee.

Ms. Yellen was asked about one mid­
range estimate in the study, which pre-- 
dieted increases of 26 cents per gallon of 
g^oline, $1.49 per thousand cubic feet of 
natural gas. $52.52 per ton of coal and 
twocents per kilowatt hour of electricity by 
the year 2010. She noted that the study 
didn’t take, into consideration an interna­
tional emissions-permit-trading plan being 
promoted by the Clinton administration 
that could.-^she said, “substantially” re­
duce the cost of pollution-control efforts.

The studies didn’t account for the ad­
ministration’s emissions-permit-trading 
proposal because the computer models 
couldn’t predict what trades would occur, 
administration-officials said.

A second study, prepared by the Energy 
Department’s Argonne National Labora­
tory, said energy-price increases would 
result in “significant reductions in output 
and employment" in six industries: chemi­
cals, aluminum, steel, paper and pulp, 
petroleum refining and cement.

One of the worst-hit industries would be 
chemicals, the study said. It predicted that 
207f to 307f of the ; nation’s chemical­
manufacturing capacity would move to 
developing nations that initially wouldn’t 
be covered by a globaT-warming treaty. 
The move would mean U.S. job losses “as 
high as-200J)00.“ the study said. The steel 
industry, it saidH=isked losing-^STiiany as 
100.000 jobs.

In a statement accompanying the 
study, Marc; W.' Chupka, acting -assis­
tant energy secretary, said the report was_ 
based on “outdated" price-increase see 
narios that would be “significantly lower” 
if the administration’s international trad­
ing approach were taken into account. The 
plan has been used in the U.S. to cut the 
costs of complying with 1990 restrictions on 
sulfur dioxide, which causes acid rain.

As Washington roasted in a near-record 
heat wave. Ms. Yellen and Timothy E. 
Wirth. undersecretart' of state for giobal

•affairs, told members of the House pahel 
r.that the administration won’t pick specific 
’targbt levels for cuts in .emissions until 
'.after a White House conference on global 

■ ’warming scheduled in October. The U.S. 
-will then take its position to Kyoto. Japan, 
where final negotiations for a global- 
warming treaty will be held in December.



Q&A for Climate Change Hearings 
7/14/97

lAT Questions;

Models:

Under-Secretary of State Wirth stated at the June 19 hearing before the Senate Foreign Relations 
Committee; “These are the same models [lAT models] that were very wrong about what 
happened with the energy bump up in pridng after the Arab Oil Boycott of 1972. They were the 
same models that, for the most part, were very wrong about the cost of the Clean Air Act.” Why 
should we base our policy on models that have a track record of being “very wrong”?

I would not characterize these models as being “very wrong”. These models have 
provided and continue to provide useful information on how the economy 
operates, especially when government implements new policy. While the models 
may not pinpoint the exact state of the economy 15-25 years into the future, they 
do provide a reasonable range of the state of the economy. Further, they illustrate 
how different sectors and different energy inputs vary through time with policy 
implementation.

If one model cannot fiilly describe the effects of climate policy on the economy, then why 3? Why 
not 4 or 5, or 16 (as in the Repetto and Duncan analysis)?

The lAT selected the 3 models it did because the strengths of each one 
compensates for weaknesses in the others. The lAT process was designed to 
provide policy-makers with economic information on the effects of climate policy.
The process did not necessitate an assessment with every available economic 
model in existence. The lAT process is another useful set of information that 
complements the existing economic literature on climate change.

The panel of reviewers of the draft of the lAT report made several significant criticisms of this 
process. Regarding the selection of the models, do you share their concerns about them? 
Specifically, do the models insufficiently address international trade? If they cannot capture 
intematioiial trade well, then how can we estimate the effects of climate policy on 
competitiveness?

Every model has a weakness, and in the case of the models used in the lAT 
process, none of them do a good job of describing the international trade 
implications of climate policy. E^nomists, both within the government and in the 

private sector, continue to conduct research on this issue. The key to minimizing 
negative impacts to U.S. competitiveness is ensuring that a climate change 
agreement requires non-annex I countries to participate in emissions reductions.



Do you have faith in the assumptions used in creating the baseline projection? Should there be 
more than one baseline so that we have a range of posable predictions? Is the baseline sensitive 
to the assumptions that oil and gas prices will rise in the future (even though they have been 
declining thus far this decade)? What about new discoveries of fossil fuel reserves that can push 
down prices of these energy sources even more (and result in higher costs for a carbon 
constraint)?

Any forecasting exercise involves a large set of uncertainties, as I mentioned in my 
opening statement. Our efforts to assess the economic impacts can provide us 
with information on the range of costs, but cannot give a definitive answer.
Drawing fi-om the economic literature and further analyses on the sensitivity of 
these assumptions can assist in improving our confidence in the range of estimates 
we generate for policy-makers.

Benefits:

What are the benefits of preventing climate change estimated by the lAT models? If there are no 
estimates of benefits, how do we loiow what we are getting with these expensive policies? If the 
state of the science and the economics is insufficient to generate estimates on benefits, doesn’t 
that imply that we don’t know enough about the problem to enact costly policy measures?

The benefits of climate policy have not been quantitatively assessed in this process, 
in large part because of the uncertainties in the biophysical and economic 
responses to climate change. However, the benefits fi-om reducing the risk of 
climate change are significant enough to warrant the statement by 2000 economists 
in support of cost-effective climate policy.

GDP:

Some of the studies on this issue indicate that climate change policy might actually increase U.S. 
GDP. How can this be? If there are great win-win technologies already in existence, why hasn’t 
the private sector already adopted them? Isn’t the Administration’s Climate Change Action Plan 
supposed to encourage voluntary adoption of these energy efficiency technologies?

Some of these “win-win” technologies aren’t fiilly adopted in part because of the 
bias in favor of low energy costs (for example, by subsidizing coal and hydro 
power and ignoring the environmental costs such as carbon dioxide emissions).
The Climate Change Action Plan does attempt to encourage the adoption of these 
technologies, but low funding levels have prevented the program fi-om being more 
successful.



Based on the three models used in the lAT analysis, it is difficult to determine if the hypothetical 
climate policy subsumed in the analysis will lead to an increase or a decrease in GDP over the 
baseline by 2020? The DRI model yields results that the economy under climate policy would be 
0.3% larger in 2020, while the economy is about 0.2% smaller than baseline with the SGM model, 
and the Markal-Macro model generates estimates that the economy would be about 0.6% smaller 
under climate policy in 2020 than otherwise. The report notes that these values should serve as 
brackets about a reasonable range. However, this range is much smaller than the one provided in 
the Repetto and Duncan (WRI) analysis (about 2% gain to 2% loss in 2020). Why should an 
aiuilysis of 3 models generate a more reliable range than an analy»s of 16 models?

The report is correcting in using these point estimates ^ply as markers of a range 
of expected responses by the economy to climate policy. The more broad range in 
the Repetto and Duncan analysis represents greater variation in assumptions than 
the lAT analysis. Several of their low estunates of losses in GDP reflect 
assumptions not considered by the lAT (such as no low-cost substitute for fossil 
fuel energy, inefficient economic responses, and no joint implementation). Several 
of their high estimates of gains in GDP include other assumptions not considered 
by the lAT (such as averted air pollution damages and climate change damages).
It should be noted then that the lAT range is fairly consistent with the Repetto and 
Duncan analysis.

The DRI model indicates that consumer expenditures fall below baseline and do not at anytime 
reach baseline. The report notes that consumer expenditures are “closer to consumer ‘welfare’ 
than total GDP”. Doesn’t this mean that individual consumers will be made worse off under 
climate policy, even if we do have a positive effect on GDP? Should the appropriate evaluation of 
policy then be based on GDP or consumer expenditures?

lAT reports most modeling results in terms of GDP. This is consistent with most 
economic analysis on climate change where researchers have estimated the effects 
of emissions reductions on economic output. Further, providing only information 
on consumption misses the larger picture that includes potentially substantial 
increases in investment. To paint a fuller picture of the effects of climate change, 
however, both consumption and GDP results should be provided to inform policy­
makers.



Revenue Recycling:

Do some of these gains in GDP reflect revenue recycling? Is the argument for revenue recycling 
unique to climate change? Isn’t it just a reflection of the more basic idea that the economy would 
improve if government removed more distorting taxes and replaced them with less distorting 
taxes?

Many of the modeling efforts use economic instnunents that increase federal 
revenues. Effectively targeting these revenues, towards deficit reduction or cuts in 
income or investment taxes, can help the economy grow. While this is not unique 
to climate change, it is important in considering the implementation of climate 
change policy.

The lAT analysis assumes that the revenues fi'om a permit auction would go towards deficit 
reduction. How would the results change if the revenues financed a tax cut? Or additional 
government spending?

The economic literature indicates that revenue recycling that targets investments 
better stimulates economic growth than alternative recycling strate^es. Therefore, 
revenue recycling through deficit reduction, which has the effect of reducing the 
real interest rate, or through tax cuts for investments are likely to generate more 
economic growth than other forms of recycling.

The lAT analysis assumes that by using the revenues fi’om an auction of carbon permits to reduce 
the deficit, the real interest rate will fall and thereby stimulate investment. How far will it fall?

How far the real interest rate falls depends on how the Federal Reserve Board 
interprets the economic conditions after the implementation of climate policy. The 
decision about whether or not to employ revenue recycling and the method of 
recycling used are very important. Different revenue recycling approaches can 
affect the inflation rate and the unemployment rate differently, yielding different 
responses by the Federal Reserve. lAT analysis found that climate policy with 
recycling through deficit reduction resulted in almost a 2% faU in the real federal 
funds rate relative to the base case.



If we allocate permits to existing emitters of carbon dioxide instead of auctioning them, what will 
be the economic impacts? The lAT analysis indicates that the economy under climate policy will 
be larger by 2012 than it would have been under baseline conditions with this grandfathering of 
permits. The reviewers doubt that this is plausible. In fact, grandfathering of permits appears to 
outperform an auction with revenues used to reduce the deficit and any auction with revenues 
used to reduce personal income taxes. Should we grandfather permits?

As you note, the reviewers questioned the likelihood that grandfathering could be 
that effective. On issues as important as permit allocation, we do a careful and 
comprehensive assessment of ^e economics literature to ensure that any 

mechanism the administration supports can achieve our emissions goals cost- 
effectively.

Announcement Effect:

Could you explain this “announcement effect” phenomenon described in the lAT Report? The 
reviewers of the report appeared to be skeptical of the impact and magnitude of this effect.

The annoimcement effect implies that announcing a policy to curb carbon dioxide 
emissions in the future will provide a stimulus for the private sector to invest in 
R&D and smoothen the transition to climate policy. The reviewers differed on 
what the appropriate rate of gains in energy efficiency should be resulting fi-om this 
effect, and recommended that future analyses assess a range of values.

Why would an agreement in Kyoto increase the diffusion of technologies at a faster rate through 
the “announcement effect”, but the President’s Climate Change Action Plan, the primary purpose 
of which is to increase technology diffusion, apparently does not have this effect in the LAT 
modeling?

The lAT modelers could make this assumption for two reasons. First, the Climate 
Change Action Plan includes a set of voluntary actions for the private sector to 
take. Since these are voluntary, they may not generate the same kind of incentive 
as a mandatory cap-and-trade program. Second, the announcement effect is 
weakened for circumstances where the private sector discounts the likelihood of 
the policy actually being implemented. In this case, the low levels of funding for 
CCAP may make the private sector hesitant to invest in energy efficiency 
technologies.



How sensitive are the results to the assumption on the improvements in energy efiSciency and the 
“announcement effect”?

For climate policy, the costs of achieving emissions reductions are sensitive to the 
difiusion of energy effidency technologies. The size of the announcement effect in 
the analyas affects the results generated by the models. The lAT tested two 
values for the annoimcement effect, and based on the recommendations by the peer 
reviewers, we will cast a wider net across the economic literature to identify the 
impacts of different announcement effects.

Couldn’t an announcement result in higher emissions prior to implementing the annoimced climate 
policy than under a baseline scenario with no announcement?

Private firms undertake behador to maximize their profits. Under the baseline 
scenario, firms are assumed to be producing at an optimal level. This question 
assumes then that under the announcement, but prior to policy implementation, 
firms would find it optimal to increase carbon emissions. Since the announcement 
generates expectations of higher prices in the future, firms are likely to invest in 
energy efBciency R&D. It is not likely that they would pump up emissions prior to 
policy implementation, unless the government implemented a grandfathering 
permit allocation scheme that rewarded that kind of behavior.

Do the models account for the opportunity costs of investing in energy efBciency? The reviewers 
believe that the models do an inadequate job of representing these costs.

The reviewers made some valid comments on the capacity of these models to 
account for the opportunity costs of capital. The lAT process is simply another 
piece of knowledge on the economics of climate change. On issues such as this, 
we will incorporate some of the pool of knowledge to complement our 
understanding of the potential effects of climate policy.

If this “announcement effect” is supposed to increase the rate of difBision of energy efBcient 
technology, then shouldn’t investment expenditures parallel this faster diffusion rate? If so, then 
why is investment under climate policy lower than baseline investment between 2000 and 2005?

By instituting a climate policy, there will be a short period of time for the economy 
to make the transition to energy efBciency. Since there will be real costs, the 
economy will actually contract. During this period, investment falls below the 
expected baseline investment level. However, the surge in investment after this 
transition period brings the economy to well above the expected GDP under 
baseline in the later years.



Energy Prices:

Why do the models yield such different results? DRI estimates that in 2010 the price of carbon 
will be $95 per ton while Markal-Macro estimates that the price will be $145 per ton. 
Interestingly, DRI estimates the price of carbon will increase through 2020, while Markal-Macro 
estimates that the price will decrease through 2020.

These models vary in their results because they model how the economy works in 
different manners. By providing a set of estimates from several models that 
employ different assun^tion about the opportunities for substitutions, investments 
in energy efficiency, and the effects on business activity generates a reasonable 
range of information for policy-makers.

The lAT analysis estimates the price of carbon to be about $100 per ton in 2010. The report 
notes that tliis will have the effect of raising gasoline prices by 26 cents per gallon, naturd gas by 
$1.50 per thousand cubic feet, and electricity by 2 cents per kilowatt hour. These are very 
substantial price hikes. How will they affect businesses? Consumers?

The exact value can vary based on the assumptions used. Other simulations by the 
lAT found that the price of carbon could be as low as $9 per ton with aimex I 
country trading and joint implementation with non-annex I countries. How 
businesses and consumers are affected depends on the magnitude of the price 
increase. We do know that businesses and consumers will adapt to changes in the 
price, by investing in more energy efficient technology for example, thereby 
mitigating the effects of higher caibon prices.

How will the higher energy prices affect lower income households? Won’t these prices translate 
into higher heating costs and higher food bills, and make life tougher for households just trying to 
make ends meet?

This depends on the extent of higher prices. Research by several economists have 
found that the burden of higher energy prices does not fall disproportionately on 
lower income households. Adaptive behavior by industry, by making substitutions 
in their production of goods, and investing in energy efficiency, can minimize the 
costs of higher energy prices.

Why do two models (SGM and Markal-Macro) estimate that climate policy will increase natural 
gas consumption in 2010, while DRI has natur^ gas consumption falling more than 15%?

This is a result of how different models model the nature of the economy. Some 
economic models assume that the prices for renewable energy sources become 
competitive and utilities will substitute them for coal and natural gas. Other 
models do not assume that substitution can occur that quickly.



Based on the lAT analysis, how much of the reductions will be achieved by cutting coal 
emissions? How will this affect the coal-producing states? What kinds of job losses are 
predicted?

Estimates on the reductions based on cutting coal emissions range between 50- 
80% of all carbon dioxide reductions. Again, this range is broad because of the 
uncertainties associated with how businesses and individuals adapt to a new set of 
economic incentives. Employment values in the lAT report assumed no 
international trading ~ with trading, they would likely be lower. Mining 
employment in the west-south central region will decrease by about 15,000 in 
2010, or 6% of its total mining employment. The east-south central region will 
lose about 8,000 mining jobs in 2010, or 22% of its total mining employment. It 
should be noted that regions that can support production in goods and services 
that take advantage of the need for improvements in energy efiBciency could 
experience gains in employment.

Based on the lAT analysis, how much of the reductions will be achieved by cutting car emissions? 
How will this affect the price of gasoline and the price of cars? What kinds of job dislocations 
does the lAT predict?

It should be noted that two counteracting influences affect the impacts of climate 
policy on transportation. Higher energy prices can negatively impact 
transportation by increasing variable costs of transport, while lower interest rates 
can positively impact transportation by increasing capital investments. The lAT 
analysis indicates that these lower interest rates actually increase automobile 
production by 2.2% in 2010 over the baseline scenario. This illustrates again the 
importance of effective revenue recycling.

Employment:

The DRI model indicates that the unemployment rate is higher under climate policy than under the 
baseline assumption of no-policy for all but 3 years between 2000 and 2020. How many jobs will 
be lost because of this policy?

Given the uncertainties in the modeling, it is more important to consider 
employment effects in terms of a range. DRI estimates in 2010 a drop in 
employment of400,000, assuming no international trade. With international trade, 
the costs of implementing a climate policy drop significantly, and the effects on 
employment would be lessened.



International Cooperation/Non-Annex 1

Some economic analyses indicate that attempting to stabilize U.S. emissions by 2010 without 
stabilization assurances by non-annex I countries is worse than doing nothing. Why should we 
then implement an expensive climate policy?

To achieve the goals of a global climate policy and to minimize the costs of such a 
policy, non-annex I countries must participate. As I noted before, “any 
comprehensive plan to deal with this global problem must include a mechanism to 
bring developing countries into the process.”

FlexibUity

What does the lAT analysis tell us about the value of emissions budgets?

The lAT analysis did not focus on the effect of emissions budgets. We do know 
from other economic analyses that emissions budgets can increase the flexibility of 
climate policy and lower liie costs to the economy.



Tuesday, July 15, 1997

Hearing 1:00 PM 2123 Rayburn House Office Building
Subcommittee on Energy and Power hearing on The Economic and Environmental 
Impact of the Proposed International Global Climate Change Agreement.

Questions

What will be the regional impact on jobs, production costs, industries, etc.?
• Michigan (automobiles)
• Kentucky (coal mining)
• Texas (oil)

What will be the national impact on jobs, production costs, industries, etc.?

What should the role of developing countries be?
• How will negotiations proceed if developing countries do not participate but we insist 

they do?

How will climate change policy affect the consumer?

What is the Administration position on climate change?

What policy tools does the Administration plan on using? What would be a cost-effective 
approach to lowering emissions in the US?

What benefits will the US see from a climate change treaty? The world?

lAT was working on determining the economic impacts of an Administration policy.
What are these results?

Is global warming a problem?

Will any climate change treaty hurt the international competitiveness of US firms?

What role does CCAP play in achieving the needed emissions reductions?

Some might argue that R&D funds for the energy-producing industries should be cut to 
put us on the right path to cut emissions. What would be the impact on this down the 
road?
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Issues from past Senate Hearings:

Leakage/Intemational Competitiveness
Will current proposals hurt competitiveness of US firms?
Will emissions simply re-locate to LDC’s in current proposal?

Administration’s Analysis & Cooperation
Administration is “hiding the ball”, how would any of this work - domestically 
and internationally.
Why did we commit to a certain structure for treaty w/out complete analysis? 

What is the justification for action 
What are the costs of action

Senate Foreign Relations Hearing ~ (6/19)

Wirth was questioned about the administration’s economic analysis, and lack of public 
disclosure of the numbers. He basically ducked the questions and discounted the value of 
the modeling as being very uncertain, subject to many assumptions. Senators were 
somewhat hostile at the administration’s lack of cooperation and expressed a firm desire 
to see the administrations numbers.

AFL-CIO representatives presented their own calculations showing major impacts on 
employment, and questioned why the administration’s numbers have gotten rosier with 
time. Most questions centered around the loss to US competitiveness if restrictions are 
focused on developed nations.

Senate Environment/Public Works (7/10)

Q: What is the “driving force” for doing something about climate change?
Jorgensen; We are sure that climate change will have a negative impact, but we are 

unsure about the magnitude and timing of those impacts, which could be 
severe. This uncertainty is a call for action as an insurance mechanism.

Q: Will the administration’s proposals do the trick and solve climate change?
Jorgensen: NO. The policy is not justified by the economics. Should begin by

eliminating energy subsidies, and then impose a very mild carbon tax - $5 
now, growing to $10 by 2025.

Q:

Jorg.:

Why are should we reduce emissions in developed nations if world 
emissions will continue to grow?
This is an equity issue, and the question is what do we need to do 
something now to ensure that developing nations will participate in the 
future.



Jorgensen Testimony
“The economics of climate change is well understood. The optimal policy, involves a 
modest reduction in the growth in greenhouse gas emissions.”

1. This is a problem, and we should start doing something (economists 
statement).

2. Current proposals are worse than doing nothing.
3. A practical begining - eliminate energy subsidies, start substituting energy 

taxes for income taxes.



• Is global warming a problem?

There is now fairly wide scientific consensus that anthropogenic warming is happening. 
The speed, and the effects on crop yields, sea levels, disease patterns, storm frequency, 
and ocean currents still seem to be uncertain. Nevertheless, one cannot view the prospect 
of such changes Nvith equanimity. The risks to the planet do make this a problem.



• The U.S. is currently engaged in international negotiations concerning limits on 
greenhouse gas emissions with the goal of signing an agreement in Kyoto, Japan in 
December 1997? What will be the economic impact of such a treaty if it is signed?

Studies of global CO2 abatement costs relative to the baseline projection range from a 
0.1% loss of GNP for a 14% reduction of emissions to a 5.7% loss of GNP for an 88% 
reduction of emissions. Studies of U.S. CO2 abatement costs relative to the baseline 
projection range from a -1.2% loss of GNP for a 21% reduction in emissions to a 10.9% 
loss of GNP for a 96% reduction in emissions. These estimates vary considerably due to 
the choice of methodologies, underlying assumptions (i.e. population growth, energy 
intensity, etc.), emission scenarios, policy instruments, reporting year, and others. Manne 
and Richels (1994) polled a group of experts on their beliefs about the key parameters to 
which abatement costs are especially sensitive. A probability distribution was 
constructed for the costs of stabilizing global carbon emissions at 1990 levels using their 
Global 2100 model. The distribution expresses costs ranging from 0.2% to 6.8% of gross 
world product, with the median cost of emissions stabilization equal to 1.0% of GWP and 
the mean approximately 1.5% of GWP. Note that these models assume that no revenues 
are raised by auctioning off tradable emission permits. CEA prepared a review of 
published literature, indicating that the median price of carbon in the studies was $82 per 
ton and the median impact on GDP by 2020 was -0.6% of GDP.



What will be the effect on the U.S. if we adhere to an emissions reduction treaty by 
reducing our level of CO2 emissions, but none of the other non-Annex I countries do 
their part?

Evidence demonstrates that no single country is sufficiently important or powerful 
enough to control global carbon emissions in the short term or in the long run. If non- 
Annex I nations do not alter their emissions path, global emissions levels will continue to 
increase even if all Annex I nations completely eliminated all emissions. This situation is 
exacerbated by the fact that, if controls of some sort were adopted only in the 
industrialized countries, “dirty” industries would migrate to the non-member countries. 
This makes it clear that the U.S. would bear the costs of eliminating CO2 emissions but 
global emissions would continue to rise without cooperation from non-Annex I countries.



• What would be a cost effective approach to lowering emissions in the U.S.? Should 
we be supportive of tradable permits or carbon taxes?

U.S. experience with emissions trading includes the SO2 Allowance Trading program 
which has dramatically reduced the cost of the SO2 abatement program. Emissions in 
1995 were 40% below legally required levels for the year. The lead trading program was 
also a success, providing a savings of approximately $200 million annually while it was 
in effect. There are numerous other examples. One problem to address in implementing 
a CO2 emissions tradable permit system is in how to deal with non-point source polluters. 
Direct emitters of CO2 number in the hundreds of millions since they include sources 
such as automobiles. A tradable permit system is capable of creating the appropriate 
market incentives to lower emission levels below targeted levels.



Questions for Hearings
7/11/97; QS.DOC

1. Is climate change a problem we should do something about now?
a) What are the impacts of doing nothing - how hard/on who/when?
b) How do economists think about the risks?
c) Scientists say nothing we do now will significantly slow global warming, 

is there an economic justification for action?

2. What should policies be?
a) What should our broad near-term goals be? - what should guide us in 

choosing an emmissions level/target?
b) We heard about a $5 tax proposal by Jorgensen, what do you think?
c) What is the value of international cooperation - emissions trading & II

3. What are the impacts of the administration’s proposed policies?
a) Why is there such a broad range of economic modeling results?
b) On international competitiveness if only developed countries take part?

i) Agriculture - arkansas rice production vs. china
ii) Industry

c) What assumptions are made about domestic & international 
implementation?

d) In past economists have over-estimated costs, why different this time?

4. What role can/should government play in developing technologies for the 
future?

(t o'f CcA?
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2) Wind and solar power vary spatially: It would be interesting to know where wind power and 
solar power are most cost-effective. Some regions can definitely support one or the other better 
than other regions. However, is this an issue with deregulation of the utility industry? How could 
state rules on the use of renewable sources of energy by utilities affect allocation of wind- and 
solar-based electricity from regions with significant wind- and solar-generation to regions with 
less generation?

3) Factors that accelerate use of renewable energy: The author identifies four factors. Actually, 
the first two factors are the same: consumer choice and the opportunity to pay a price premium 
for “green” energy. The third factor is that states may require utilities to pass some renewable 
energy portfolio standards - such standards eliminate the likelihood of a green energy premium, 
since consumers could not differentiate between utilities if they all provide green energy. The 
fourth factor is that lower renewable energy costs will spur more investments, especially relative 
to rising fossil fuel costs. Note that firms might invest in renewables even more under 
deregulation if the price premium effect becomes apparent.


