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U.N. Treaty on Global Warming Will Devastate
U.S. Economy, Study Finds

Labor-Management Group releases study showing staggering job losses and steep
increases in consumer prices if proposed U.N. treaty is signed

Washington — More than 1.5 million American jobs will be lost and the prices consumers pay for
gasoline and electricity will skyrocket under a proposed United Nations treaty on global warming,
accordingto a study released today in Washington, DC.

In December, the U.S. and other countries will meet in Kyoto, Japan to consider a U.N. treaty to
reduce greenhouse gas emissions that some scientists believe causes global warming. According to
the study, conducted by the leading independent economic forecasting firm of Data Resources, Inc.
(DRI), the proposed treaty will cost at least 1.7 million American jobs by the year 2010.
Particularly hard hit will be the mining industry as well as the energy and manufacturing
industries. Every industrial sector and every region of the country will experience job losses.

In addition, the study found that staggering increases in the cost of energy and consumer goods will
result from the treaty. The cost of gasoline alone will increase 43 percent by the year 2020 while
electricity costs will rise 94 pcrccnt, costing the average American family potentially thousands of
dollars every year.

Citing the DRI study results, Cecil Roberts, the President of United Mine Workers of America -
BCOA, and Peter Lilly, the President of Peabody Holding Company, on behalf of the UMWA-
BCOA Labor Management Positive Change Process (LMPCP) today cautioned the Clinton
Administration not to agree to any treaty in Kyoto that will lead to such widespread economic
devastation.

“The proposed treaty currently being considered will throw a record-shattering number of

American families out of work and these are jobs that will never be replaced. This proposal

represents all pain and no gain for American workers, American consumers and our entire nation.”
_ Cecil Roberts said. -

Peter Lilly added, “As Americans, we owe it to our children and future generations to find a way to
achieve a cleaner environment without bankrupting the U.S. economy and consigning millions of
Americans to a life of unemployment and poverty.”

The Economic Policy Institute ('EPI), a Washington-based think tank, has reviewed the DRI study
and its economic assumptions. EPI concluded that additional negative impacts will occur beyond
: the DRI results, including further wage erosion-among American workers and significant increases
— ~ in the American trade deficit if the treaty is signed as proposed.
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In the August 1996 negotiations arising from the reopener provisions of the 1993 National
Bituminous Coal Wage Agreement Negotiations the UMWA-BCOA agreed to use existing labor-
management organizations to work together on the issues arising from international global

warming initiatives.
The LMPCP, which is jointly administered, was given an additional task of developing material on

. the global warming issue. The LMPCP was established in the 1993 Agreement to help foster a

cooperative labor/management environment at individual coal mines.
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Background on Global Warming
Introduction

For more than a decade, the nations of the world have been discussing the issue of global
warming. Through a series of United Nations sanctioned negotiations over the past five
years, the U.S. and other fiations of the world have moved to the brink of a policy that
could have devastating consequences on the American worker and consumer, with little or
no climate change benefit.

The Rio Treaty -
In 1992, the United States and other nations signed the U.N. Framework Convention on
Climate Change (FCCC) in Rio de Janeiro. The framework convention, also known as the
Rio Treaty, established the long-term goal of stabilizing concentrations of greenhouse
gases at a level that would prevent dangerous human interference with the climate system.
It was agreed that 36 industrialized nations such as the United States, the OECD except
Mexico, and the Former Soviet Union would aim to return greenhouse gas emissions such
as carbon dioxide to 1990 levels by a date left uncertain. Because the remaining 129
“developing nations” including India, China, Mexico, Brazil and South Korea claimed they
needed more time to allow their economies to grow, a vague clause in the agreement
simply required these nations to pursue “sustainable development.”

The Berlin Mandate

In 1995, the parties to the Rio Treaty met in Berlin to review progress in meeting treaty
oobjectives and to discuss emission goals for both industrial and developing nations. The
parties found that despite efforts undertaken since the Rio Treaty, the United States and
most other industrialized countries would not meet the 2000 emissions target.

Despite this, the parties agreed to the Berlin Mandate. The Berlin Mandate called for
negotiating a legal protocol for establishing new commitments to limit greenhouse gas
emissions by developed countries only, with a goal of adopting a treaty in December,
1997, in Kyoto, Japan.

The Berlin Mandate specifically exempted all dcvelopmg nations from any new
commitments. Therefore, developing nations were given the greenlight to continue
emitting greenhouse gases even though those emissions are known to be rapidly increasing
and are expected to surpass the emissions of the U.S. and other OECD nations by 2015 or
earlier.



The Kyoto Treaty

The Kyoto Treaty, currently being negotiated for signing in early December 1997, would
require binding targets and time tables for greenhouse gas emission reductions for only 36
developed countries. Developing nations would be exempted from making emission
reductions. The negative impact on the U.S. from such a treaty would be immense.

First, if developing countries are allowed to continue emitting greenhouse gases, the very
problem the treaty was meant to address will not be solved. Even if developed nations
reduce their carbon dioxide emissions to meet 1990 levels, developing nations will more
than double their amount of emissions. U.S. efforts to reduce carbon emissions will be
rendered useless and overwhelmed by emissions from the developing world.

Carbon Emission Comparison Between Developed Countries
and Developing Countries
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Second, a general consensus exists among economists studying this issue that, in all
likelihood, companies located in industrialized countries that wish to avoid emission
control requirements will simply move their operations to countries not subject to the
provisions of the proposed Kyoto Treaty. This will increase American dependence on
foreign energy sources, increase American dependence on manufactured goods made in
competing developing nations, and send hundreds of thousands of jobs overseas.

Third, policies currently being considered by the United States that will determine the
magnitude of the requirements of the Kyoto Treaty are equivalent to an increased energy
tax on carbon fuels several times larger than all current state and federal energy taxes



combined. The impact on the U.S. trade, agriculture, employment and economy will be
devastating. '

Several studies completed in the U.S. by both independent and government research
- groups to determine the impact of various carbon mitigation strategies on the U.S.
economy bear this out.

Although the studies differ somewhat in their methodology, base case assumptions and
focus, they all reach conclusions that show a severely negative impact on the U.S.
economy whether the strategies are carried out unilaterally by the U.S. or with
international cooperation from industrialized nations. Job loss estimates in the United
States range from 900,000 to 1.7 million by the year 2010, with the mining, energy, and
manufacturing industries taking the hardest hit. The effect will also be uneven across the
country, with the East and West South Central regions, due to their high concentration of
energy based industry, taking the brunt of the job losses. —

With the adoption of the Berlin Mandate, it has now become clear that global warming has
ceased to be solely an environmental issue and has instead evolved into an economic issue
that threatens to plunge the United States into an economic crisis with higher
unemployment, higher inflation, reduced economic output and increased trade deficits.
Developing nations hold the key to the effectiveness of any climate treaty. Until these
nations are willing to commit to long term participation under the Rio treaty to reduce
emissions, industrial nations cannot develop a rational plan for reducing their emissions.
Even the U.S. Government’s own Council of Economic Advisors, in a report to the
president dated in February 1995 stated:

“Given the global scope of the issue, it will become increasingly important to coordinate
national responses in order to avoid excessively costly or perverse outcomes. Focusing
only on emissions from today’s advanced industrialized countries would do little to
prevent ‘leakage’ of emissions to other countries that are expanding their industrial bases.”



Employment Loss by Industry, 2005
Stabilization at 1990 Levels by Year 2010
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Accelerating Globalization?
The Economics ElTects of Climate Change Policies on U S. Workers

Robert E. Scott
Introduction
The Framework Convention on Climate Change, which the U.S. and other countries

signed in 1992, committed the U-S. and other countries to a voluntary plan to reduce emissions of.
greenhouse gases. In 1995, at the first Conference of the Parties (COP-I), a document was
produc'ed which established a. process designed “to elaborate policies and measures” which would
“set qnantiﬂed limitahion and reduction objectives within specified time frames, such as 2005,
2010, and 2020" _for greenhouse gas (GI_-iG) ‘;emissions by sources and removals by sinks.”" At
CO?-II in 1996, the U.S. first endorsed the concept of “legally binding” emission targets. The
signaton'e.s-tc _the Convention are no;av‘engaged{ in negotiations that could lead to a treaty with
hinding commitmen'ts at the third Conference of the Parties in Kyoto, Japan in December 1997.

There is a high leyel of .uncertainty about the benﬁ'ns of policies tc avoid chmate change.
 Infact, it is precisely hecause of the existence of this uncertainty about the :eﬁ'ects and the costs,
of climate change that some economnsta Ihave taken an interest in the theoretlcal aspecta of
climate change modehng (see for example Nordhaus 1994) Some have found that there are
- greater mcentlve§ to lrnplement policies to ‘reduce GHG emissions than would exist if the costs of
climate change were knoWn vﬁth cenainty;

Because of the uncenamly surroundmg the benefits of climate change policy, most

analysts have focused on an assessment of the costs of GHG policies.? However little attention

has been paid to the distributional implications of climate change policies. This paper examines
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these issues using a model developed by DRUMcGraw-Hill (1997). The results of this modeling
exercise are analyzed and contrasted with a recent administfa'tion study of the costs of climate
change policies (Interagency Analytic Team 1997). DRI/McGraw-Hill also prepared the most
extensively cited model used in the IAT report. We refer here to that earlier effort as the IAT
model.

There have been a numbé-f of su&ws of the cost of climate change.policies.3 We rely on
some of these studies in our analysis. This report contributes an analysis of the distribution of the
costs of climate change policies across society to the debate. We make no assessment of the
potential benefits of GHG policies, in terms of potential risks or damages that could be avoided,
nor do we take a position on the advisability of adopting any further policies to restrict GHG
emissions. However, we recommend_ that if such policies are implemented, two specific,
additional ﬁeawres regarding adjustment assistance and border taxes are needed to limit their

disruptive ¢ffects on the economy, and on the lives of American workers.

We begin by describing the baseline forecasts for the economy (business as usual case) and
then review the overall effects of potential GHG policies on output (GDP) and consumption,
including 2 comparison of the DRI/McGraw-Hill (1997) results with those of the IAT. The next
section considers the effects of these policies on key sectors of the economy, including
employment, wages, profits, and foreign trade. We then examine GHG policy-effects on

industries and regions of the economy. The paper concludes with a discussion of policy

implications and areas for future research.

The Macroeconomic Impacts of GHG Policies
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The model used in this study isthe DRI/McGraw-Hill. macro-economic model. This isa
short-run forecasting model with an input-output-based str.uc.ture. Some analysts have criticized -
the use of the DRI model to analyze issues such as GHG policies because of its short-run
orientation, arguing that the policies proposed should be designed to reduce energy use and
carbon emissions over the next century.* However, the policies discussed in IAT (1997) would
take effect in the year 2000 and be phased in over 10 years. They would have substantial short-
run impacts on economic output, which would exceed the costs identified in the other long-run
models used in the IAT report.® Therefore, it is appropriate to examine these adjustment costs
when considering the distributional effects of GHG policies.

Many models have estimated the costs of stabilizing the emissions of carbon, on a national
basis, at 1990 levels by the year 2010. This scenario has become the standard of comparison for
modeling of the costs of GHG policies. The IAT chose this scenario as a baseline, and also ran a
number of “sensitivity-test” scenarios which varied key assumptions, including a range of targets
between 90% and 110% of 1990 level emissions in the year 2010. Most scenarios assume that
emissions are held constant after the target is achieved in 2010. The European Union has
proposed emission reductions of 15% of 1990 levels by 2010 as a starting point for the the
Kyoto-round negotiations. It is also impo'rtant to point out that ultimate stabilization of
atmospheric CO, may require further reductions in global emission levels beyond these targets,
with attendant increases in the costs of GHG policies.® Comparison of cases 1 and 2 suggestﬁ that
the costs of emissions control increase exponentially. Therefore adjustment costs could continue
and expand if future COP meetings results in additional, inéreasingly restrictive agreements to

reduce GHG emissions in the Annex-I countries, as seems likely.
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Baseline forecasts

DRI/McGraw-Hill {1997) assumes that real GDP gro-wth will average two percent per -
year between 2000 and 2010, and 1.5% per year thereafter. GDP growth declines after 2010
because the rate of growth of the labor force declines from about one percent per year between
2000 and 2010 to 0.5% per year thereafter, as the baby boom generation begins to exit the labor
force. The energy intensity of th_e econo;ny is forecast to decline by one p;:rcent per year
throughout the forecast period. Carbon emissions therefore increase 1.3 percent per year between
2000 and 2010 and 0;8% per year thereafter. -

Total carbon emissions in the baseline case are 1,746 million hetﬁc tons (MMT) in 2010
and 1,894 MMT in 2020. Actual emissions in 1990 in the U.S. were 1323 MMT, according to
DRI/McGraw-Hill (.1997).7 Thereforg tota_l emissions in the baseline case grow 32.0% and
43.2%, res_pectively, in 2010 and 2020 in this model. These are the amounts by which carbon
emissions would have to be reduced to stabilize emissions at 1990 levels.? Som_é fuels, such as
natural gas and petroleum, emit rhuch less carbon per unit of energy released, so energy use
would not have to fall by this amount if fuel switching wereto occur (as is assumed in the DRI
model).

Policy Scenarios

It is assumed that a system of tradeable carbon emission permits is announced and
implemented beginning in 2000.” The number of permits in circulation is reduced each year fr;)m
2000 to 2010, until the emissions target is achieved. Permits are not traded internationally, but

are tradeable within the domestic market, to facilitate adjustment at least possible cost. Three

cases are analyzed’:



R Lk

Case 1: (Grandfathered Permits). Allowance.are issued to industry at no cost.
Emissions are stabilized at 1990 levels i.n 2010.

Case 2: (Grandfathered Permits, 90% of ‘90 Emissions). Allowances are issued
to industry at no cost. Emissions stabilized at 90% of 1990 levels in 2010.

Case 3: (Auction, Deficit Reduction) Allowances auctioned by U.S. Government,
no revenue recycling. Emissions stabilized at 1990 levels in 2010.

Carbon prices range from $180 to $200 per ton in 2010 and $270 to $320 per ton 2020 in
DRI/McGraw-Hill (1997), as shown in Table 1. These prices have very different effects on
different types of fuel, as noted above. Gasoline pﬁces increase only 31.5% to 49.2% in 2010, for
example ($.41 to $.63/gallon). However, coal prices rise much ;nore rapidly, 450% to 680%,
because coal has a much higher carbon content per unit of energy, as noted above. Natural Gas,
which is one of the most carbon-efficient fuels, rises substantially more in price than gasoline
be_caus'e fuel switching sharply increas_es demand, and capacity is slow to respond.

Energy prices in the [AT draft report are compared in the bottom two sections of Table 1.
_ The base case prices are nearly identical in the two studies. However, carbon prices are much
lower in the IAT scenarios. There are two reasons for this. First, the IAT model assumes slightly
higher baseline improvements in enefgy'efﬁf:iency (1.25% vs. 1.0% per year). Therefore, carbon
emissions in 2020, for example, are projected to be 1805 MMT in the IAT base case, versus

1894 MMT in DRI/Mchaw-Hill (1997), a difference of about 5%. Second, and more
importantly, the IAT report apparently assumes larger price and substitution elasticities than
DRI/McGraw-Hill (1997). The IAT report has been criticized becaus? “The price elasticities for

energy demands need further explanation. Some very rough _..calculations suggest that they may
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be on the high side.'™ These comments suggest that the estimates in DRI/McGraw_-Hill (1997)
may be more reliable than those developed for the IAT." |
Effects on Output and Consumption

Figure 1 shows fhat in the cases considered here, GHG policies could have significant
costs for the economy, especially in the next ten to fifteen years. Policies designed to stabilize
U.S. emissions of greenhouse gz;ses at 1-990 levels in 2010 — the least res.trictive policies now
being discussed for the Kyoto negotiations — could reduce the level of national output by 1.8 to
2% in the short run. If GHG emissions are reduced by 10% in 2010, then the short=run costs
increase sharply, to 2.9% of GDP and 3.6% of consumption. The maximum impact occurs in
2007 in all three scenarios, seven years after the permit system begins to be phased in, but three
years before emissions are fully reduced to the target level. Output falls because of the increase in
energy pri-ces,‘shown in Table 1 above, which depresses consumptién and investment spending.

Overall inflation rates, shown in Figure 2, rise by l0.25 to 1 percentage points during the
initial implementation period. By 2020, in the grandfathered permits cases, the“cumulative effect
of these price effects causes a 7% to 9% increase in the level of the GDP price deflator, relative
to the base case, because businesses will pass along the cost of permits to their customers. This
increase in the level of the GDP deflator is permanent, even though inflation returns to base case
levels by 2015.

If permits are auctioned by the government, the policy will have a more depressiﬁg eﬁ‘ect
on output, because the permit fees will cause a sharp, permanent increase in government savings.
The effect of the permits is similar to .that of a tax increase. Inflation increases in the short run,

and then falls below the base case after 2008, reflecting the permanent suppression of demand .

b
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caused by this policy.

In all three scenarios, investment recovers and is increased as a share of GDP, relativeto _

the base case, as shown in Figure 10, below. Firms and consumers increase their spending on
capital goods to increase energy efficiency, effectively substituting capital for energy and
accelerating the replacement of the existing capital stock. For example, total purchases of
vehicles in 2020 in the three policy scenarios are 200,000 to 500,000 units higher than in the base
case. As a result of the increased investment, the available stock of effective noﬁ-residential
capital increases steadily throughout the forecast period, as shown in Table A, above- By 2020, it
is 85 to 10% highér than in the base case.

The increase in investment is effectively financed through a forced increase in national
savings in the three policy scenarios.  If the permits are simply granted to businesses, free of
charge, then business revenues and corporate profits will increase dramatically. | Part of these
retained earnings will then be available to finance increased investment spending. Savings through
the federal budget also increase iﬁ all three models, after an initial adjustment period. If permits
are grandfathered, then corporate profit tax revenues will increase. If the permits are auctioned
by the government, then the revenues will flow directly into the treasury. The model assumes in
all cases that the government uses the increased revenues to reduce the deficit or, if there isa
surplus, to reduce the stock of outstanding federal debt, increasing the effective rate of
government savings.

The increase in national savings and investment that would result from a system of energy
permit sales is a key element in all models of the effects of GHG policies. In the long run, the

increase in savings and investment causes GDP to be higher in 2020 than in the base case, in all
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three scenarios, as shown in Figure 1. Furthermore, GDP is growing 0.1 to -0.2 percentage points
faster than in the base case in all three scenarios in 2020. Hence, the stimulus to investment -
provided by GHG policies could slightly increase the underlying rate of growth of .the domestic
economy, in the long run. However, the assumption that permit sales would increase national
savings is highly questionable, for reasons discussed below. In the absence of the stimulus to
savings and investment, GDP le\;els and _growth rates would be lower throughout the forecast
period.

Figure 3 demonstrates that the increase in ré_al energy prices has a bigger effect on
consumption than it does on output. GHG policies have a larger impact on consumption than on
GDP for at least two reasons. First, a larger share of output is devoted to inveﬁment, for reasons
explained above, and thus consumption must decline as. a share of national income. Second, the
increase in energy prices will force consumers to reduce real purchases of other goods, holding
everything else constant (unless overall demand for energy is price elastic, which is not the case in
most models). |

Consumption losses reach a peak of 2.2 to 3.6.percent in 2007, relative to the base case,
as shown in Figure 2. Consumption also recovers, following the GDP path in figure 1. However,

overall consumption levels remain about oqe-half percent below the base case in 2020 in all three
scenarios, despite the increased levels of output in that year, reflecting the increase in savings
discussed above.
Comparisons with IAT Estimates.

The IAT estimates generated much smaller projections of the losses than would result

under similar policy scenarios. For example, Figure 4 compares predicted changes in total
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consumption from the base case, assuming grandfathered permits in both the IAT and the
DRI/McGraw-Hill (1997) models. The maximum loss in the l'AT model, of 1.4%, occurs two
years earlier'(2006) and is only 55% as large as the maximum loss in the DRI/McGraw-Hill
(1997) model of 2.5% of base consumption. The difference between the two forecasts reflects
the two key differences in energy forecasts: 1) lower base case energy use in the IAT model; and
2) higher price elasticities in that model. |
The Reliability of Critical Assurﬁptions

| There are substantial economic and practical reasons to question some of the-assumptions
underlying both the IAT and the DRI/McGraw-Hill (1997) models. One key assumption concerns
they way that revenues from the sale of permits are used in the economy. Figure 5, which
contrasts two scenarios from the IAT report, illustrates the effects of different ways of handling
permit revenues on total consumption in the U.S. If permit revenues are recycled to consumers,
rather thanEeing used for deficit reduction, losses to consumers will not fade away over time. "

In this case, consumption will fall and remain at a lower level throughout the forecast period.

~ Given the political realities of the federal budget processes, it is highly unlikely that permit

revenues of the type envisioned here would be used to reduce the budget deficit or the federal
debt. For example, forecasts in mid-1997 t.hat the federal budget could achieve a small surplus
within the next few years if the economy continues to grow at its current pace have generated a
wide range of proposals for using projected revenues for new tax cuts, and/or public spending
increases. Therefore, national savings are unlikely to increase as assumed in these models.
Higher levels of federal spending for consumption purposes, for example for defense

spending, will not stimulate growth in the way envisioned in the DRI model. Thus the permits are
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not likely to stimulate as much growth in GDP, nor as rapid .a recovery, as is fofecast in either the
DRI/McGraw-Hill (1997) or IAT (1997). Oa the other hana, some type of public investment, in.
areas such a R&D, educational programs and other types of public infrastructure, could have an
even larger impact on productivity and economic growth rates than the private investment
spending that drives the DRI/McGraw-Hill results. Therefore, the ultimate effects of GHG
policies on the economy will be heavily effected by the ways in which the ;'esulting revenues are
utilized.

For these reasons it is unlikely that all of the GHG revenue collected by the government
would go to deficit reduction. Some federal revenues will probably be returned to consumers
(through tax cuts) or otherwise result in new public consumption expenditures. While tax cuts or
other expenditures could stimulate the economy, they could not fully offset the depressing effects
of GHG p;)licies. Therefore, output is likely to fall with GHG policies, in the long run, in contrast
with the case reviewed here."® Figure 4 shows that consumption will fall when the permit system
is put in place in 2000, recover slightly, and then begi:l to decline again. The sustained decline is
caused by the increase in the cost of carbon permits and energy prices shown in Table 1, above.™*
The increased cost of energy puts an increasing drag on the rate of growth of economic output.
This is the most important long-run cost of GHG policies.

The initial decline in consumption shown in Figure 4 is smaller if all the revenues are
returned to consumers, perhaps through reductions in income or other labor taxes (such as the
social security tax). This “revenue neutral” policy has a less depressing effect on total output and

consumption than the grandfathered permits policy. Losses begin to increase in 2015 because of

the long-run effects of higher energy prices. The losses and distortion effects shown in Figure 4

-10- - -
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would increase with the size of the effective carbon tax. Permit fees as large as those estimated in
DRI/McGraw-Hill (1997, $180 to $320 per ton, Table 1 abové) would have proportionately
larger effects on consumption than the IAT cases (in which permit fees are only $95 per ton in
2010 and $125 in 2020).

One final economic reason for questioning the results of both the IAT and DRI/McGraw-
Hill (1997) is that investment may not respond in the way assumed in the rﬁodels. In each case -
(except for the auction, 100% to consumer case shown in Figure 4), it is assumed that increases in
savings by the business and government sector stimulate a proportionate increase in-domestic
investment."* However, even though corporate retained earnings would rise sharply if permits
were grandfathered to existing energy users, there is no éuarantee that the resulting excess cash
would be invested in the U.S. Investment ppportunities elsewhere in the world could be more
attractive, particularly if there are parts of the world not subject to GHG policies (as discussed
below). In fact, recent empirical research has shown that in the long run, about one-qua.rter of
any given change in savings has flown out Qf the U.S. in the past. This ratio could change in the
future, as well. For these reasons, investment (and therefore GDP and consumption) might not
receive the stimulus expected in the IAT and DRI/McGraw-Hill (1997) models even if savings are
increased. In fact, increased corporate earnings could accelerate capital flight problems that are
discussed below.

On balance, we expect that GHG policies designed to stabilize emissions at 1990 levels
will reduce consumption by at least $50 to $100 billion per year, on average, between 2000 and
2020. Losses are likely to continue and grow in the future because the policies will reduce the

economy’s potential growth rate, because permit revenues are likely to be spent on tax cuts or
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new public expenditures, and because savings and investment will be diverted to other countries
because of the effects of GHG policies on economic incentives. However, the Kyoto negotiations
also need to consider the distribution of the benefits and the costs of these policies.

Distributional Effects of GHG Policies

Since 1973, U.S. production workers have experienced a steady decline in their real wages
and earnings, as shown in Figur; 6. Aﬁ_er rising steadily at an average rat.e of $0.14 per hour (in
$1982) through 1973, real compensation began to decline steadily thereafter at a rate of $.035 per
hour. This decline in production worker incomes contrasts sharply with the continued growth in
real hourly earnings of the top twenty percent of the labor force, which has been maintained
throughout the 1980s and 1990s. Earnings inequality, the gap between the top and bottom classes
of wages earners, has increased sharply asa result. For example, the ratio of the top to the
bottom deciles of workers has increased from 3.7 to 4.5 since 1973, an increase_of more than_
20%.

Wages have been eroding and income inequality has been increasing for a number of
.reasons, including declining rates of unionization, falling real values of the minimum wage,
deregulation and increased rates of immigration. Rapid growth in foreign trade and investment
are also important causes of declining réal _wages (Mishel, Bernstein and Schmitt, 1997). Unless
these issues are considered in the development of GHG policies, those measures will exacerbate
the effects of globalization on American workers. Recent reports suggest that trade may be
responsible for at least 20 to 25% of the increase in U.S. income inequality in this period (Tyson,
1997).' With these facts in mind, we turn next to an analysis of the effects of GHG policies on

labor and other factors of production, and then examine the effects of GHG policies on trade in
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some detail.

The effects of GHG policies on employment in DRI/McGraw-Hill (1997) are illustrated in-
Figure 7. As GDP and consumption fall after the permit system is introduced, unemployment
(not shown) rises initially and peaks (relative to the base case) in 2006. Overall, unemployment
(not shown) is increased by 0.6 to 1.1 percentage points in. To put this in perspective, in the
1990-1991 recession in the U.S., unemployment increased by 2.2 percentage points from its 1989
low of 5.3 percent. Thus, the effects of GHG policies on unemployment are projeéted be one-
quarter to one-half as large as the last U.S. recession. -

Job displacement peaks in 2007 or 2008 and persists, as shown in Figure 7, even as excess
unemployment is eliminated. Displacement persists, though at lower levels, throughout the
forecast period because real wages are depressed by the rise in energy prices (and the overall price
level), causing workers to drop out of the labor force. Job losses are especially large in the
scenario with the lowest emission targets (grandfathered permits, 90% of ‘90 emissions), in which
energy prices must rise most rapidly.

GHG pélicies have a strikingly consistent, negative impact on real wages, as shown in’
Figu‘re 8. The rate of growth in real wages is reduced by 0.4 to 0.55 percentage points
immediately after the introduction of the permit system in 2000. These reductions in real wage
growth, relative to the base case, persist for over a decade. The losses are largest with the most
restrictive emission limits {90% of ‘90 emissions), and least for the case with grandfathered |
permits and 1990 emission targets. In the latter case there is a small, offsetting, positive effect
from the increased ability of corporations to grant wage increases when-permits are

grandfathered, which increases corporate revenues.
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The decade-plus suppression of wage growth rates could cumulatively reduce the growth
in the level of real wages by more than 50% between 1995 and 2020, relative to the base case, a3
shown in Figure 9. Real wages decline in all three scenarios between 2000 and 2006, and by
2020 they are only 3% to 4% higher than they were in 1995 (versus a 9% increase in the base
case). This translates into an average gr_owth rate of less than 0.2% per year. With such low
rates of wage growth the continued increase in inequality will lead to falling wages for most

workers. Only the top groups of wage earners are likely to experience any real wage gains over

this period.
Impacts on the Business Sector
If GHG policy simply grants permits to business at no cost, then businesses currently using
energy wil_l effectively capture the stream of income that is equal to the value of those peﬁnits.
They can choose to either use the permits themselves, or sell them to other users on the open
ma;ket. The advéntages of this system are that: 1) as the number of permits in circulation is
reduced between 2000 and 2010, the lowest cost means of eliminating energy use will be
. identiﬁed by market forces; and 2) the grandfathering of perfnits will provide some compensation
to buSinesses that will face higher costs of energy because of the implementation of GHG policies.
Under this pélicy scenario, businesses will capture revenue stream, which will grow in
value with the prices of permits, if the permits are given away, as shown in Figure 10. Corporate
profits (before taxes) are forecast to rise steadily in the base and auctic_m, deficit reduction casc;
from $500 billion in 1995 to $1.6 trillion in 2020. This reflects both the growth of the capital
intensity of the economy (the capital stock is growing faster than in the base case) ancjl an increase

in the expected returns to capital, as well as the general growth in real output. If permits are
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grandfathered, annual corporate profits in 2020 will increase by an additional $1.1 to $1.2 trillion
dollars, an increase of about 66%, as a result of the infusion o.f GHG permit revenues and
associate increases in the prices of domestic products."?

Investment as a share of GDP will increase in all three GHG scenarios, as shown in Figure
11. Higher energy prices will increase the levels of investment in both residential and non-
residential goods, including houses, cars And producer durable equipment (production machinery).
This will have important side effects, by stimulating the production of capital goods and
construction .sectors, as shown below. The increase in investment, if it materializes;s the key to
génerating increased levéls of GDP in the DRI/McGraW—Hili forecasts.

A policy induced increase in the level of profits will cause'proﬁts to rise sharply as a share
of GDP in the two cases where permits are simply given to businesses (grandfathered), as shown
in FigUl;e 12. This sizeable increase in plroﬁts reflects returns on the incremental investment
shown in Figure 11, and also returns on the asset value of carbo.n permits in circulation. In the
DRI/McGraw-Hill model, increaﬁing profits have a positive macroecon;mic impact, because they
provide savings to fund the investment growth. However, rising profits, as a share of national
income, also imply a fall in the labor share of income, providing further evidence that production
workers will be squeezed by GHG policies_. The profit share of output increases by 9.4 and 11.2
percentage points, respectively, in the two cases with grandfathered permits in 2020, with the
larger effect occurring with the restrictive target of 90% of ‘90 emissions. In the base case, |
profits rise gradually from 7.4% to 15% of GDP. In Scenario’s | and 2, profits rise to 24.6% to
26.5% of GDP. Such large increases in capital’s share of national income would virtually ensure

a sizeable increase in the inequality of income distributions in the U.S. .
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Effects of GHG Policies on Trade and Investmem. Sflows

By 2020, U.S. Imports would rise sharply under C;HG policies because higher energy
prices would make foreign goods (made with cheaper energy inputs) more attractive, as shown in
Figure 13. In the short run, as output falls due to the introduction of the permit system, import.%
will decline slightly. After 2007 they surpass the base case (no GHG policies), and by 2020 they
are $175 to $275 billion higher than ini the base case. Imports rise most rapidly under the scenario
with the most restﬁétive limits on GHG gases (90% of ‘90 emissions), because the high costs of
carbon permits. The auction, deficit reduction case has the smallest effect on imports, because
output is slightly lower than in the case with grandfathered permits (at ‘90 emission levels).

Real exports, shown in Figure 14 would fall below base case exports until at least 2013,
for all three policy scenarios. Exports recover somewhat thereafter, because of the effects of
increased domestic productivity. Ix; particular, in case 2 (permits auctioned, revenues used for
deficit reduction) exports are $25 billion higher than in the base case by 2020.

On balance, the increase in imports is considerably larger than the increase of exports, in
the long run, in all three cases. Therefore the trade deficit (imports less exports) increases sharply
as a share of GDP, as shown in Figure 15. The balance improves slightly during the initial period
of adjustment to GHG policies, between 2000 and 2010, because of the decline in consumption,
but the deficit expands rapidly thereafter. By 2020, the deficit has increased to between 6.0%
and 7.5% of GDP, as compared with a 1997 deficit of approximately 2% of GDP. The trade
deficit is forecast to grow substantially in the base case, as well. However, the GHG policies
would add between $149, $287 and $240 billion to the trade deficit in 2020 in cases 1 through 3, .

respectively. The trade deficit would increase by 1.3, 2.7 and 2.1 percentage points of GDP in the |
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respective cases.

Deficit increases of this size would have huge im;;acts on traded goods, especially
manufacturing-sector products. We have estimated that $1 billion worth of exports would _

-- generate -approximately 14,000 domestic jobs, including direct and indirect employment effects, in
1995 (Scott and Lee, 1997). Using this multiplier, the forecast increases in the trade deficit could
eliminate a gross total of 2 to 4 million job opportunities in goods producing and related
industries. As shown below, the DRI/McGraw-Hill industry projections for 2020 do not reflect
employment losses of these magnitudes, because the model assumes that the economy returns to
full employmént and displaced workers are reabsorbed into other industries by that time."”
However, if the forecast changes in trade flows are correct, then 2 to 4 million fewer jobs will
exist or be created in industries producing _traded goods, and related inputs, could occur with
GHG policies, as compared with l;ase case employment forecasts. In the long run, increased
imports will cause shifts in employment within the manufacturing sector, and between
manufacturing and services. As a result, gross job displacement is likely to exceed the net job
losses that are discussed below.

If GHG policies do eliminate such a large number of manufacturing jobs, they will have a
much larger impact on wages and incomes, especially for non-college educated workers, than is
suggested by the DRI/McGraw-Hill m.acrpeconomic model, because wages and incomes are much
higher in manufacturing than in other sectors of the economy. Further research is needed to
separately estimate the effects of GHG policies on the wages and incomes of blue- and white-

collar workers.

There is also a more fundamental set of international trade and investment issues that are
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not addressed in the DRI model, as suggested by outside reviewers of the IAT, noted above., The
DRI model assumes that the share of imports coming fror;l the Annex-I countries (that will _
impose GHG emission limits) and non-Annex-I countries (which will presumably not be limited,
for some time to come) will remain fixed in. the base case. However, the structure of trade ﬂowe
has shifted rapidly in the past 10 years, even without the incentives provided by GHG policies.

The share of U.S. imports originating in the developing countries increased from 29.1% in l_97§

to 36.4% in 1990, even while the ratio of imports to value added in the manufacturing sector was
increasing sharply, from 18.3% to 30.7% (Sachs and Shatz 1994, 10 and 12).

GHG policies will also create incentives to accelerate the pace of globalization and
integration qf the world economy. Globalization will take at least two forms. First, the share of
U.S. impoxts originating in developing couptries will grow, even more rapidly than it has in the
past (for example, Mexico and Chir;a have experienced some of the most rapid rates of growth in

U.S. imports in the 1990s). Second, investment will be diverted from the U.S. to non-Annex I

countries, especially Mexico and other countries with large supplies of low-wage, semi-skilled

- labor. The pool of investment capital available for investing abroad could also be increased if

grandfathered permit policies are implemented. as shown above. For the past two decades trade

has grown twice as fast as world income, and foreign direct investment has grown four times as
fast as imcome. Globalization is likely to accelerate if GHG policies are implemented that do not
limit or otherwise control production shifts designed to escape GHG limits.
Sectoral and Regional Impacts of GHG Policies

Tables 2 end 3 forecast the effects of GHG policies on total and sectoral employment, at

a fairly aggregated level in the economy (1- and 2-digit SIC categories of output). Employment
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changes in 2007 (Table 2) will be dominated by the initial.reduction in output, relative to the base
case, as noted above. Employment changes will be almo;t universally negative, and will be spread
more or less evenly across the economy. Total losses are greatest when GHG limits are most

-restrictive (90% of ‘90 enﬁssions). DRI/McGraw-Hill predicts that a net total of 1.5 t0 2.6
million jobs, or about 1.0% to 1.8% of total employment in the base case, will be lost in this first
recession. At the high levels of aggregation shown in Table 2, only the energy-related sectors are
predicted to experience very large job losses in the short run, including mining (down 11.5% to
15.4%) and petroleum refining (down 2.5% to 7.4%) _

In 2020 employment changes are more mixed (Table 3). Total employment declines by
400,000 to 1 million jobs (0. l% to 0.4% of base case employment in 2020), because of the
reduction in real wages discussed above. However, employment grows in some sectors (such as
other services, retail trade and dun:able goods) while declining in others (including mining,
transportation and non-durables manufacturing). Contract construction employment increases in
the two cases with less restrictive limits on carbon emissions because of increased levels of
investment. Significant employment losses spread toa much wider range of industries, as the
effects of higher energy costs and related changes in other costs are spread throughout the
economy. Mining losses rise to 22% to 24% of the base case and petroleum refining employment
declines by 17% to 24%. Several indt;stries are forecast to have significant job losses under
grandfathered permits, but gains when permits are auctioned and the revenues used to reduce the
federal deficit or increase s;vings, including apparel products, leather products, electrical

machinery and miscellaneous manufacturing. These are all sectors that are open to international

competition, where production is highly sensitive to wage levels. Nominal wages would be about
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six percent lower than in thé base case by 2020 in the auction, deficit reduction scenario.

‘However, wages are higher than in the base case when pérmits are grandfathered, which explains

why employment impacts differ at the sectoral level in these scenarios.?

Employment shifts between industries could contribute to the downward pressure on
wages discussed above. Table 4 reproduces forecasts for employment changes in 2020 from
Table 3 fora éelected group of the most highly aggregated industries, and also includes
information on average production worker wages in these sectors in 1995. This table strikingly
illustrates one reason why wages grow so slowly in these scenarios. 400,000 to.500,000 jdb
opportunities in mining, transportation and public utilities, where wages average between $14.22
and $15.32 per hour, would be eliminated (relative to base-case forecasts), while 240,000 to
290,000 jobs would be created in retail trade, which had wages averaging $7.70 per hour in 1995.
In addition, 180,000 to 340,000 mz;nufactuﬁng jobs, paying between $11.60 and $12.90 per hour,
would' ﬁlso be eliminated if GHG emission quotas were allocated to industry (rather than
auctioned to raise government revenues). This process of structural change resulting from GHG
policies will contribute to increasing inequality within labor markets in the U.S.

DRI/McGraw Hill also provides detailed forecasts at the 3 digit level for industries, and at
the 2 digit level for the 10 census regions of the U.S. | Table 5 reports the industries that are
predicted to gain or lose more than 5% .of base-case employment in 2020. Losses outweigh gains
in Table 4, in several ways. The number of industries experiencing losses of more than 5% of
output is more than twice as !arge as the number with gains of more that 5%. In addition, there
are 13 industries that lose more than 10% of output in 2020, including Rubber and Plastics

footwear (-56%) coal mining (-45%), other leather goods (-34%) and electric utilities (30%).
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However, there are no industries that gain more than 7. l"/? in total output. These trends reflect
the broader tendency for employment to fail in manufacturing, especially durable goods, and rise
in services sectors, including education services, retail and wholesale trade and state and local-

-governments, as shown in Tables 3 and 4, above. Other individual industries that would be
especially hard hit by GHG policies include kitchen products, apparel, toys, and various other
mining industries (fertilizers, nonferrous metals and iron and ferroalloy ores).

Coal mining is one of largest and most heavily affected industries under GHG policies.*!
Coal output is projected to fall by 45 to 50% in 2020, relative to a base case with no restrictions
on carbon emissions. The coal industry employed 116,000 workers in 1995. DRI/McGraw-Hill’s
(1997) base case forecasts that coal industry employment will decline to 80,000 workers in 2020.
GHG policies will eliminate another 35,000 to 38,000 jobs in this industry by 2020, reducing total
employment to between 42,000 an-d 45,000 workers. GHG policies will double projected jqb
losses in this hard-hit sector between 1995 and 2020.

The tendency for GHG policies to shift employment from manufacturing to services would
be much more pronounced if trade and foreign investment effects were larger, for the reasons
noted above. In addition, given the large increase in imports and the trade deficit, shown in
Figures 12 and 14 above, DRI may be underestimating the effect of the GHG policies on output at
the sectoral level. The shift of employl.nent from manufacturing to services, the growth of imports
and the decline in the price competitiveness of U.S. products would all have depressing effects on

U.S. wages, for the reasons discussed above.

The shift from manufacturing to services, especially retail trade, is illustrated in Table 6,

which summarizes forecast changes in population and employment in the 10 census regions of the
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U.S. in 2020, under the case | assumptions (grandfathered permits, 1990 emission limits).
Manufacturing employment (shown in the last column) declines in 9 of 10 regions, rising only‘in
the Pacific Northwest, where it is attracted by thé availability of relatively cheap hydro-powered
electricity. Retail trade experiences employment gains in 7 of the 9 regions that experience
déclining manufactun'ng employment. Mining, especially coal mining, declines sharply in all
" regions of the country, as noted above. Construction absorbs some of excess labor in regions that
are forecast to enjoy stable or rising population levels because of GHG policies. Overall,
employment declines in 6 of the regions (more than 1% in the East South Central and West South
Central areas), and population declines in 3 of the 10 regions. Changes in energy. costs, and the
location of employment opportunities drive population shifts. In general, there is a substantial
“shift of jobs and population to the Pacific Northwest, with the other 7 regions not noted here
expén’éncing small net gains or loss;es of jobs and employment in Case 1.
Regional and industrial shifts in production and employment will reinforce the tendency of
GHG policies to increase income disparities in the U.S. The movement of labor out of high-wage
sectors, such as manufacturing and mining, and into low wage sectors, such as retail trade, will
tend to increase income inequality across the U.S., as the supply of good jobs for the bottom
- three-fourths of the labor force is reduced. Regionally, the Pacific Northwest, which already
enjoys relatively high standards of liviné, will experience employment and population gains, while
relatively low-income regions such as the East South Central will experience job and populations
losses. These changes will tc_end to increase the disparity which exists in wages and income
distributions among these regions, by increasing labor demands in the regions that gain and

reducing labor demand in the regions that lose jobs and population.
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Policy Implications and Areas for Future Research

To date, the discussion of GHG policies has paid i'nadequate attention to sectoral, regional
and other adjustment policies needed to minimize the negative effects of GHG policies on the—

-.distribution.of income. Previous research on GHG policies has focused almost exclusively on the

identification of costs and benefits at the macroeconomic level of the economy. This analysis adds
consideration of equity issues to the debate.
Optimal GHG Control Strategies

As noted above, policy makers are discussing a range of goals for the Kggto-COP-III
meetings and po.tential agreements. These range from stabilizing emissions in the Annex-1
countries at 110% of 1990 levels by 2010 (IAT, 1997), or 2020, to reducing them by up to 20%
as soon as 2005.2 DRI/McGraw-Hill (19?7) estimates that stabilizing or reducing emissions at
1990 levels will require an eﬁ'ectiv.e carbon permit price of $180 to $192/ton in 2010, and $270 to

$281 per ton in 2020 (Table 1, above). Further emission reductions would require substantially

higher carbon prices.
Nordhaus (1994, 93-96) has developed a simple simulation model of the costs and benefits
of global climate change which identifies optimal emission control rates and the carbon taxes
needed to achieve those levels of control (the carbon tax would have essentially the same effect as
a carbon permit-fee on energy use and carbon emissions). His model suggests that very small and
gradual controls are needed, with carbon taxes of iny $5.29 per ton (in 1989 $), rising to $17.75
per ton in 2075.2 He reviews a number of other, earlier studies which also reached similar
conclusions. Fankhauser and Tol (1996) also review a number of recent estimates of the marginal |

damage of a ton of carbon emissions of $5 to $125 per ton of carbon, “with most estimates in the
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lower end of this range.” This literature suggests that the emission limits considered in IAT
(1997) and DRI/McGraw-Hill (1997) may be too restric:tive, in the sense that marginal costs
would exceed marginal benefits at the given levels of carbon emission limits.

Measures to Offset the Effects of GHG Policies on Income Distribution

This report makes no assessment of the potential benefits of GHG policies, in terms of
potential risks or damages that could be avoided, nof does it take a position on the advisability of
adopting any further policies to restrict GHG emissions. However, we recommend that if such
policies are implemented, two specific, additional measures are needed to limit Eleir disruptive
effects on the economy, and on the lives of American workers.

The first concerns the impact of GHG policies on globalization of trade and investment.

If two different sets of standards or timetables for emission reductions are established for
developed and developing countieé, they will create incentives for firms to increase imports and
move production and investment out of the U.S., in order to take advantage of lower energy
prices and less restrictive emission limits in the developing countries. There are policies available
which can reduce the trade and investment distorting effects of GHG policies.

In order to reduce or eliminate the negative' effects of GHG policies oh U.S. trade and
investment, it could even be necessary to establish a border equalization tax policy. This tax
wpuld rebate the cost of emission limits on the energy content of exports, and assess an equivalent
fee on products imported into the U.S. This kind of policy could eliminate the incentive to import
goods and move plants abroad to escape U.S. emission limits. Other policies which could reduce

the effects of GHG policies on trade and foreign investment include quotas on energy intensive

imports, and safeguard measures to limit import surges. However, each of these measures could
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conflict with our obligations under the GATT, increasing the difficulty of developing a

comprehensive GHG policy package.

The second type of policy that would be needed is a set of measures that would provide

- substantial-assistance to the workers and communities damaged by the creation of greenhouse gas

policies. For workers, such a program should involve meaningful retraining opportunities, and
severgl years of income support while involved in those activities. For particularly hard hit sectors
and regions, special programs could be required to provide for early retirements, buyouts and to
ensure continuation of health and pension benefits. For communities, there are many options
including, but not limited to, industrial and R&D policy support.

Worker retraining policies, especially in the trade adjustment area, have established a poor
track record, which may raise questions about the wisdom of incorporating such measures into a
GHG policy or treaty package. Tl;ese policies have failed for several reasons. They have
historically been poorly funded, not providing sufficient resources for meaningful retraining nor
the time and family income needed to sustain it. In addition, commitments have often been
dishonored in the past, when funding for adjustment programs was terminated or drastically
reduced after the policy had been implemented. For these reasons, a much larger and more
dependable commitmenf of resources would be needed to compensate workers and communities
for the costs of GHG policies.
Limitations and Areas for Future Research

Finally, we conclude by noting three areas of uncertainty. First, there is substantial
uncertainty about the pace of global warming and the precise climactic impact of a given volume

of CO, emissions. Second, this report analyzes the costs, but not the potential benefits of climate

— -25-

B S A IO



-

change policy, including any possible economic benefits. Third, there-are many unknowns ;bout'. .
the costs of reducing emissions. The DRI model provides one way to estimate those costs. T_his
model could overstate or understate the costs of reducing GHG emissions. If the energy
efficiency of the economy grows more slowly than is expected in the base case, then greater
reductions in energy use will be required to meet any given standard, which would dramatically
increase the costs of compliance. On the other hand, in the past such modeling exercises have
produced estimates that have proved, in retrospect, to significantly overestimate the costs of new
pollution controls. However, even if the models discussed in this report overestimate the costs of
GHG policies by 50% or more, the actual costs would still be large and significant.

In addition to these general areas of uncertainty, this report has raised a number of specific
concerns that require future research. These include the effect of GHG policies on foieign trade
and investment, including sectoral cietails and relationships between the major accounts
(merchandise, servicés, current and capital accounts); and if permits are traded internationally, or
joint implementation is allowed (neither of these alternatives was considered in this report), the
implications for trade and exchange rates in a general equilibrium context. Another major area of
concern is thia system for impiementing permits, how they will be created and traded, the nature of
the property rights involved, and the wealth effects of grandfathering or other forms of
distribution to the private sector. There is a related set of issues concerning the distribution of
income between labor arid capital, and the future rate of return on capital, that GHG policies will
also intersect with. Finally, further disclosure, review and debate is needed about the technical

assumptions of the models used to analyze GHG policies. This review should include the relevant

price and/or substitution elasticities and the potential (and cost) of increasing the energy-efficiency
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of the domestic economy without GHG policies. Differences in base case level of energy use,
during the forecast period, can have a very large impact on the cost of limiting carbon emissions

and this issue has not been adequately addressed in the literature.
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Endnotes ' —

1.This section is based on, and the quotes are drawn from Bernstein, 'Montgomery and Rutherford
(1997).

2. Nordhaus (1994), which estimates optimal GHG policies from an explicitly defined welfare
model is a notable exception. Other examples include Boyd, Krutilla and Viscusi (1995) and
Madisson (1995).

3. See, for example, Hoeller, Dean and Nicolaisen (1991) and Repetto and Austin (1997).

4. See, for example, comments on the IAT draft report in letters released to the House
Subcommittee on Energy and Power, as an appendix to Yellen (1997):

Dale Jorgenson and William D. Nordhaus (April 24; 1997) “This model is ... highly _
inappropriate...extremely sensitive to assumptions about energy prices.”The letter also criticized
the “use of fixed-coefficient, input-output model.” and Raymond J. Kopp (May 15, 1997) stated
that the DRI model is “...useful only for the analysis of short-term adjustments;-and even here,
one should proceed with caution...” because the model is “driven from fixed coefficient input-
output tables that can give very distorted views of the adjustment behavior of the economy.”

5= The IAT report utilized three models. In addition to the DRI model discussed here, the IAT
also developed forecasts for a similar set of policy scenarios using the Markal-Macro and Second
Generation Models (SGM). These are simulation-type models that calculate equilibrium output
levels, given constraints (such as dvailable energy resources) and a set of initial conditions and
assumptions about the structure of the economy. The Markal-Macro and SGM models are not
designed to estimate adjustment costs or economic disequilibria that will result from policy
changes. Hence the DRI model is better suited to the analysis of displacement issues, while the
general class of simulation models are more appropriate for estimating long-run consequences.
Note, however, that the IAT was criticized by reviewers for: 1) failing to utilize a full computable
general equilibrium model, rather than the Markal-Macro or SGM; and 2) because neither of
those models included a well developed foreign trade sector. See comments by Nordhaus and
Jorgenson (previously cited), Ray Kopp, John Weyant and Richard Richels, in letters released to
the House Subcommittee on Energy and Power, as an appendix to Yellen (1997).

6. See Wiley, TM.L., R. Richels and J.A. Edmonds 1996.

7. Note that IAT (1997, Table 1) reports that total carbon emissions in 1990 were 1338 MMT,
1.1% more than is reported for 1990 consumption levels in DRI/McGraw-Hill (1997). N

8. These target reduction levels are 5% to 8% larger than those required in IAT (1997). The
difference is explained by the combination in the IAT report of more rapid declines in the energy
intensity of the economy (1.25 percent per year vs. 1.0 percent per year), and the slightly higher

baseline level of carbon emissions. The efficiency assumption is the most important difference, by
far, between the two baseline cases.
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9. A fourth case and a new base case are also analyzed in DRI/McGraw-Hill (1997). These cases: -
assume that the energy intensity of'the domestic economy in the “heroic base case” improves at
1.75% per year. This corresponds to a similar scenario in the [AT report. Results parallel those

o the cases discussed below. The scenario in case 4 is otherwise identical to case 1 (grand -
fathered permits). Case 4 and its comparable base case are not analyzed here because the “heroic
base case” scenario is highly unlikely to occur.

10. Comments on the IAT draft report released to the House Subcommittee on Energy and
Power, as an appendix to Yellen (1997) in letter from Richard Richels, May 30, 1997. See also
letter from Larry Goulder, June 2, 1997, “The report seems consistently to employ assumptions
and policy scenarios that contribute to low costs of emissions reductions.”

11. This view is also supported by Ray Kopp, in a letter of May 30, 1997, who noted that “All of
the departures from AEO97 used in the draft report serve to decreased carbon emissions [in the
base case] and therefore make attainment of a 1990 stabilization less costly.” (Letter released to
the House Subcommittee on Energy and Power, as an appendix to Yellen, 1997).

12. Figure 4 is derived from two of the scenarios shown- in Figure 16 (p. 28) of the IAT draft
report. _

13. If public investment were to be increased using GHG revenues, then output, consumption and
other segments of the economy could achieve higher levels in the long run than in the cases
considered here. However, increases in public investment would appear less likely to obtain than
general or targeted tax cuts, in the present political environment in the U.S.

14. Bovenberg and de Mooij (1994) have shown that, in theory, revenue raising environmental
taxes can lower economic output because they “exacerbate, rather than alleviate, preexisting tax
distortions.” Goulder (1995) develops a general equilibrium model which shows that the problem
with the carbon tax is its “focus on intermediate inputs and its relatively narrow base in
comparison with income taxes.” In principle, raising the cost or limiting the supply of enérgy
inputs will change the shape and position of the production possibility frontier, generally reducing
the amount of output that can be generated with any given set of other inputs.

15. For example, comparing Case | and the Base Case, the increase in investment is about 90% as
large as the increase in total national savings.

16. Mishel, Bernstein, and Schmitt (1997, 195) estimate that trade could be responsible for more
than 30% of the increase in income inequality in the U.S. between 1979 and 1989.

17. The effects on real wages are estimated by dividing the employment cost index by the
consumer price index series in DRI-McGraw-Hill (1997, 20 and exhibit 15). The base case value
for this series is then contrasted with each of the forecasts to determine the change in the real
value of compensation. Note that DRI-McGraw Hill draws a sharp contrast between changes in
the nominal wage series for case 3 (permit auctions) which decline sharply, and the other policy
cases, where nominal wages ingrease because of increases in corporate revenues and hence the
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ability to pay. However, the variation in these results is eliminated when real wage senes (and the -
corresponding differences of consummer prices in each case) are considered.

18. This increase in before-tax corporate profits appears to primarily reflects an increase in the
implicit rate of return on capital. The cumulative increase in fixed nonresidential capital between
2000 and 2020 in the three cases analyzed here is between $1.0 and $1.4 trillion, roughly
equivalent to the increase in annual corporate profits by 2020. Therefore most of the increase in
profits would appear to reflect higher returns on existing capital stock. This implicit forecast of
increased returns is unrealistic, unless the world-wide corporate rate return on invested capital
rises sharply because of GHG policies. However, an alternative view might treat the incremental
profits as the returns on the imputed capital value of carbon emission permits. This view suggests
that grandfathering of permits will not only transfer revenues to permit holders, but also new
assets with a significant capital value. The implicit rate of return of capital, and wealth transfers
associated with the permits, are important issues for future research.

19.Note that the DRI/McGraw-Hill (1997) forecasts for the three scenarios contain puzzling and
potentially contradictory results. The Merchandise trade balance worsens by less than $100
billion in each case, although the calculated trade balances (including services) decline much more
sharply, as indicated in the text. It is unlikely that services trade can or will account for these
differences. In addition, the current account balance improves by $87 to $175 billion in the three -
GHG scenarios, presumably because of the increase in national savings. However, improvements
of this magnitude in the current account are unlikely unless they are mirrored in changes in the
trade balances, which dominate current account transactions.

20. Exchange rates are essentially unchanged in the DRI/McGraw-Hill (1997) 'forecasts, SO
changes in nominal wages and prices directly effect competitiveness. The rigidity of exchange
rates in these forecasts is a potential source of error.

21. There is a greater percentage drop in employment in rubber and plastic footwear under GHG
policies, as shown in Table 4. However, output in this industry was less than $1 billion in 1995,
as compared with coal industry output of over $28 billion in that year.

22. Association of Small Island States, 1995, “Draft Protocol Submitted to the United Nations
Framework Convention on Climate Change,” as referenced in Repetto and Austin (1997, 1).

23. Nordhaus and Yang (1996) develop a regional bargaining model which generates slightly

higher optimal permit prices of roughly $30 per ton of carbon in 2090, versus $21 in the DICE
model developed in Nordhaus (1994). '
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Statement of Cecil E. Roberts
President
United Mine Workers of America
on the

DRI and EPI Economic and Employment Impact Analyses
September 17, 1997

Today we are releasing the results of two economic and employn:xcnt studies of climate -
change policies. These studies, conducted by DRI McGraw Hill (DRI), the same economic
forecasting firm used by the Clinton and Bush administrations, and the Economic Policy Institute
(EPI), a well known Washington-based economic think tank, should give pause to the

administration and its negotiators in the Berlin Mandate process.

Background

As you know, the U.S. is participating in negotiations pursuant to the Berlin Mandate to
amend the 1992 Framework Convention on Climate Change, also known as the Rio Treaty.
Negotiations are scheduled to conclude in December at a meeting in Kyoto, Japan. We believe
the Berlin Mandate is a flawed instrument for dealing with climate issues. It is flawed because it
speciﬁcaily exempts more than half of the wofld’s future emissions from any controls, while
asking for substantial sacrifices from American workers and conéumcrs. And as currently

structured, it will do nothing to address the climate change issue.

Job Losses

The job losses that are likely to result from carbon reduction efforts are staggering. DRI
projects that a policy aimed at reducing emissions in 2010 to 1990 leveis will cost nearly 1.6
million jobs in 2005. Job losses will hit every region of the country and every industrial sector
(with the exception of the federal govcmment) For most industries and regions there is no
recovery throughout the forecast pcnod which runs to 2020. The coal mdustry is devastatcd but

numerous other industries are hard hit--110, 000 jObS lost in the transportation and publlc utlllty



sector, 199,000 jobs lost in the manyfacturing sector, 426,000 jobs lost in the services sector and )

182,000 jobs lost in state and local governments as the tax base erodes.

For a policy to reduce emission 10% below 1990 levels by 2010, DRI projects the loss of
nearly 2.3 million jobs by 2005, increasingto a high of 2.7 million fost American jobs.

Economic Output and Trade.

DRI projects that climate policies will reduce U.S. gross domestic product 1.8% to 2.9%
during the forecast period. This means that the U.S. economy will lose over $200_billion.
annually at the peak of the phase-in effects in 2005-2010. Climate policies limited to developed
nations are also likely to significantly increase the U.S. trade deficit. EPI.notes that the DRI
model may underestir—natc the trade flow implications of such policies. EPI estimates that real
imports are likely to increase substantially and real exports are likely to decline. EPI estimates
that this could result in an increase of up to $240 billion in the U.S. trade deficit. If this occurs,

EPI estimates that job losses could be as high as 2-4 million.

Wage Growth

The EPI report notes that carbon reduction pdlicies are likely to depress wage growth, as
higher wage jobs are knocked out of the economy and only partially substituted with lower wage
jobs. EPI estimates that future wage growth could be cut by 50%. This will exacerbate the
stagnation and decline in real wages that American workers have endured for the last two

decades and will tend to increase the already wide income disparity in our economy.

Energy Prices

The policies analyzed by DRI were based upon the U.S. proposal for a carbon permit
- trading scheme modeled on the U'S. acid rain sulfur dioxide trading program. DRI estimates that
carbon permit prices would have to be $180-190 per ton (1995 dollars) in 2010 to reduce



emissions to 1990 levels, and would rise to $270-280 per ton in 2020.

The carbon permits will act like a carbon tax, raising the price of energy based on its
carbon content. Coal, with the highest carbon content of all fossil fuels, will be taxed the
‘highest.--But all fossil fuels are-projected by DRI to increase in price. Gasoline prices are
projected to increase $0.41-$0.64 per gallon. Electricity prices will inércasc over 11 cents per
kilowatthour and natural gas prices will increase $1.14 per therm (100;000 Btu). For an average
American family these energy price increases will add nearly $900 per year to the annual
household energy bill by 2005, increasing to about $2,200 per household by 2020.

Energy taxes are highly regressive by nature. Families, regardless of income, must heat
and cool their homes, cook their food and travel to work. For example, the U.S. Department of
Energy estimates that a family with an annual income of less than $10,000 still spends nearly
$1,000 per year in energy costs in the home. Energy taxes, or equivalent carbon permit schemes,

will be crushing for low-income workers and seniors living on fixed incomes.

Conclusion

The upcoming U.N. climate treaty is All Pain and No Gain for American workers and
consumers. It is a bad deal for American families, and will provide a perverse incentive for
American corporations to relocate their operations abroad. That is why the labor movement has
taken positions warning the administration to avoid signing a treaty amendment that harms
workers, consumers and our economy. We have had unanimous votes on climate policies at the
Industrial Union Department of the AFL-CIO, the Transportation Trades Departnient, the
Maritime Trades Department, and the full AFL-CIO Executive Council. Because of concerns
about increased energy prices, the National Council of Senior Citizens (NCSC) has adopted
similar positions. The fear that we may be on the verge of signing a bad deal also motivated the
Senate in July to adopt unanimously a resolution calling on the administration to insist that all
nations participate in any new comnmitments and that any proposed treaty not harm the American

economy. The studies we have released today clearly show that efforts to reduce greenhouse -
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gases in the short time frames being discussed will have significant negative effects in terms of
lost jobs, higher consumer energy prices, and higher trade deficits. I repeat, this is a bad deal for

American families.

For those who question the sciencé of climate change, thisis a dumb idea. For those who
believe the science is compelling, this is a dumb idea. Developed nations alone cannot address
this issue, and we believe developing nations will be less likely to join a treaty after we have
built in trade and economic advantages for those nations through a flawed treaty. The U.S.

should not compound the flaws of the Berlin Mandate by signing a flawed treaty in Kyoto.



Labor Union Climate Change Resolutions

AFL-CIO
Industrial Union Department, AFL-CIO ~

Transportation Trades Department, AFL-CIO

Maritime Trades Department, AFL-CIO

ICEM
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AFL-CIO Executive Council February 20, 1997 Statement

U.N. CLIMATE CHANGE NEGOTIATIONS

The U.S. government is involved in United Nations negotiations pursuant to the "Berlin
Mandate" for an amendment to the Rio Treaty on Climate Change. The Rio Treaty committed
the United States and other nations to voluntarily stabilize carbon emissions at 1990 levels by the

year 2000. Current negotiations are aimed at mandatory reductions below 1990 levels after the
year 2000.

The Berlin Mandate specifically excludes developing nations from emission reduction
requirements while legally binding the United States to future emission reductions. By
exempting developing nations from any future commitments, the Berlin Mandate ensures that
there will be no meaningful worldwide effort to stabilize atmospheric concentrations of carbon
dioxide. :

We believe the parties to the Rio Treaty made a fundamental error when they agreed to
negotiate legally-binding carbon restrictions on the United States and other industrialized
countries, while simultaneously agreeing to exempt high-growth developing countries like
China, Mexico, Brazil and Korea from any new carbon reduction commitments. As much as 60
percent of global carbon emissions are expected to come from such countries in the next few
decades, with China becoming the single-largest emitter in the near future. The exclusion of new
commitments by developing nations under the Berlin Mandate will create a powerful incentive
for transnational corporations to export jobs, capital, and pollution, and will do little or nothing
to stabilize atmospheric concentrations of carbon. Such an uneven playing field will cause the
loss of high-paying U.S. jobs in the mining, manufacturing, transport and other sectors.

Carbon taxes, or equivalent carbon emission trading programs, will raise significantly
electricity and other energy prices to consumers. These taxes are highly regressive and will be

most harmful to citizens who live on fixed incomes or work at poverty-level wages.

As corporations shut down'domestic factories, mines and mills as a result of higher energy
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costs, they will have additional incentives, beyond the search for cheap labor and anti-labor
regulatory regimes, to locate new capacity off-shore, in countries with no carbon reduction
commitments. Carbon emissions, therefore, will be transferred to the developing world along
with the jobs, thus providing no real benefit to the environment.

“The U.S. government has not completed a thorough economic analysis of the effects of a
treaty amendment on the U.S. economy, even though U.S. negotiators have been at the
bargaining table for over 18 months and have agreed to a December 1997 deadline for reaching
agreement on this far-reaching treaty amcndmcnt

The AFL-CIO Executive Council calls upon the responsible agencies of the U.S.
government to provide it and its affiliates with any existing studies of the economic impact of
future treaty obligations and, further, make available the results of the economic modeling effort
currently being undertaken by the government within 30 days of completion.

The AFL-CIO Executive Council further urges that in the ongoing negotiations to amend the
Rio Treaty on climate change, the United States insist upon the incorporation of appropriate
commitments from all nations to reduce carbon emissions; and seek a reduction schedule
compatible with the urgent need to avoid unfair and unnecessary job loss in developed
economies. The President should not atcept and the Congress should not ratify any amendment
or protocol that does not meet these standards.
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TUD Resolution On
UN. CLIMATE CHANGE NEGOTIATIONS

The United States is involved in United Nations Negotiations pursuant to the
“Berlin Mandate™ for an amendment to the Rio Treaty on Climate Change.

The Berlin Mandate specifically excludes developing nations from emisSion
reduction requircments while legally binding the U.S. to future emission reductions.

The exclusion of new commitments by developing nations under the Berlin
Mandate will create an uneven playing field in favor of developing nations such as China,

India, Mexico and Brazil in the competition for jobs and economic growth.

Such an uneven playing ﬁcld_will cause the loss of high-paying U.S. jobs in the
mining, utlity and manufacturing sectors.

Processes which gencrate carbon emissions will be transferred to the developing
world along with the jobs, thus providing litde or no real benefit to the environment.

The U.S. govemment has not completed a thorough economic analysis of the
effects of a treaty amendment on the U.S. economy; -

THEREFORE, BE IT RESOLVED:

That the Indisial Union Departroent of the AFL-CIO calls upon the Congress
andtthmidc:uoanniwdSmtqmﬁah\&ommming into or ratifying any treaty
amendment or protocol that causes the loss of U.S. jobs; and

That the U.S. renegotiate the Betlin Mandate to easure that all nations have
appropriate cormmitments to reduce carbon emission to prevent the transfez of jobs and
cmissions to the developing world. '

Adopted by [UD November 13, 1996
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A SENSIBLE AND FAIR POLICY
ON GREENHOUSE EMISSIONS

As the international community takes steps to reduce the levels of greenhouse gases in the
environment, the United States should not be asked to shoulder an unfair level of responsibility that
would jeopardize our economy and the millions of industrial and transportation jobs it supports. In
1992-the United States signed the Rio Framework Convention on Climate Change which required
« reduction in greenhouse gases such as carboa dioxide to 1990 levels by the ycar 2000. In 1995,
the United States and other parties to the 1992 climate convention agreed in the “Berlin Mandate™
for a process of new negotiations to establish emission reduction goals for the next century. The
Berlin Mandate calls for developed countries, such as the United States, to take the lead in
combating climate change, but excludes developing nations from any new obligations to further
reduce greenhouse emissions.

This double standard mcans that while global warming is an international problem and that
most of the world's future growth of carbon emissions will come from high-growth countries like
Mexico, China, and Korea, the U.S. is being asked to do more than its fair share. Even more
troubling is the fact that the problem of " global warming will not be adequately addressed.
Companies wishing to avoid emission control requirements will simply move their operations to
countries that were able to evade the provisions embodied in the Berlin Mandate.

“The United Nations is currently conducting negotiations that will detcrmine the maguitude
of the reductions that the U.S. will have to undertake under the Berlin Mandate and the timetable
required for meeting these objectives. Inthese negotiations the Clinton Administration is supporting
an emission control program modeled after the 1990 Federal acid rain law. In order to mect the goals
of this program, an incrcased energy tax on carbon fuels several times larger than all current state
and federal energy taxes combined, or an equivalent permit trading program, would have to be
imposed on consumers of fossil fuels. The negative impact this would have on our economy cannot
be overstated. :

It is clear that the use and transportation of coal would be greatly curtailed if not eliminated,
gasoline prices would skyrocket, and the increased cost of basic electricity would be felt in the
production of almost every consumer good. The Department of Commerce has cstimated that a
carbon tax sufficient to reduce CO2 emissions by 20% would result in 800,000 jobs lost by the year
~ 2000 and 1.7 million jobs by 2010. An independent research corporation found that 1.4 million
American jobs could be “severely at risk™ under a carbon tax of $24 per ton. This includes over
132,000 rail workers, 76,300 transit employees, 157,000 involved in water transportation, and
625,200 aviation workers. The entire economy would be placed at risk with litle or no
environmental benefit. Transportation labor is not opposed to reasonable steps that will reduce
greenhousc gases, but we cannot support policies that unfairly harm Amcrican workers while
allowing less developed nations to avoid any responsibility for solving this global problem.

TRANSPORTATION TRADES DEPARTMENT, 4fLC10
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U.N. CLIMATE CHANGE NEGOTIATIONS

The U.S. government is invotved in United Nations negotiations
pursuant to the “Berlin Mandate” for an amendment to the Rio Treaty on
Climate Change. The Rio Treaty committed the United States and other
nations to voluntarily stabilize carbon emissions at 1990 levels by the year
2000. Current negotiations are aimed at mandatory reductions below 1990
levels after the year 2000. '

The Berlin Mandate specifically excludes developing nations from
emission reduction requirements while legally binding the United States to
future commitments, the Berlin Mandate ensures that there willbe no

meaningful worldwide effort to stabilize atmospheric concentrations of
carbon dioxide.

We believe the parties to the Rio Treaty made a fundamental error
when they agreed to negotiate legally-bind carbon restrictions on the
United States and other industrialized countries, while simultaneously
agreeing to exempt high-growth developing countries like China, Mexico,
Brazil and Korea from any new carbon reduction commitments. As much
as 60 percent of global carbon emissions are expected to come from such
countries in the next few decades, with China becoming the single-largest
emitter in the near future. The exclusion of new commitments by
developing nations under the Berlin Mandate will create a powerful
incentive for transnational corporations to export jobs, capital, and
pollution, and will do little or nothing to stabilize atmospheric
concentrations of carbon. Such an uneven playing field will cause the loss
of high-paying U.S. jobs in the mining, manufacturing, transport and other
sectors.

Carbon taxes, or equivalent carbon emission trading programs, will
raise significantly electricity and other energy prices to consumers. These
taxes are highly regressive and will be most harmful to citizens who live on
fixed incomes or work at poverty-level wages.

EXECUTIVE SECRETARY-TREASURER



ICEM

_ International Federation of Chemical, Energy, Mine and General Workers’

Climate Change _
The nations of the world are involved in the United Nations negotiations
pursuant to the Berlin Mandate for amendment to the Framework Convention
on Climate Change (RIO Treaty).

In view of the far-reaching implications of this Convention, not only for the
future of the planet, but also for the livelihoods of workers involved in the
resource and energy-using industries, and for global economic growth, the
ICEM calls upon the parties to the Framework Convention on Climate
Change to insist upon a treaty amendment that:

1.  Places the highest priority on the needs of workers and consumers who

will shoulder the greatest burdens of efforts to address global climate
change.

2.  Promotes improvements in energy efﬁciency in all countries, and
provides assistance for this purpose to developing countries.

3. Includes the protection of existing jobs and the creation of new ones,
and the improvement of living standards in all countries as a critical
goal to be met in any climate treaty.

4.  Provides adequate time for both developed and developing countries to
meet the needs of the environment and the needs of working people.



All 50 States Lose Jobs by 2005

State Jobs Lost
Alabama 49,410
Alaska _ 3,460
Arizona 33,800
Arkansas 11,490
California 164,750
Colorado 16,730
" Connecticut 10,320
Delaware 4,990
District of Columbia 4,840
Florida 74,030
Georgia 60,990
Hawaii 2,610
Idaho .6,540
lllinois 68,710
Indiana 37,380
lowa 11,480
Kansas 10,850
Kentucky 27,920
Louisiana 19,620
Maine 3,410
Maryland 37,040
Massachusetts © 22,360
Michigan 55,990
Minnesota 18,130
Mississippi 15,630
Missouri 22,730

State

Montana
Nebraska
Nevada

.New Hampshire

New Jersey
New Mexico
New York

“North Carolina

North Dakota
Ohio
Oklahoma—
Oregon

- Pennsylvania

Rhode Island
South Carolina
South Dakota
Tennessee
Texas

- Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

TOTAL

Jobs Lost_

5,310
4,630
1,190
5,860

47,850
4,140
101,100

~ 47,560

1,110

86,140
7,150
21,390
72,060
3,640
27,210
1,530
57,620
125,410
.9,470
2,250
48,120
23,320
17,070
26,830
5,040

1,548,920



“The Impact of Carbon Mitigation Strategies on Energy Markets, The National
Economy, Industry, and Regional Economies”

— Prepared by Data Resources, Inc. -

September 17, 1997
Overview

In response to international efforts to address global climate change, the Clinton
Administration has proposed adoption of legally binding targets and timetables for
reducing manmade emissions of carbon dioxide to 1990 levels or lower. As the energy
sector accounts for the majority of these emissions, any proposals to reduce carbon
emissions would disproportionately affect the energy sector.

For this reason, The Labor Management Positive Change Process Fund (LMPCP), a -
cooperative program between the United Mine Workers of America - BCOA;™ _
commissioned a study to determine the effect emission mitigation strategies would have on
energy markets, the national economy, industry, and regional economies. In order to
ensure objectivity, the LMPCP commissioned Data Resources Inc., the same respected
research firm employed by the Federal Government, to conduct the study. -

Unfortunately, for the American worker the study confirmed our worst fears. Without a
requirement in place that would commit developing nations like China and Mexico to
similar emission reduction policies as developed nations, the entire U.S. economy would
be placed at risk with little or no environmental benefit.

If the current proposal is enacted, use and transportation of coal would be greatly reduced
if not eliminated, gasoline prices would skyrocket, millions of jobs would be lost and
hundreds of thousands more sent overseéas, and the increased cost of electricity would be
felt in the production of almost every consumer good.

Specific study results are summarized below.

o Energy industries would be devastated, with coal mining by far the hardest hit of all
the industries followed by electric utilities, natural gas, gas utilities, petroleum refining,
and crude petroleum,

¢ If emissions are stabilized at 1990 levels by 2010:

- nearly one out of every two coal miners will lose their jobs.
- 1.7 million more American jobs will be eliminated.

o If emissions are stabilized by 2010, by 2020 gasoline prices would rise 43%, fuel oil
prices by 119%, and electricity prices by 94%.



Among others, this would hit low-income workers, senior citizens, retirees and those
who live on fixed incomes particularly hard.

If emissions are stabilized at 1990 levels by 2010, every region of the country suffers
heavy employment losses. The sharpest employment decline occurs in the East South
Central region (220,000 jobs) followed by the West South Central region (270,000
jobs). The largest absolute employment losses occur in the South Atlantic region
where 430,000 jobs will be lost.

Every sector of the economy — with the exception of the federal government — will
suffer job losses. Energy industries are particularly hard hit, but other sectors also
suffer — 110,000 jobs lost by 2005 in the transportation and public utility sector,
199,000 jobs lost in the manufacturing sector, 426,000 jobs lost in the services sector,
and 182,000 jobs lost in state and local governments.



Economic Policy Institute Analysis of the Economic Effects of Climate Change
Policies on U.S. Workers
September 1997 -

The Economic Policy Institute (EPI), a Washington, D.C.-based economic think
tank with an impressive track record of analysis in wage and employment forecasts, was
asked to review the DRI study with special attention to employment impacts.

EPI’s analysis supports the DRI results. It also highlights additional negative
impacts, including further wage erosion among American workers and significant
increases in the American trade deficit if the treaty is signed as proposed. Specific EPI
analysis results are summarized below.

e Wages Decline:

GHG policies could cut wage growth in half over the next two decades. Real
wages decline in all three scenarios between 2000 and 2005, and by 2020 they
are only 3% to 4% higher than they were in 1995 (versus a 9% increase in the
base case). With such low rates of wage growth, the continued increase in
inequality will lead to falling wages for most workers, and will exacerbate the
widening income inequality in America.

. | Good Jobs Lost:

In the short run, overall employment growth will decrease by 1.5 to 2.6 million
jobs in 2006. '

In the long run, 400,000 to 500,000 high paying job opportunities in mining,
transportation, and public utilities and 180,000 to 340,000 high-wage
manufacturing jobs would be eliminated in 2020.

o Trade Deficit Widens

The GHG policies would increase the trade deficit by up to $240 billion.
Deficit increases of this size would have huge impacts on traded goods,
especially manufacturing-sector products.

e Energy Prices Skyrocket:

Emission policies will sharply increase energy prices in the U.S. In the first
DRI scenario:

* By 2010, gasoline prices will rise to $1.73 per gallon, 33% more than it
will cost with no treaty;



By 2020, the price per gallon will jump to $2.06 per gallon or 43%
more than it will cost with no treaty;

e Natural Gas prices will increase 129% in 2010 and jump 157% by
2020;

e Coal prices will rise 482% in 2010 and jump a staggering 761% by
2020;

¢ Electricity prices will increase 66% in 2010 and 94% in 2020.

Energy prices increase even more sharply in an alternative scenario which,
assumes more restrictive limits on emissions.



Withdrawal/Redaction Marker
Clinton Library

DOCUMENT NO. SUBJECT/TITLE ' DATE RESTRICTION
AND TYPE

001. biography Biography of Cecil E. Roberts, Jr. [partial] [PII] (1 page) 00/00/0000 b(6)
COLLECTION:

Clinton Presidential Records
Council of Economic Advisers
Frankel, Jeffrey

OA/Box Number: 13727

FOLDER TITLE:
EPI [Economic Policy Institute] Study - [Climate Change]

2017-1095-F
bg234
RESTRICTION CODES '
Presidential Records Act - |44 U.S.C, 2204(a)| Freedom of Information Act - [S U.S.C, 552(b)|
P1 National Security Classified Information [(a)(1) of the PRA| b(1) National security classified information |(b)(1) of the FOIA|
P2 Relating to the appointment to Federal office [(a)(2) of the PRA| b(2) Release would disclose internal personnel rules and practices of
P3 Release would violate a Federal statute [(a)(3) of the PRA| an agency |(b)(2) of the FOIA|
P4 Release would disclose trade secrets or confidential commercial or b(3) Release would violate a Federal statute [(b)(3) of the FOIA|
financial information [(a)(4) of the PRA| b(4) Release would disclose trade secrets or confidential or financial
P5 Release would disclose confidential advice between the President information {(b)(4) of the FOIA|
and his advisors, or between such advisors [a)(5) of the PRA] b(6) Release would constitute a clearly unwarranted invasion of
P6 Release would constitute a clearly unwarranted invasion of personal privacy |[(b)(6) of the FOIA|
personal privacy [(a)(6) of the PRA| b(7) Release would disclose information compiled for law enforcement
purposes |[(b)(7) of the FOIA|
C. Closed in accordance with restrictions contained in donor's deed b(8) Release would disclose information concerning the regulation of
of gift. financial institutions [(b)(8) of the FOIA]
[ PRM. Personal record misfile defined in accordance with 44 U.S.C. b(9) Release would disclose geological or geophysical information
| 2201(3). concerning wells [(b)(9) of the FOIA|

RR. Document will be reviewed upon request.



Biography of
CECIL E. ROBERTS, JR.

Cecil Edward Roberts, Jr., a sixth-generation coal miner and one of the labor
movement's most stirring orators, became president of the United Mine Workers of
America an October 22, 1995, having served as vice president of the union since
December 1982. Roberts succeeds Richard L. Trumka, who was elected
secretary-treasurer of the AFL-CIO.

in 1984, Roberts served on the UMWA negotiating team that won the first

~a.nai coal industry agreement in 20 years without a strike. Again in 1988, he was

1 L0 & bargaining team that secured major contract gains without a strike. In 1984
and 1987, he headed the union's negotiating team that won contract improvements
from coal operators in the West. He played a key role on the negotiating team which
won a 1993 agreement with the Bituminous Coal Operators Association, ending a
bitter 8-month selective strike. The agreement included major gains injob security, the
largest pension increase in UMWA history, and the Labor-Management Positive

Change Process that empowers UMWA members with a voice in coal mining
operations.

In 1989, Roberts was the on-the-scene leader and day-to-day negotiator in
the UMWA's militant 10-month strike against the Pittston Co., which had cut off health
benefits to its retirees and was trying to walk away from its obligations to the UMWA
Health and Retirement Funds. For his role in that successful strike, Roberts received.

the Rainbow Coalition’s Martin Luther King award as well as awards from Cltlzen
~ Action and the Midwest Academy.

Born to Evelyn and Cecil E. Roberts, Sr.,on .. . : Roberts grew [-0’9‘;]
up on Cabin Creek in Kanawha County, WV. His great-uncle B|II Bllzzard was a
o dary organizer during the West Virginia mine wars of the 1920s and a UMWA

oLpresident under John L. Lewis. Both of his grandfathers were killed in the
mines.

After coliege and military service in Vietnam, Roberts began work at Carbon
Fuels’ No. 31 mine in Winifred, W.Va., in 1971. He worked for 6 years in a variety of
underground jobs including general inside laborer, shuttle car operator, unitrack
operator, greaser, beltman and mechanic. |

His fellow Local Union 2236 members elected him to the local'é mine, safety.
and noiitical action committees. He became active in the Miners for Democracy
o verent that restored control of the UMWA to its membership in December 1972.



In 1976, he taught contract education classes for District 17. He served as an
investigator for district and International attorneys in the Carbon Fuels lawsuit which
ended in a major UMWA victory when the U.S. Supreme Court ruled that an
International union cannot be held liable for unauthorized work stoppages in which
only local unions are involved.

In 1977, his local elected him a delegate to the District 17 convention, where
s@ chaired the constitution committee. The same year, he was elected vice president
of District 17 by a 2-to-1 margin. In May 1981, he was reelected without opposition.

On November 9, 1982, Roberts was elected vice president of the UMWA,
again by a 2-to-1 margin, running on a slate headed by Trumka and including John J.
Banovic, who was elected secretary-treasurer. The Trumka-Roberts-Banovic team
was reelected without opposition 5 years later.

On November 10, 1992, Roberts was reelected by an 80-percent margin to |

his third term as vice president. Trumka was reelected president and Jerry D. Jones,
zerraiznv-ireasurer.

In December, 1995, Roberts assumed the UMWA presidency, following
Richard Trumka's resignation to become the AFL-CIO’s new secretary-treasurer.
Subsequently, Jones was named vice president and Carlo Tarley was appointed by
Roberts to be the UMWA's new secretary -treasurer.

In August 1997, Roberts was elected by acclamation to a new, five-year term,
winning the support of 99 percent of the locals participating in the union’s nominating
process. He is once again joined at the union's helm by Vice President Jones and
Secretary-Treasurer Tarley. Also of note, for the first time in UMWA history, the entire
. leadership team'’s slate, including tellers and auditors, ran unopposed.

In addition to serving as UMWA president, Roberts has also held office or
worked on behalf of several other organizations over the years, including serving on
the Committee for Employer Support of Veteran Employment and the West Virginia
Employment Opportunities and Economic Development Commission. In 1985, he was
elected president of the National Council of the Holmes Safety Association.

Roberts has also served on the boards of directors of Blue Cross and Blue
thuetd of Southern West Virginia and the Cabin Creek Clinic in Cabin Creek, W.Va.,
and on the Advisory Committee of the Black Lung Program at the Cabin Creek Clinic.
He has been elected as General Vice President of the National Council of Senior
Citizens by their Executive Board. He has also been appointed to serve as a member
of the West Virginia University [nstitute for Labor Studies and Research Advisory

Board in 1996. He is a member of the Vietnam Veterans of America and the American
Legion.



b )

Roberts graduated in 1964 from East Bank High School in East Bank; W.Va.
He was drafted into the U.S. Army in May 1966, serving a year in Vietnam with the
196th Light Infantry Brigade, Americal Division. After his military service, he attended
Beckley Junior College for two years, majoring in sociology. In 1987, he graduated
from West Virginia Technical College.

Roberts is married to the former Carolyn Sue Stewart. They have a son, Kyle |
Edward, a daughter, Melissa Dawn, and two grandsons, Aaron and Brandon, ’
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Peabody | Biography .

PETER B. LILLY

Present Position: President and Chief Operating Officer, Peabody Holding Company, Inc., _
St. Louis, Mo., July 1995-present.

Responsibilities: Responsible for overseeing Peabody Holding's North American coal
operations that produce approxir_nately 143 million tons of coal annually.

Past Positions: Executive Vice President, Peabody Holding Company, Inc., St. Louis, Mo.

1994-1995,

President, Eastern Associated Coal Corp., Charleston, W.Va., 1991-1994.

President, Kerr-McGee Coal Corporation and Senior Vice President, Kerr-
McGee Corp., Oklahoma City, Okla., 1989-1991.

Vice President-Marketing and Planning, Kerr-McGee Coal Corporation,
1988-1989. —

General Manager, Galatia Mine, Kerr-McGee Coal Corporation,
Harrisburg, Hil., 1983-1988.

Director of Administration, Ker McGee Coal Corporation, 1981-1983.

Manager-Maintenance Planning, Kerr-McGee Coal Corporation, 1980-
1981.

Management Consultant (Coal Industry), Emory Ayers Associates, New
York,-N.Y., 1977-1980.

Education: U.S. Military Academy, West Point, N.Y., B.S. General Engineering and
Applied Science, 1970.
Harvard University, M.B.A., Finance, Industrial Marketing and Operations
Management, 1977.
Northwestern University, Kellogg Graduate School of Management,
Advanced Executive Program, 1988.

Military Service: U.S. Army, 1970-1975, Captain.

Activities: Chairman, West Virginia Coal Association (1993-1994); member, National
Coal Council (1989-present); Board of Directors, American Mining
Congress (1989-1991); Board of Directors, National Coal Association
(1989-1991 and 1995-present); Board of Advisors, West Virginia
University, Morgantown, W.Va. (1991-present); and Young Presidents’
Organization. )

Bom:

Immediate Family: Brenda, wife; Lauren Elizabeth, daughter, bom .. (bye) - Peter Emst,
‘ son, bom__ : ' T . 7
| ' EO oL
| Office Address: Peabody Holding Company, Inc.

701 Market Street, Suite 700
St. Louis, Missouri 63101-1826
\ Phone: (314) 342-7780

Fax: (314) 342-7720
8/97
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' _are difficult policy issues, I think if we rcally are serious about: gcttmg labor support, we’re gomg
. to have to discuss this scnously and in’ great detail. I also think such a drscussron, dCSprtc 1ts

Pidalle

Note to Todd--

This is a draft of the labor analysis which will be released next week. Itis still in internal review.
among Labor and EPI, and it could change. : —

It would not be good if they knew we have it. It is being fairly closely held, and someone could
getin trouble for grvmg it to us.

The prmcrpal author is Robert Scott, who was onc of the IAT péer revicwcrs.

There are a number of placcs in the existing text where context is provided that is mlatrvcly
helpful to us (e.g., comparing the costs to other. larger costs). My source tells me that this

context may be deleted or modified, which would be unfortunate. I mdrcatcd in margmal notcs :
the now-helpful tcxt that may be deletcd or modrﬁcd L

Thcy spcnd a faJr amount of trmc comparmg thcrr analysis to. thc draft IAT analysxs Wc nccd to -
decide whcthcr we want to defend the draft IAT analysis against their criticisms. I think v we ... >
could, ‘but we have not done that thus far. For example, they say that the demand elasticity i in thc L
version of the DRI model we used is too high. ‘We could explain that we mcorporatcd pro;cctrons Lo
for thc succcss of thc voluntary CCAP programs, whrch busmcss gcncrallya>7 Sv-(’fods :

'I‘hc ovcrall mcssagc is that the treaty is gomg to bc very bad for workmg pcoplc Thcy thmk 1t S
going to increase income equality (by increasing investment income and decreasing wage mcomc)

: dcprcss wages for non-college educated Americans, eliminate “high paying jobs, send investment

overseas, etc.’ EPI says that we could mrtrgatc these costs somcwhat through- bordcr adjustmcnt .
polrclcs and. real transition programs. One option for respondmg is to engage in substantrvc L
dlaloguc with them over border ad_]ustmcnt policies and transition programs. AsI'm sure you
know, both of these are fraught with drfﬁculty As I understand it, there has beeri some limited .~ - o
* internal drscussmn of: thcse issues as part of the mtcragcncy pohcy process. - The. free traders don t T
- like border adjustmcnts ‘and past transition. programs ha‘Vc not workcd very well, Although these -

dlfficultrcs is hkcly to be much more frurtful than argumg about thc costs.




Economlc Pohcy Instltute ‘
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3" DRAFT--NOT FOR QUOTATION OR DISTRIBUTEON

' : Accelerating Globalization? ’
The Economlcs Effects of Climate Change Pohcles on U.S. Workers

Robert E. Scott
August 14, 1997

Executlve-Summary

| The Framework Conventlon on Climate Change, which the U.S. and other countries _

signed in 1992, commits the signatory countries to limit, and ultimately reduce, their emissioms of. -
- greenhouse gases. These measures were designed to limit the damages whrch could result firom * B

climate changés assocjated VVlth increasing concentrations of these gases in the world’s’

-atmosphere Most GHGs are generated through the burmng of fossil fuels, so reducing. theur A

~ emissions will require limits on energy use. The signatories to the Conventiom are now engag::fl m'-':»' |

~ negotiations that could lead 10 a treaty with binding commitments to reduce GHG emissionsat a o

Conference of the Partles in Kyoto Japan in December 1997 ' o

Thls report examines the costs to the U S. economy of some of the poficies that have:lbeenf o
roposed to limit GHG emissions. While there have been a number of studies of the costs oﬁ'tfhese i
'_ -pOllCleS inadequate attention has been given-to the effects of greenhouse gas policies onthe
- distribution of i income. We analyze a set of possible GHG policies using the DRI/McGraw—Hl{lll :
~ model of the ¢ economy, and we find that these pohcxes could have sxgmﬁcant costs for the : o <~ |
~*economy, especially in the next ten to fifteen years, and that their distribitional effécts ‘wouldibe "
“even larger than their effects on the overall level of output.: Pollcxes desxgned to stabilize U.S.
emissions of greenhouse gases at 1990 levels in 2010 — the least restnctlve polxcws now bexngg o
.. discussed for the Kyoto negotiations — could reduce the level of national output by 1. 8 to Z%»nn P
. the short run, relative to the base case of no GHG policies. Because of the increase in real ST
- energy prices, consumptlon would fall even'more, from 2.2 to 2.5%, relative to the base-case S
. forecast. If GHG emissions are reduced by 10% in 2010, then the short-run costs mcrease I
. sharply, to 2 9% of GDP and 3 6% of consumptlon ' ~

wl.-, R RN
PRGN .

The eﬂ'ects of GHG pol|c1es on the dlStl‘lbUthl’l of income and employment s ould Bc i
consxdercd in the broader context of overall labor market trends U S producuon workers ﬁm

. . Sow b .
S LT




expenenced a steady erosion in their real wagessince at least 1973 (Mishel, et aI 1997) Wages /
are erodmg for a number of reasons, including declining rates of unionization, falling real valiiess -
of the minimum wage, deregulation and increased rates of immigratiom. Rapid growth in formrgn
trade and investment are also important caus eal wages. Unless these issues are
cmmmmmam the effects off
globalization on American workers. Without offsetting measures, these policies can lead to
further downward pressure on the wages of the three-quarters of the warkforce that does natt
have a college degree.
. The DRI/McGraw-Hill model shows that GHG policies could amt wage growth in halff
oover the next two decades. In the short run, 1.5 to 2.6 million jobs fewer would be created, amd . -
" in the long run there will be substantial shifts in employment and populltion between industriess f '
and regions of the country. Even in the long run, after the initial recession caused by the shcmlk/of
“adjusting to higher energy prices is absorbed, total employment would stfill be lower with GH&G
- policies than without them.  In addition, 400,000 to 500,000 high-payimz job opportunities im l '
mining, transportation and public utilities would be elirmmnated (relative to base-case forecastsy), —\ _
[whrle 240,00 to 290,000 jobs would be created in low-wage retail tradesectors. In additiom.

180,000 to 340,000 high-wage manufacturing jobs woutd also be elimimated if GHG emrssrom
. quotas were allocated to mdustry (rather than auctloned to raise govetmment revenues)

. Coal in. partrcular is the most carbon-lntensrve of all the fossil finels, so all GHG poliegies '
will have a disproportionately large impact on this industry. Coal outputt is pro;ected to fall G415 "~
) TVb( ' to 50% in 2020, relative to a base case with no restrictions on carbon emissions. This will - R

3 - eliminate 35,000 to 38,000 jobs in this mdustry by 2020, which is alreadiy forecast to lose 36,0 -
- jobs‘in the base case. GHG policies will double projected job losses in tihis hard-hit sector. Gtffer . -

Wt O individual industries that would be especially hard hit by GHG policies imclude rubber and plasﬁcs ?

. _footwear, leather footwear and related goods, kitchen products, apparell, toys, and various otffeer -
o——/’_\ :
ves rrunmg mdustnes (fertrlrzers nonferrous metals and irom and ferroalloyr ares).

The DRI/McGraw—Hill model like most other maACroeconomic rmndels is not desrgnetﬂtto '
_ fully capture the effects of greenhouse gas policies on patterns of trade-ar foreign investment: c
» ( flows. . Most models assume that the U.S.will continue to purchase mast of its imports from --’LS
v" .\A\tw\r other developed countries, ~which will also need to limit greenhouse gas emissions. However;, - ¥y
V\M\‘(w‘r ¢ higher energy prices will increase the  competitiveness of exporters basediin low-wage developing . ¢
countries, who will capture a growing share of the U.S. marke/ The tradie deficit will expandl
l\/ 0 ramatically, because nsmg energy pnces will make imports more attractive and our éxports lesss
__competitive. Incredses inenergy prices, and in the trade deficit, will cause the shtﬁ of resources

.l)l_'_
out of mining and manufacturing into services and other fow-wage sectams of the economy thatt' - /n

. was noted above. This could amplify labor-market problems that ‘will resalt from GHG polrcxe-.s '_1).'{

| 'I‘he model forecasts that the trade deficit, as a share of GDP wiillnncrease by 1.3to2H ~
__percentage points if GHG emissions are reduced to 1990 levels in 2010 Emports would incressse"
by 3175 to $240 btllron per year. But these estimates. may be too low. Multmatronal ﬁrms im

-1i-
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developed countries will have additional incentives to shift investment:tto the developing countriess, -

if those countries do not face limits on their emissions of greenhouse gzases.” The DRI/McGraw--
Hill model does not include the effects of plant closures or investment-diversion to countries
excluded from the agreement, so it may underestimate the effects that: GHG policies will have amn
the U.S. trade deficit, and on manufacturing output, employment, and wvages.

Greenhouse gas policies are likely to apply market-based mechaanisms to discourage
energy use. These could include a tax on the carbon content of fuels, ar a system of permits thast

- are auctioned to the highest bidder. This report considers two systemssof permits, rather thana

direct carbon tax, in which markets ration energy use.  Either system waill generate substantial
amounts of revenue for either the government, or the holders of privatespermits. If revenues ares
collected by the government and used to reduce public borrowing, themsustained losses in
consumption will result. If the permits are granted to businesses, corpuorate profits will increase=

o dramatically and labor’s share of national income will decline sharply.. Total before tax corporates
- proﬁts would increase by over $l trillion per. year in 2020, if the pemrms are granted to busmem

. On the other hand, the expected costs of GHG policies, at leasttaat the macroeconomic
_ level, are not larger than some other recent policy i initiatives, such as thiee U.S. defense bunld-up m
the 1980s. This report makes no assessment of the potential benefits cfiGHG policies, in termssaff -

. potentlal risks or damages that could be avoided, nor does it take a-passition on the advisability off
. adopting any further policies to restrict GHG emissions.. However, wesstrongly suggest that if -
. such policies are implemented, two specific; additional measures are neseded to llmlt thetrd
= dlsrupttve effects on the economy, and on the llves of. Amencan worke:s -

The ﬁrst concerns the treatment of developmg countnes in the:-K_yoto negotlatlons, In

- July, 1997 the U.S. Senate unammously endorsed a resolution which resguired.that developmg

countries be included in-any climate change agreement to be signed by-tthe President.- However,_m
will not be sufficient to include these countries in a broad framework aggreement, if ﬂrms are

~ allowed to take advantage of lower energy prices and less restnctlve enmssron limits by movmg
: ;plants and productxon to the developmg countnes : - o

-

Itis possrble to reduce or elmunate the negatlve eﬂ'ects of GHGS;polrcres onU. S trade amﬂ

‘investment. One way to achieve this goal would be to establish a bordesreequalization tax pohcg:_
* This tax would rebate the cost of emission limits on the- energy contenttaof-exports, and assess am

equivalent fee on products imported into the U.S. This kind of tax woulid eliminate the {incentives -

- to import goods and move plants abroad to escape U.S. emission limitss. Since the U.S. currenﬂiy

- - has’a large trade deficit, it could also generate revenues for the U.S. tremsury, Other pohcres EHa
-~ which could reduce the effects of GHG pohcnes on trade and foreign inveestment mclude quotasam'"“
- _energy mtenswe rmports and safeguard measures to limit i 1mport surgess. .. - T oo

. f‘.'-."-.

' The second polrcy that would be needed isaset of measures thamwould provnde -:-




Mit

,' ' 'reasonms, this: report does not take a position on the advisability of ac o
e restnct GHG emissions. Further study is clearly Tequired in the areas nate=dl above; whet ermew -'"'_"-'

‘ -l

several years of income support while involved in those activities. For pmarticularly hard hitsectors - -
and regions, special programs could be required to provide for early retitreements, buyouts amd to
ensure continuation of health and pension benefits. For communities, threere are many optioms
including, but not limited to, industrial and R&D policy support, alternatiive energy investrment
and.public investment in mass transit, bike paths and other measures desttzned to reduce
neighborhood energy use while creating attractive community living spacces. Resources neexled to
support these programs could be funded through carbon taxes or permitzssale revenues. '

Worker retraining policies, especially in the trade adjustment aresa, have establishediapoor.
track record, which may raise questions about the wisdom of incorporatiing such measures imto a
GHG policy or treaty package. These policies have failed for several rezssons. They have '
historically been poorly funded, not providing sufficient resources for mesaningful retrainingzmor -

. the time and family income needed.to sustain it. In addition, commitmemits have often beem

dishonored in the past, when funding for adjustment programs was termimated or drastically

reduced after.the policy had been implemented. However, more broadlytbased developmemtand
retraining programs have had demonstrable effects on output and emplayyment at the regiomal
level. In particular, investments in infrastructure, such as roads, utilitiesamd startup facilities,

have been successful tools in regional development policies. When couphted with adequate
investments in retraining and income maintenance for displaced workers;,tthere is every reasmmn to )

- believe that well-funded, community-based, adjustment programs could aiffset some of the
.negatwe dlstnbuttonal consequences of GHG polncnes o i

Fmally, these results must be quallﬁed by notmg two major areassal uncertamty Fimst,
there are many unknowns about the costs of reducing emissions. The DBI model provides.ame
way to estimate those costs. This model could overstate or uriderstate thee costs of reducing GHG
emissions. If the energy efficiency of the economy grows more slowly ttizn is expected in the

- base case, then greater reductions in energy use will be required to meetamy given standard],

which would dramattcally increase the costs of compliance. On-the othexrthand, in the past such .

~ modeling exercises have produced estimates that have proved, in retrospezct, -to. sngmﬁcantly;7 o

T™
N
I
overestimate the costs of new pollution controls. Examples mclude the crmsts of reducmg _ / fl
asbestos cotton dust and vmyl chloride emissions. ' ~ .
_ : ' 2
_ In addltxon, there is substantlal uncertamty about the pace of glob=il 'warmmg \and the
precise climactic impact of a given volume of CO, emissions. ' As noted athove, any ‘potentiail
benefits of climate change policies, including the explicitly economic benefits, have not beem -
considered in these calculations. Some studies have found that the benefitss of GHG reductiom are

. less than the costs of the policies considered here, and that optimal levelsaaf control would
' .,therefore be less restrictive or that limits should be phased-in over a longe=r time-span. Otherr
studies forecast that the costs of GHGs will rise sharply in the future, anditfthat the overall casts of -

control will be lower the sooner steps are taken to limit or reduce GHG exmiissions. " For these S
Further. pohctes tw

-

G_ ,G poltcxes are adopted in Kyoto or not to lmprove the pohcy makmgg:rocess in the futnm:

Ve
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Accelerating Globalization?
The Economics Effects of Climate Change Policiies on U.S. Workeers

Robert E. Scott
-Introduction
The Framework Convention on Climate Change, whicinthe US and othezr countries
signed in 1992, comntltted the U.S. and other countries to a volumtary plan to reduace emissions of
| greenhouse .gases. IIn 1995, at the first Conference of the Partiess: (COP-I); a docurment was'
produced which est_ablished a process designed “to elaborate pdliccies and measur&s'" which would
“set duantifred nﬁﬁ@iﬁéﬁ and reduction objectiv&c within speciﬁe:ﬂ time"frames suchh as 2605 ‘:
2010 and 2020" for greenhouse gas (GHG) “emrssrons by sourczes and removals lxyysmks 2 At
- COP Ilin 1996 the Us. ﬁrst endorsed the concept of “legally lnmrlmg enussron taargets. The
sngnatones to the Conventton are now engaged in negotlatrons thzat could lead to z:nrcaty wrth |
bmdmg commrtments at the thlrd Conference of the Partres in Iny:oto Japan in Dec&mber 1997.
| There isa hrgh level of uncertamty about the beneﬁts of gmllcres to avord climmate change |
In fact itis precrsely the because of the exrstence of this uncerta:.mty about the eﬁ'eeus and the |
| costs of climate change that some economrsts have taken an mte:rest in the theoremnal aspects of |
clrmate change modehng (see for example Nordhaus 1994) Sinme have found tﬁaztthere are
greater incentives to 1mplement pohcres to reduce GHG emrssronsihan would exrst:nif the costs of
:clrm.a’te change were known .wrth certainty. N | |
.Becaus.e .of th.e uncertainly surroundlng the beneﬁts of climmate change policyy,:most :
_analysts have focused o.n an assessment of the costs of GHG poﬁu:res However Little attentl:on

;-, S

: has been pard to the drstnbuttonal 1mpllcatlons of clrmate changcgmlrcres 'I‘lus pagn:r exammes

-1
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these issues using.a model developed by-DRI/McGraw—Hill (1997). TEhe results of thi§ modeling: - -
exercise are analyzed and contrasted with a recent admuanistration studiyy of the costs of clitmate -

change policies (Interagency Analytic Team 1997). DRI/McGraw-Hilllalso prepared theemost

_extensively cited model used in the IAT report. We refier-here to thatesarlier effort as theHAT B

. model.

-

There have been a number of surveys of the cost of climate chamge policies. Wenzly on -
some of these studies in our analysis. ‘This report contributes an analyssis of the distributicon of the: )

costs of climate change policies across society to the debate. We madiee no assessment affithe:: -

_ p_otential beneﬁts of GHG polic_i'es,: in terms of potential risks or damawes that could be awwided,

—_—

. nor do we take a posmon on the advxsabrlrty of adoptmg any . ﬁthher gnﬂuzles to restrict GHG

emrssrons However we strongly suggest that lf such poltcres are rmgih-.mented two specil‘ﬁc L

- additional measures' are needed t_o limit their qlrsmptrve effects on the ezzonomy, and on thelhve‘s;of

American _workers. It_i_s.irhpo_rtarit.to eon_s.ide_r'Such pohcies before the@ S. position in tfreKyoto'j'} i

",r_regotiationsisﬁnalized;5. S S T SRR

We begm by descnbmg the baselme forecasts for the economy:(&nusmess as usua[ aase) | and

_then revrew the overall eﬁ'ects of potentlal GHG polxcres on output (Gﬂlﬂ’) and consumptmm,

. ilmpllcatrons and areas for ﬁxture research .

? mcludmg a companson of the DRI/McGraw-Hill (1997) results wrth thoose of the IAT 'Eﬂtemext i-

3 sectlon_eo_nsr_ders the eﬁ'eet_s of these polr_c_:res on key. sectors of the ecamomy, mclu_dmg

emp’loymeht,-wages,' ,pr.oﬂts,_'and foreign trade. We.then exa'r'nirle'GHGgJolicy-'eﬁ‘eots om -

I

: mdustnes and regtons of the economy The paper condudes with a dismmission of pollcy '.-_'-'.;'.




OIS

The Macroeconomic Impacts of GHG Policies

' The model used in this study is the DRI/MicGraw-Hill macro-economic mod#el. Thisis a

short-run forecasting model with an input-output-based structure. Some analysts haave criticized

the use of the DRI model to analyze issues such as GHG policiestbecause of its shart-run -

orientation, arguing that the policies proposed should be designedito reduce energwusse and

carbon emissions over the next century.* However, the po'licies disscussed in IAT (IP97). would

take effect in the year 2000 and be phased in over 10 years. Thewwould have substmnti_al short- - .

O

run impacts on economic output, which would exmeed.the costs idientified in the otiie=rlong-run- =

models used in the IAT report.® Therefore, it is agnpropriate.to examine these adjusttment costs

when considering the distributional effects of GHIG policies. _

Many models have estxmated the costs of stablhzmg the exmxssrons of carbon;t,cnn a natronal_ 2

c

: basrs at 1990, levels by the year 2010. ThlS scenanio has becomeithe standard of comg:anson for : .

modelmg of the costs of GHG pohcres The IAT a:'hose thlS SCen®TO as a baselme amd- also rana .‘::_.::.-

: number of “sensmvxty test” scenanos whlch varied key assumptxmms, mcludmg a ramgze of - targets .

lbetween 90% and l lO% of 1990 level emrssrons lmtthe year, 20 1 Most scenanos mume that

- 'emlssrons are held constant after the target 1is achnwed in 2010 The European Ummndras _

e '_proposed ermssnon reductlons of 15% of 1990 levells by 2010 as astartmg pomt forrtﬁ:e the

'Kyoto-round negottatxons Itis also 1mportant to pomt out.that ulh:rmate stablltzatxmnenf

'-'_atmosphenc COz and cllmate may requrre further meductlons in ghubal emission leveEsB:eyond

~ these targets Therefore adjustment costs could continue and expend 1f future COE’rmeetmgs

Y !

. ;-_results in addltlonal mcreasmgly restnctlve agreements to reducx:GHG emtssnons umfhe Annex-l.-_.;

countries, as seems likely. T . i LN e e

1,
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- Baseline forecasts - -
DRI/McGraw-Hill (1997) assumes that real GDP growth will averagesttwo percent per

year between 2000 and 2010, ‘and 1.5% per year ther;fter. GDP growth decHiines after 2010
because the rate of growth of the labor farce declines from about one percentper year betweem
2000 and 2010 to 0.5% per year thereafter, as the baby boom generatlon begimss to exrt the labasr
force The energy mtensrty of the economy is forecast to- decline by one percesnt per year

throughout the forecast penod Carbon emissions therefore i increase l 3 perce=mt per year betwa.-.m

I8

2000 and 2010 and 0. 8% per year thereaﬁer
Total carbon emxssrons in the baseline case are 1 746 million metric tomss (MMT) in 20[(D

and 1,894 MM'I’ in 2020 Actual emrssrons in 1990 in the U. S ‘were 1323 MRBIT, accordmg too A
A"

DRI/McGraw-Hill (1997) Therefore total emissions in the baselme case grawv 32, 0% and

: 43 2%, respectlvely, in 2010 and 2020 in th1s model These are the amountshy*wh;ch carbon
7

' emrssnons would have to be reduced 10 stablhze emrssrons at 1990 levels Scnme ﬁJels such as: .

natural gas and petroleum ermt much less carbon per unit of energy releasedi_sm .energy use’

“would not have to fall by thrs amount if ﬁxel swrtchmg were to occur (as is assmmed in’ the DR[

| lmodel)., EREE .
. Po_licy _-;S‘cerzarios :
o It is assumed that a system of tradeable carbon emxssxon penmts is anmommced. and
| lmplemented begmrung in 2000. _The lnumber of perrmts in cxrculatlon is reducesd -x:ach year fromn

2000 to 2010 untrl the errussxons target is achreved Perrmts are not traded mmcmatlonally, but




it

i S 1mportantly, the IAT report apparently assumes larger pnce and substrtuttom clastlcrtles tham

Case 1: (Grandfathered Permits). Allowance are issued to iindustry at no cost.
Emissions are stabilized at 1990 levels in 2010.

Case 2: (Grandfathered Permits, 90% of ‘90 Emissions). Al-lo_\;ances aressued -
to industry at no cost. Emissions stabilized at 90% off 1990 level_siin: 2010.

Case3:  (Auction, Deficit Reduction) Allowan‘ces auctionediby U.S. Govenmnent‘,';

>31(“ . no revenue recycling. Emissions stabilized at 1990 lewels in '2010"

o Ek\o " Carbon prices range from $180 to $200 per ton in 2010 and $270 te $320 per ton’ 2@20 in
WD =

AN SR DRI/McGraw-Hill (1997), as shown in Table l These pnces have very diffEererit effects om
N

SRV RN X dlﬁerent types of fuel, as noted above Gasoline prices increase only 31. S%ttxo 49. 2% in 20)110 for

.example (8.41 to $.63/gallon). However coal pnces rise much more rapidly, -450% to 680%,
o _because coal has a much higher carbon content per unit of energy, as noted aibove Naturali Gas k
which is one: of the most carbon-efﬁcxent ﬁJels nses substantlally more in pmoe than gasohm: e
K because fuel switchmg sharply increases demand and capacity is slow to remnd
Energy prices in the IAT draft report are compared in the bottom two sectlons of Table 1.
.The base case pnces are nearly 1denttcal in the two studles However carbcm pnces are mumﬂa ’
- ._.lower in the IAT scenanos There. are. two reasons for this Ftrst the IAT mmodel assumes s!@'htly :
_'_"._-".'lhigher baselme lmprovements in energy: efﬁcrency (1 25% vs. 1. O% per year)_ Therefore ca:ﬂbon
emrssrons m 2020 for example are Pro,lected to be 1805 MMT in the IAT base case versus i
-' - 1894 MMT in DRI/McGraw-Hill ( 1997) a dtﬁ’erence of about 5% Second, and more .. - P’;: |

; DRI/McGraw-H]ll (1997) The IAT report has been cntlctzed because “Thc pnce elasticltnes for

-. energy demands need further explanatlon Some very rough calculatlons smggest that they7 may =




be on the high side.'®™ These comments suggest that the estimatees in DRI/McGraw-Hill (1997)

may be more reliable than those developed for the IAT."

Effects on Output and Consumption

$:
€

g

Figure 1 shows that in the cases considered here, GHG policies could have significant
costs for the-economy; 'especnally in the next ten to fifteen years. Policies designed to stabilize

'U.S. ernissions.of greenhouse gases at 1990 levels in 2010 — theslleast restrictive pohcres now
bemg discussed for the Kyoto negotlatlons — could reduce the llevel of national output by 1.8 to
2% in the short run. If GHG emissions are reduced by 10% in ZlDllO then the sbort-run costs
increase sharply, to 2:9% of GDP and 3.6% of consu'mptlon. : Tltremaxlmum lmpact occurs in
2007 in all three s scenarios, seven years aﬁer the permit. system b@rns to be phased i in, but three
years before emissions are fully reduced to the: target level Outpmt falls bécause of the increase m
energy prices, shown._rn.Table_l above, which depresses consumgmon and investment '_s_pendin:g'.' -
L .Overa_ll.inﬂation-_rates,' 'sho»_.vn in Figure i, rise by 0.25 to 11 percentage pointsdu'rlng 'f_the |
initial'lrhplementation-.penod By 2020, in 'the gra'ndfathered permiits cases the annulative eﬁ‘ect
of these price eﬁ'ects causes. a 7% to 9% i increase in the level of tite GDP price deﬂator relatwe
to the base case because busmesses w111 pass along the cost of pezmuts to thelr customers '.Thxs

‘increase in the level of the GDP deflator is permanent, even t_hougx mﬂatron returns to base case '

| 'lev_els.by 2015..

~- " If permits are auctioned by the govérnment, the-po\licy walllthave a more depressing effect
on output because the permit fees will cause a sharp,'pennane'ntt- rmcrease in govanfnéhf--sat:iﬁgs.' 3

The eﬂ"ect of the penmts is similar to that of a tax mcrease lnﬂmﬁnn mcreases in the short run,

and then falls below the base case after 2008 reflectmg the permament suppression of deman




caused by this policy.
In all three scenarios, investment recovers and is increased as a share of GDP, relative to | )
the base case, as shown in Figure 10, below. Firms and comsumers increase their spending on
capital goods to increase energy efficiency, effectively substiftuting capital for energy. and
accelerating the replacement of the exi‘sting capital stock. Far example, total purchases of
vehicles in 2020 in the three policy scenarios are 200,000 ta 500,000 units higher than in the base
case. | |
Theii mcrease in investment is effectlvely financed thragh a forced increase in- natronal
savmgs in the three policy scenanos If permits are auctioned! and firms are allowed.to capture the
resultmg revenue streams (whtch w111 occur if permxts are “gnandfathered" to exrstmg users of
_ energy) busmess revenues and proﬁts will increase sharply Part of these retained. eammgs wﬂl

then be available to fmance mcreased investment spendmg Savings through the federal budget

il

- also increase in all three models after an initial adjustment pemiod. - If pemuts are. grandfathered
then corporate proﬁt tax revenues will i mcrease If the pennnsare auctloned by the govemment

: then the revenues will ﬂow dtrectly mto the treasury ‘The madel assumes in all cases that the -
: ,govemment uses the 1ncreased revenues to reduce the deﬁcxttmn' if there is a surplus to reduce the
__stock of outstandmg federal debt mcreasrng the eﬁ‘ectlve ratzof govemrnent savmgs |
‘The lncrease in natlonal savmgs and mvestment that waould result from a system of energy

penmt sales is a key element in all models of the eﬁ’ects of GHIG pollcres In the long run, the -

i ..mcrease in savmgs and mvestment causes GDP to be hrgher im 2020 than in the base case in all

- ._-_-_._three scenanos as shown in. thure l Furthermore GDP is. gmwmg 0 -l to 0.2 percentage pomts

’."-,'_'__-.';_'_.-faster than in the base case in all three scenanos in 2020 Henme, the stxmulus to: mvestment
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bl .pomts The macroeconomlc costs of GHG polrcnes;mm therefore none:xtraordmary wﬁcn

_. . . i ) . . . : S Ll

' provided by GHG policies could slightly increase thee underlying ratescof growth of the diomestic

~ economy, in the long run. However, the assumptiam that permit saless:would increase naational

savings is highly questionable, for reasons discusseditbelow. In the atissence of the stimubus to

savings and investment, GDP levels and growth ratess would be lowerrtthroughout the ftorecast

period.

Figure 3'demonstrates that the increase in rma'l energy pricesHaas a bigger effecttoon

: consumptlon than it does on output GHG policiestmve a larger impazct on consumptxmn'than on
: GDP for at least tWo Teasons. Fll‘St a larger share affoutput is devatesto i mvestment, ﬁlrreasons

' explamed above and thus consumptton must declimeeas a share of natitonal income.. Se::mnd the -

increase m energy pnces wrll force consumers to rexfiuce real purchasessof other goods limldmg '
'everythmg else constant (un_less .overall_ demand for-esnergy is price el?zsﬁc', which is not:tthe case m
most m'o:del_s).

Consumptlon losses reach a peak of 2 2to. 33&5 percent in 20(172, Telative to thehzase case

_as shown in. Fxgure 2. Consumpt:on also recovers, Eﬂllowmg the GDE’g)ath in ﬁgure 1. Hiowever

overall consumptlon levels remain about one-half pem:ent below the faese case in 2020 unmll three L

N scenarios, despite the mcreased levels of output in tlmt year, reﬂectmgtfne mcrease in smnngs

: 'dlscussed above; o

It is also tmportant to compare these potentml]cconsumptlon lorsses v«nth other nmg_mr policy

: changes For example the declme in defense spendmg since 1986 hzsmcreased consumgmon by o
- at least 4% in- 1997 relatlve to an altematlve scenariowith stable shan:-.s'of defense spemﬁing in:

L -.GDP Smularly, the mxlltary bulld-up from 1976 8&5tmduced consumgﬁmn by several g:mentage "-:;-"'5‘?

T
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_debt For example forecasts in mld-l997 that the federal budget cou!d achleve a smal[lsm_plus’

'__'Wlthm the next few years rf the economy contlnues to grow'at its: curremt pace have geuemned

compared with other important public policies.
Comparisons with IA TEstimatés.

The IAT estimates generated much smaller.'projections of the Bosses than wouldcreesult .
under similar policy scenario.s. For example, Figure 4 compares predncted-changes.in tostal -
consumption from the base case, assuming gra_ndfathered permits in bath the IAT and_ttim

DRI/McGraw-Hill (1997) models. The maximum loss in the IAT model, of 1.4%, occuxss two -

- years earlier (2006) and is only 55% as large as the maximum_loss in the DRI/McGraw.-'-HZill -

(1997).model of 2.5% of base consumption. The difference between the two forecastsreeflects

. 2) higher price elasticities in that model,

- The Reliability of Critical Assumptions

X

 the two key differences in'energy forecasts: 1) lower base case energy ase in the IAT‘ muntdel; and R

) T_here_lare substantial economic and practical reasons to questiom some of the assmamptions - - -

* they way that revenues from the salé of permits are used in the economy. Figure 5, wiach =

- - contrasts two _scenarios from the IAT report. illustrates the effects of different .ways-of_'ﬁz:mdling

permlt revenues on total consumptlon in the us. If pemut revenues awe recycled to camssumers,

- rather than: bemg used for deficit: reductlon, losses to consumers will ot fade away ovemtiime.'?

In tlus case, consumptron wrll-fall and remam ata lower level throughmn' the forecast-pemnd;- P

Given the polmcal realities of the federal budget processes, t,is highly lmllkely that permnt

| Tevenues of the type envrsroned here would be used to reduce the budeet- deﬂcnt or the&ﬂeral

.underlying both‘the'IAT and the DRI/McGraw-Hill (l99-7) models. Ome key assump_tiom:z:_oncems-

BT
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[ -Thls is the most 1mportant long-run cost of m{G pohcnes SRR W

" ’ j-'-‘The tmtxal._de_chne:m cdnsu_mptxon.‘\shuwn _'ln .F_lgur_e;_4'1s-_smaller'-if all tﬁeu'evenues_f are SR

“wide range of proposals for using projected revenues for new tax cuts, and/cr public $pending -

increases. Therefore, national savings are mnlikely.to increase as assumed imtthese models.

Higher levels of federal spending for consumption purposes, for examti)]e for defense

spending, will not stimulate grovvth in the way envisioned in the DRI model:. Thus the permits are |

not likely to stimulate as much growth in GIDP, nor as rapid a recovery, as issfforecast in either the

DRI/McGraw-Hill (1997) or IAT (1997). ©n the other hand, some type of muiblic investment; in ~

areas such a R&D, educational programs amd other types of public infrastructture; could have an” -

' spendmg that dnves the DRI/McGraw-Hll[ mesults Therefore the ultimate eﬂfects of GHG

policies on the economy will be heavnly eﬂ‘e:nted by the ways in whlch the resnﬂﬁng revenues are. ”

utlhzed

- even larger'impact'on'productivity and ecompmic growth rates than the privatee investment *~ * * ¢

“For these reasons it is unhkely that alll of the GHG revenue collected:B;y the' govemment S

would go to deﬂclt reduction. Some federal mevenues wnll probably be returmes 'to consumers

(through tax cuts) or otherwxse result in new pubhc consumptlon expendltures Whlle tax cuts or

- -other expendltures could stlmulate the econmmy; they could not oﬂ'set the de;pressmg eﬂ'ects of

- GHG pohc:es Therefore output is llkely to ffall w:th GHG pOhCleS in the Tamg 1 1un, in contrast

/

o -caused by the increase in the cost of carbon: penmts and energy prices showrmm Table 1, above

- The mcreased cost of energy puts an mcreasnng drag on the rate of growth oﬁ‘e:conomlc output

I

'.-'.f o

. llil.' CREN

: '-WIth the case revxewed here R Flgure4 shaws that: consumptlon will fall whemntthe perrmt system =

is put in -place‘ in 2000,_ recOVer-sllghtly,'.and tthen begm .to,'dechne -again. ‘Thesustained decline' is e




returned to consumers, perhaps through reductions in income or othesr labor taxes (suctnaas the
social security tax). This “revenue neutral” policy has a less depressimg effect on total cutput and . J
consumption than the.grandfathered permits policy. Losses begin toimcrease in 2015 be=cause of

the long-run effects of higher energy prices. The losses and distortiomeffects shown in Fafgure 4

would increase with the size of the effective carbon tax. P.errnit' fees as large Ias those esstimated in
DRI/McGraw-Hill (1997, $180 to $320 per ton, Table 1 above) woulh:l have proportlonmzly

~ - larger eﬁ'ects on consumptron than the IAT cases (m which permit fees are’ only $95 perrtton in’. -
2010and$125m2020) Lo

One ﬂnal economic reason for questlonmg the results of botlntthe IAT and DRI/Mx:Graw- -

- Hill -(1997) is that investment _may.not-respond‘in the way, assumed imtthe _models. In eacth:case .

\/Q { ’ "'(ex-cept for the auction, 100% to consumer case shown in F igure-4),, iit s assumed_that imcreases m .
savmgs b)t the busmess and govemment sector stnmulate an equxvalemtamount of domesttn:.
= \" : xnvestment However even though corporate: retamed eanungs wouﬂﬂ mise sharply if ] pemmts were :
'grandfathered-to existing energy users, there.ls no guarantee that the:masultmg excess casih‘would
Ca \m) be mvested in the U.S.. Ihvestment opportumtles elsewhere in the wcmlld could be moreaam'actlve
D\ng (}{M ’ partlcularly 1f there are parts of the world not subject to GHG pollcxes((as dlscussed be[mw) In
‘Pl- B fact recent empmcal research has shown that in the long run, about a:me-quarter fof anygwen
iy

: change in savmgs has ﬂown out of the U.S. in the past Thls ratlo conﬂﬂ change in the fatture, as -

well For these reasons, mvestment (and. therefore GDP and consumgman) mrght not reczeive the

stlmulus expected in the IAT. and DRI/McGraw-Hlll (1997) models eswen, if savmgs are nm:reased_:

l
|
i
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On balance, we expect that GHG policies designed to stabilize emissionssat [990 levels

will reduce consumption by at least $50 to $ I@0 billion per yesmr, on average, bettween 2000 and -

2020. Losses are likely to continue and grow in the future beause the policiesswiill reduce the

~economy’s potential growth rate, because pemmit revenues are likely to be spentton tax cuts or |

new public expenditures, and because savings and investment will be diverted tmmther countries
because of the effects of GHG policies on ecamomic incentives. However, the Eyoto negotiations

also need to consider the distrlbution-'of the bemefits and the casts of these policites.

_Dlstribuiional Effects of GHG Policies

- - Since 1973, U.S. production workers lhave'_experiencerﬂa steady declinesiin their real wages -

‘and earnings, as shown in Figure.'6. After risimg steadily at amaverage rate of §¥D.14 per hour (in

_$l982) through 1973, real compensatron begam to0 decline steadily thereaﬁer at amrate of 3. 035 per -

.hour “This declme in productlon worker incommes contrasts sherply thh the contiinued growth in -
“real hourly eammgs of the-top twenty. percent of the -labor.form, whxch has beemnnamtaxned *

'throughout the 1980s’ and 1990s. Eammgs meuyuahty, the gap lbetween the top ard bottom classes
- of? wages eamers has mcreased sharply asa remlt For exampﬂe, the ratio of theettop to the

bottom de_'cnles of worke'rs has increased from 3.7 t0'_4.5 smce 1973, a'n mcreasezcn”f ‘more th_an _

Wages have been eroding and inconle ineoualify"has been inereaslng-fo'rmmdmber of

reasons,' including declining rates of unionizatiom, falling real walues of the rnininmnn wage- S

. deregulatlon and mcreased rates of lmmlgratlom Rapld growﬁlhnn foreign tradc:and mvestment .
P 'are also unportant causes of declmmg real wages (Mlshel Bemmem and Schmxtn, Il997) Unless

: .'ﬁ_these issues are consndered m the development of GHG pollcres., those measuressvwxll exacerbate
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‘energy prices (and the overall price level), causing workers to drop out of the lxibor force. Job

: losses.are especially large in t‘he scenario with the lowest emission targets (gramiffathered permits_

. unmedxately after the introduction ot_' the perrmt system in 2000. These reductrcnns 1n'real::wa'ge"'-

- growth, relatiire'to the base case, persist for over a decade. "_I‘he losses.are large:st’with-the most -

| -;-'.--"..."from the mcreased abxhty of. corporatlons to grant wage increases when permltsmre

the effects of globalization on American workers. Recent reports suggest thatttrade may be

responsible for at least 20 to 25% of the increase in U.S. income inequality in thiis period (Tysom,

1997)."* With these facts in mind, we turn next to an analysis of the effects of GHG policies on

- labor and other factors of production, and then examine the effects of GHG paiiicies on trade in

some detail. : : : : -

The effects of GHG policies on emp]oyment in DRI/McGraw-Hill (199%7) are illustrated im

o thure 7. As GDP and consumptlon fall after the permit system is introduced, umemployment

“(not shown) rises initially and peaks (relatlve to the base case) in 2006.: Overalll,mnemployment

(not shown) is increased by 0.6 to l. I percentage points in 2006, a significant axmount, but less

than in a typical recession, for exampie.‘_ Job displacement peaks in 2007 or ZGHB.and-persi_sts,- as

. shown in Figure 7, even as excess unemployment is eliminated. Displacement peersists though at

! lower levels, throughout the forecast period-because real wages are depressed: tiyythe rise in -'

90% of 90 emissions), in which, energy pnces must rise most rapldly

GHG policies have a stnkmgly consistent, negatlve impact on real wagas,as shown in -

. Flgure 8 16" The rate of growth in real wages is reduced by 0.4 to 0. 55 percentage pomts

_.restnctlve emission limits (90% of 90 emlssrons) and least for the case wnth gmmdfathered

_.perrmts and 1990 ennssron targets. In the latter case there isa small oﬂ‘settmg;,,gmsrtlve effect o .::;.::;

) "-13_-




grandfathered, which increases corporate revenues.

: of the caprtal mtensxty of the economy (the capltal xstock lS growmg;&ter than m the base' s€)ch

Lo -
e

The decade-plus suppression of wage growth rates could cumulatively reduce the growth

- in the level of real wages by more than 50% between 1995 and 202D, relative to the base 'case, as

shown in Figure 9. Real wages decline in.all three scenarios betwes=n 2000 and 2006, and by

2020 they are only 3% to 4% higher than they were in 1995 (versussa 9% increase-in-th'e base
case). "This translates into an average g-ro_wth"rate of less-than 0.2%opper year.- With such_-low
rates of wage grourth the -continued lncr.ease in inequality will leadt tmfal_li_ng wages for most-
workers. Only'_ t_he:top groups of wage earners, are likely to experiemce any ”real urage -g.ai'ns.?over
this' period. | |

Impacts on 'the_Business Sect:or._' - S .' L L

If permits" are granted to bUSinesses currently.USing-5energy,_ttimn t'hese business will

effectlvely capture a huge stream of mcome equal to the value of thase perrmts They can choose _

to elther use the perrmts themselves or sell them to other users. orrtﬂte open market The

advantages of thrs system are that l) as the number of perrmts m cxm:ulatlon is reduced between
2000 and 2010 the lowest cost means of ehmmatmg energy use. wﬂll&:e ldentlﬁed by market

forces and 2) the grandfathenng of penmts will’ provrde some comgn:nsatlon to busmesses that -

wrll face 'higher _'costs- of energy.because of the-rmplementatlon .o_f'G_HIE'policies; RN

Business'es will capture'a huge stream of 'revenues.' whi_ch'wﬁllgrow in value With'lt'"he' ’
pnces of pemuts 1f the perrmts are grandfathered or. glven aWay, assshown | in. Frgure 10
Corporate proﬂts (before taxes) are forecast to- nse steadlly m the bramse and auction, deﬁcxt

reductlon cases: from SSOO btl\hon in- 1995 to $l 6 tnlhon in 2020 ’m:rs reﬂects both the growth =
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-f_;j.drstnbutrons in the U 5., Owners of capltal overwhelrmngly concentrated in the togrﬂ% of all

R

- permits are grandfathered, annual corporate profits im 2020 will increase by an additional $1.1 to -
" $1.2 trillion dollars, an increase of about 66%, as a result of the infusion of GHG pezrmit revenues

“and associate increases in the prices of domestic products.’

-Investment as a share of GDP will increase in all three GHG scenarios; as stiown in Figure.' '

ll._ Higher energy prices will increase the'levels of investment in both residential ami non-

a resrdentlal goods, including houses -cars and producer durable equrpment (productmm machmery)

) Thls wrll havei 1mportant side effects, by stlmulatxng the productron of capltal goodssaand.

construction sectors, as shown below. The increase in investmjent, if it materializes;_iis the key to

-_ generating increase_d levels of GDP in the DRI/McGraw-Hill-forecasts. -

Increases in the level of proﬁts wrll cause proﬁts to rise sharply asa share oﬁ((:‘rDP in the

- two cases where permits are glven to busmesses (grandfathered) as shown in Flgumeﬂz Thns

' massrve increase in proﬁts reﬂects returns’on the incremental mvestment shown in Fizoure 11 and

"also returns on the asset valtie of carbon permlts in circulation. In the DRI/McGrawv-HE{ill model

i 'mcreasmg proﬁts have’ a posrtlve macroeconomlc 1mpact because they provrde savmgs to- ﬁmd

S ‘.,'___:the labor share of mcome provxdmg further evidence that productron workers will ﬁesqueezed by 5

pornts respectwely, in the two cases wrth grandfathered perrmts in 2020 wrth the lareger’ effect
. -occumng wrth the restnctrve target of 90% of 90 emissions. Such massive mcreases an capltal’

: .'_ ¥ .'-'-lshare of natlonal mcome would Vlrtually ensure a massrve mcrease m the mequalrty-oﬂﬁncome ‘

~.

'the mvestment growth However nsmg proﬁts as a share of natronal income, also imiply a fall in<

- and an increase in the expected returns to capital, as well as the general growth in resal'output. If - -

| --\;'. - GHG pohcres The proﬁt share of output mcreases ‘by an astoundmg 9.4 and ll 2 ge:u:entage / -
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o well However the GHG pohcres would add between $l49 $287 andi$240 blllron to the trade:‘ g

_hcuseholds, would enjoy a massive shift of income from therest of samiety, as a result of the

grandfathering of permits to businesses.
Effects of_GHG Policies on Trade and Investment flows
By 2020, U.S. Imports would rise sharply under GHG policiesl_because higher energy
prices w0uld make foreign goods (made with cheaper energ)l_-inputs).- mmore att'ract'ive,"as showmiin

Figure 13. In the short run, as.output falls due to the introduction oftthe permit system, importts

will decline slightly. After 2007 they surpass the base case (no. GHGgm'liCi'e’s),-and: by 2020 theyy

~are $175 to $275 billion higher than in the base case. -Imports_rise most‘rap‘rdly.under the scenaxfio -

with.the most restrictive limits on GHG gases (96% of ‘90"-emissions)}',lbecanse the- hlgh costs off

. carb'on,permi"ts. The auctlon, deﬁcit reduction case has the smallest efffect on imports, because:

" ‘output s slightly lower than in the case with grandfathered permits '(att‘QO 'emission levels).

'Real'e'x'por't_s, shown m Figure 14 would fall below base case exxports until at least 2013,

' for all three policy scenarios. Exports recover somewhat thereafter, bezzause of the effects of

- increased-domestic productlvlty 'In 'particiJlar in cas'e2'(perrn'its 'aijc&'mned'-"reVennes-nsed for

deﬁcrt reductlon) exports are $25 brllron higher than in the base case 5512020

On balance the mcrease in lmports |s consrderably larger thamtﬁle increase of exports im -

.the long run,.in all three cases.. Therefore the trade deﬁat (lmports lesscexports) mcreases sharpﬁ_y
- asa share of GDP as shown in Flgure 15 The balance unproves sligfitfly- dunng the mltlal 1mpamt-

~ recessron between 2000 and 2010 but the deﬁcrt expands rapldly thereaﬁier By 2020 the deﬁ'cnt

has increased to between 6. OA and 7 5% of GDP as oompared wrth /01997 deﬁcrt of

B approxlmately 2% of GDP The trade deﬁcnt is forecast to grow substz:ntxally in- the base.case ass o
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deﬁcrt in 2020 in cases 1 through 3, respectrvely The tradecdeﬁcrt would imcrease by ¥3, 277 and
2. l percentage points of GDP in the respective cases.
Deficit increases of this sizewould have huge im.p.acns on traded goods, especially

- manufacturing-sector products. We have estimated that $1 tillion worth of exports would: B
generate a_bproximately 14,000 domestic jobs, including direrct and indirect cnhployment effescts; i'n
/1995 (Scott and Lee, 1997) Usmg this multrpller the forecast increases im the trade deﬂcrttu:ould
ehmmate between 2 and 4 mrllron jObS in goods producmg and related mdusmes -As showm
below the DRI/McGraw-Hlll mdustry pro;ectrons for 202(Dcﬂo not reﬂect employment losse:scof
these magmtudes because the model assumes that the ecormnmy returns to ﬁnﬁ employment:mnd
dlsplaced workers are reabsorbed into other mdustnes by tﬁart'trme I8 However, lf the forecast -

changes in trade flows are correct then 2 to 4 mrlllon fewexrj]nbs will exlst onrbe created in

mdustnes producmg traded goods and related mputs couldltnccur wrth GHG polrcres as.

L __compared wrth base case-emp_loyrnent,fore(:asts. In the-long;rmn, increase_d imports will causee © -

- shiﬁs'in-,employment within .the-manufacturing sectOr'--'and bettween manufacmmﬁng'and servrrmes e

c As a result, gross jOb dlsplacement lS likely to exceed the nenpob losses that are drscussed bdnw e

If GHG polrcres do elmunate such a large number oﬁ'rmanufactunng jobs, they will hma

L much larger 1mpact on wages and incomes, especrally for nam-«:ollege educatted workers, thamns
. suggested by the DRI/McGraw-H”rll macroeconomrc modeL_ Eln:cause wages and mcomes are:rmuch

- hrgher in manufactunng than in other sectors of the economy F urther resmh is. needed to

separately esttmate the effects of GHG pohcres on the wag&;and incomies ofblue— and whrte-

‘ -'.-_'_-'.-;_tcollar workers T N

A

_i’-;:,"l'her'e is also_ 4 more fundamental set of intérnationallﬁmde-and "in've'snm_ent'-'issu'esthanarféff?ﬁ-*' o
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- not addressed in the DRI model, as suggested by outside reviewers of the IA'l‘, noted ‘abwe.'_The,

DRI model .assumes that the share of imports_coming from the Annex-I countries (that will

impose GHG emission limits) and non-Annex-I countries (which will presumably not be Hmited,

for some time to come) will remain fixed in the base case. However, the structure of trade flows

"~ has shifted rapidly in the past 10 years, even without the incentives provided by GHG poliies. :

.mtegratlon of the world economy Globalrzatton wrll take at least two fonns Ftrst the share of

| U.S. 1mports ongmatmg in developlng countries wrll grow even more raprdly than it has mthe

:l'he share of U.S. imports originating in the developing countries increased from 29.1% m 1978 -

t0 36.4% in l99_0,-even while the ratio of imports to value added in the mantlfa_cturing sectior was®

increasing sharply, from 18.3% t0 30.7% (Sachs_and Shata 1'994; 10 and 12)..

GHG policies will, also create incentives to accelerate the pace of globahzatlon and o

past (for example Mexlco and- Chma have expenenced some of the most rapld rates of grmrth 1'_

N

. 'U S lmports in the 19905) Second, mvestment will be dlverted from the U. S. to non-Anm:x 3

A

countnes especrally Mexrco and other countnes with large supphes of low-wage seml-slcil!led

labor The pool of i mvestment capxtal available for mvestmg abroad could also be mcreasedlf

grandfathered permit pohcres are lmplemented as shown above For the past two decadslrade S

has grown thce as fast as world income, and forelgn direct investment:has’ grown four tmm as”

fast as mcome Globahzatxon is llkely to accelerate if GHG pohcnes are 1mplemented that dn not
limit or otherwrse control. productlon shxfts desngned to escape GHG limits. -

Sectoral and Regronal Impacts of GHG Polrcles _ e




- changes in 2807 (Table 2) will be dominated by the initial reduction in.outputt, relative to the basse
case, as noted above. Employment changes will be almost universally negatiwe, and will be sprmaﬂ
more or less evenly across the economy. Total losses are greatest when GH& limits are most
restrictive (90% of ‘90 emissions). DRUMcGraw-Hill predicts that a net taxal of 1.5 t0 2.6
million'jobs, or about 1.0% to 1.8% of total employment in the base case, wiillbe lost in this firstt
recession. At the high levels of aggregation shown in Table 2, only the energy—related sectors aree
predict_ed. to experience very large job losses in the short run, including mini'ng-(down' 11.5% to
g '1'5'.4_%)'_and p‘etroleur_n reﬁning (down 2.5% to-7.4%)
In 2020 employment changes are more mixed (Table 3). Total employyment declines by

400,000 to 1 nmlllion' jobs _(OI. l% to 0.4% of base case employment in 2020);,limcause of'the
| reductlon in real wages discussed above However, employment grows in sayme sectors (such =

. other serv1ces retall trade and durable goods) whlle dechmng in others (mcl'mﬂmg mmmg, :

o transportatlon and non-durables manufactunhg) Contract construction empﬂn_yment mcreases m

lthe two cases thh less restnctlve llmlts on carbon emissions because of rnctezzsed levels_"of

: inveSt_nrenr. Signiﬁcant'employrnent losses spread to .a'-much 'wider _range ofmdustries, as'_'.the

_.eﬁ'ecrs of _hlgher energy costs land related changes in otherl.cost..s are sor_e'ad tlitmugh:out'the
- -'I_econ'o'rny. Ivﬁning-:losses-'ri.se to 22%to 24% of the base case and petrdleurmnzﬁning.employmezm N
-~ declines by 17% to 24%. Several mdustnes are forecast to have srgmﬁcant loib'losses under '

-".grandfathered permxts but gams when penmts are auctioned and the revenum:used to reduce thes

: federal deﬁcrt or increase savmgs mcludmg apparel products leather productts :electncal
machmery and rnlscellaneous manufactunng These are all sectors that are og::nto rnternallonaﬂ

i-:_ji-competxtlon where productxon is hrghly sensmve to wage levels Nommal W@s would be abamt
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BT : footwear:(-_-S_é%)coal ‘_m_mmg (-45%),._other_ leather,_go_ods (-349%) and electnc_ uﬁiﬁﬁes (30_%).

'six percent lower than in the base case by 2020 in the-auctiom;.aeficit reduction.sscenatio.

However, wages are higher than in the base case when permitss are grandfatherestl, which explains.
why employment impacts differ at the sectoral l_evel'in these sceenarios. '
Employment shifts between industries could contribute=tto the downwarctlppressure on

wages discussed above Table 4 reproduces forecasts for empiloyment changessiin 2020 from

_table 3 for a selected group of the most hlghly aggregated indusstries, and also mul:ludes _
. ..mformatlon on average production worker wages in these secttnrs in 1995. Thxs taible stnkmgly
' xllustrates one reason why wages grow so slowly in these scermaTrios. 400 000 toSD0, 000 jOb
- opportunmes m mlmng, transportatron and public utilities, wheere wages averagpli:etween $14. 22 I_ '
“and $15 32 per hour would be eliminated (relatlve to base-cas:e:forecasts) while:240 00 to
- 290, 000 Jobs would be created in retall trade which had wag&zaveragmg $7. 7(Dg|er hour m 1995 '
B In addmon, 180 000 to 340 000 manufactunng jObS paymg bettween $ll 60 andi$$12.:90 per hour =
~would also be eltmmated if GHG emission quotas were allocate=d to rndUStry (raﬂiu:r than
. auctloned to raise govemment revenues) Thrs process of strumtural change resulhmg from GHG .

P :pollCles will contnbute to rncreasmg mequalrty thhm labor mfkets in the U S

DRI/McGraw Hill also provrdes detalled forecasts at tlmeB dlgnt level fommﬂustrles and at'

| the 2 drgrt level fon the 10 census regions of the U.S. Table Sna:_ports the mdustmzs that are’

predlcted to gain or lose more than 5% of base-case employmemt in 2020 Lossesmutwelgh gains

~in Table 4, in several ways.. -The number of industries expenenu:mg losses of more=tthan -5%, of
" output is more than twnce as large as the number with gams oEmmre that 5% Ima;ﬂdmon, there

. oare 13 mdustnes that lose more than 10% of output in 2020, umﬂudmg Rubber amﬁﬂ’lastrcs

-20- ':
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However, there are no industries that gain more than 77.1% in total outtput. These trends refflect S
the broader tendency for employment to fall in manufzrturing, espectally durable goods, amd ise’
in services sectors, including education services, retailland wholesale trade and state and loncal

governments, as shown in Tables 3 and 4, above. Otlreer individual indhustries that ‘would be

especially hard hit by GHG policies include kitchen pomducts, appareL toys, _and'vari-ous ottteer

~ mining industries (fertilizers, nonferrous metals and irwn and ferroalloy ores).

Coal mining is one of largest and most heavily afffected industries under GHG policiizs.®

'_ Coal output is-projected to 'fall .by 45 t0 50% in 2020' o=lative to a base case with.no reStﬁ:m"xons e

“on carbon emissions. The. coal mdustry employed 11&OD0 workers im 1995. DRI/McGrawv-Hill’ e

,"'t_

- (1997) base case forecasts that coal mdustry employmmnt will declme to 80, OOO workers 1m27.020

GHG pohcres will ellmmate another 35,000 to 38 OOO)BD'bs in this mdusu’y by’ 2020 reducx'ng Iotal--'-"_.f_i:i

w employment to between 42 000 and 45,000 workers GHG pollcles vl double prOJected _mib

. losses in thrs hard hit sector between 1995 and 2020

The tendency for GHG polrcres to shift employrment from manufactunng to serwceswvould'_' |

-be much more pronounced lf trade and forelgn investrmeent effects w were larger, for the reasons

_ :noted above In addmon, gwen the large increase ln mqports and the uade deﬁcxt shown im
N _;_Flgures 12 and 14 above DRI ‘may be’ underestrmatmgtfhe effect of the GHG pollcres on oun;put atl' e
the’ sectoral level.. The shift of employmen‘t from manu&ctunng to sennces the. growth of mn_ports:f a

8 ' and the declme in the pnce competmveness of U.S. pxmﬂucts would all have depressmg e&‘emts on,

U.S. wages for the reasons dlscussed above

The shxlt from manufactunng to serv:ces especmﬂly retail trade, is lllustrated in Ta!'ﬂle6

[P AL
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" L ‘-'dlstrlbutlons among these regions, by mcreasmg labor demamﬂs in’ the reglons that gam andi U

e reducmg labor demand in: the reglons that lose_uobs and popullanon - ':", E E ST

- US.in 2020, under the case 1 assumptions (grandfathered permits, 1990 emmission limits).

Manufacturing employment (shown in the last column) declimes in 9 of 10 regions, rising ondly in . - -

the Pacific Northwest, where it is attracted by the availabilityy of relatively cheap hydr’o-powae?cd '
electricity. Retail trade experiences employment gains in 7 aff the 9 regions that experience

declining manufacturing employment. Minimg, especially cazl mining, dechmes sharpl'y_ in alll

- are forecast to enjoy stable or n'sing populatfmm levels because o‘fGHG polities. Overall,

'. _employment declmes in 6 of the reglons (marre than l% in tlheEast South Central and WesttSouth
s 'Central areas), and populatxon declmes in 3 aff the 10 regioms. Changes in emergy costs anditfhe

o locatnon of‘ employment opportunmes drive mpulanon shifte. In general there is a substamttal

shift of: Jobs and populatron to the Paclﬁc Namthwest, with thz other 7 regrcms not noted heme

j expenencmg small net gams or losses of jobs and employmemt in Case l

Regtonal and mdustnal shlﬁs in prodmctxon and empilmyment wnll remforce the tendemcy of
sectors such as manufactunng and mining, amd mto low wage sectors such as retall trade will .

: 'tend to increase mcome mequahty across the U. S as s the sumply of good joh for the bottonn .

three-fourths of the labor force is reduced chlonally, the: lPacxﬁc Northwest, which alrea@

' losses -T-hese changes will tend to increase the dlspanty- wlnn:lh exlsts in wagos and mcome_

-22-
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regions of the country, as noted above. Comstruction absorths some of excess labor in regiams that -

. GHG pohcxes ta increase mcome dlspantles nnthe U S. The:nnovement of H:or out of hlgln-wage

o
'

g enjoys relatlvely hlgh standards of hvmg, wall expenence emgiloyment and populatlon gains;, wﬁule

' relatlvely ‘low-mcome reglons such as the Eastt South Centrall will experience job and popul'a!ﬁons
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~on the-identiﬁcati_on of the optimal level and path for these policies. This-am]ysl_s"-adds

. _l Ii _-gradual controls are needed wnth carbon taxes of only $5.2 pe”'ton (m I%DS y

Policy Implications and Areas for Future Research

If the U.S. and other countries decide that it is desirable to contrallGHG emissions, then' g
policies will need to be identiﬁed that achieve a desirable. path of control attileast cost to both
develobed and developing societies. This discussion is likely to include amaassessment of both the
optim_al overall 'level_ and path for GI-IG controls, but it should lalso considesrsectoral, ,r_egi_onal and

other adjustment policies needed to minimize the negative effects of GHGsmpolicies on the

distribution of income. To date, research on optimal GHG poli_cles has foeassed almost exclusively

cohsideration of equity issues to the debate. .

_ Optimal GHG Control Strategies:

-As noted above pohcy makers are dlscussmg a range of goals fortlhe Kyoto-COP III

_meetmgs and potenttal agreements These range from stablhzmg emlssmnsmn the Annex-I |

countnes at 110% of 1990 levels by 2010 (IAT 1997) or'2020, to reducmgihem by up to 20%
as soon as 2005 2 DRI/McGraw-Hlll (1997) estlmates that stabthzmg orn:ﬁucmg emxssxons at

1990 levels wnll requrre an eﬂ'ectlve carbon perrmt price of 3180 to $l92/tmn:m 2010 and $270 to -

. $281 per ton m 2020 (Table l above) Funher emission reductlons woulcﬂmequrre substantxally

i .hnghercarbon pnces _— o

Nordhaus (1994 93-96) has developed a srmple sxmulatlon model aﬂ'tthe costs and beneﬁts :

of global chmate change which ldentlﬂes optlmal emission control rates arrd:ttﬁle carbon taxes - .
o needed to achxeve those levels of control (the carbon'tax would have essermza"lly the same eﬁ'ect as’

.a carbon perrmt-fee on energy use and carbon emtssrons) H's model sugg_e-sts that very small and

mg 'to 317 75

/.
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| per ton in 2075.% He reviews a number of other, earlier studies which also reaeched sifilar

conclusions. Fankhauser and Tol (1996) also review a number of recent estimmaates of the marginal

damage of a ton of carbon emissions of 35 to $125 per ton of carbon, “with musst estimates in the
~ lower end of this range.” This literature suggests that the emission limits considdered in IAT

(1997) and DRI/McGraw-Hill (1997) may be too restrictive, in the sense that nmarginal costs

would exceed margmal beneﬁts at the glven levels of carbon emission limits.

_ Measzn es 1o Offset the Ej_’fects of GHG PoIzc:es on Income Dzstrrbutzon

If any hmrts on _GHG emissions are rmplemented, then we strongly sugg&st-;th_at two -

specific, additional measures would be needed to limit the disruptive effects o GGHG policies on |

' the economy, and on the lives of American_Workers. " The first concerns the treaatment of - |

: "deve'loping countries in the Kyoto negotiations. In July of 1997, the U.S. Senam.-unanimonslyi

endo'rs.ed a resolotion which requir'ed that developing countries be included in an!y.'COP-III-' o

: agree_ment to be signed _by the Presrdent.: I_-Iowever. it will not be _s,uﬂ'ici'ent to- imilude these :
- coontries_in a broad frame\yor_k'ag_reement if firms are allowed to take advantageef lower energy N
o pnces and less restrictive emlssnon timits by _rn._o\'/ing plants and prodoction to devesloping - B
:‘col‘i_ntri'es. o . o |
: .. | . Itis possnble to reduce or. ehmxnate tne negatlve effects of GHG pohc:asam U S trade and
l'mvestment One way to achieve this goal would be to establish a border equal‘x‘nanon tax pohcy | }
. .(Hoemer _and Mueller, 1993 and 1996)_. Thls policy would rebate thelcost of enmssron lir_mts on
the energy content of exports and'assess an equivalent'_fee'on products'i'mportedi'&nto.the uU.s.
) Such a tax system would ehmmate the 1ncentlve to lmport goods and move plamnssabroad to . | o

' escape U S emxssxon hmxts Slnce the U. S currently has a large trade deficit; &tvwould also

1

e
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- generate revenues for the U.S. treasury.

There are other policies that could also reduce the effects of GHG policies on tradesaand

_foreign investment, including quotas on energy intensive imports, and safispuard measures tto limit

import surge's. These measures would be less comprehensive than the barder tax (since thegy

would only apply to selected imports, and not exports), and could be mare difficult to admiinister.

- However, they may be less likely to create conflicts with the WTO or GATT pr‘inciple_é. ' -

The second :policy needed is a set of measures designed to proVidﬂ: substantial assistzzmce

.to.t'h'e workers and communities damaged by the creation of greenhouse gas policies. For

" workers; such a program should involve meaningful'retraining oppbrtunitfres, and several yezars of

income support while -involved in those activities. For pamcularly hardl bt sectors and regnns

special programs could be needed to provrde for early retirements, buyocms and to ensure

© continuation of health and pensron beneﬁts. ‘For communities; there are mmany .opti_ons includding, - :

but not limited to, in'd_ustri'dl and R&D policy support, alternative energy imvestment and pulilic ~

‘investment in mass transit, bike paths and other measures designed to redince neighborhood

\

_energy use while creating attractive comr_nur_iity' living spaces. Resources meeded to SUppormﬁiese "

.program_s' could be funded 'through carbon taxes or permit-sale revenues. -

Worker retraining policies, especially in the trade adjustment area, have a poor trackk

-record, which'raises_ questions about the wisdom of incorporating such measures into aGHG

policy or treaty p_ac'k_a_g_e. - These policies have _fail"e.d'.'for several reasons. 'll'bey'ha_\?e historicadlly

. been poorly funded,' not providing sufficient resources for meaningﬁrl' retraming nor the'tirrmnd '

- famlly income needed to sustam 1t In addmon eommrtments have oﬂen treen drshonored,wﬂlen e

ﬁmdmg for adjustment programs was termmated or drasncally reduced aﬁ:rthe pohcy hacﬂhn
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implemented. However, more broadly-bmsed developmemt and retraining , programs have traard

- demonstrable effects on 'output and emplloyment at the reagional level. In particular, investmeents in

infrastructure, such as roads, utilities and startup facilitiess, have been successful tools in resgional
development policies. When coupled witth adequate invesstments in retraining and income
maintenance for displaced workers, there is every reasomtto believe that well-funded, commmmity- -

based, adjustrnent programs could oﬂ'set. some of the negmtive distributional consequencessadf

.GHG policies.

Limitations and Areas for Future Researnh

These results estxmates revrewed mn this paper musst be quallﬁed by notmg two ma;_mrmreas

of uncertamty. Flrst-, there are many _unIcmowns aboUt theecosts of reducmg emrssrons. 'I'he:lDRI
‘model provides one way to estimate those costs. This nrmﬂel.Coul'd-'overstat_e'_or' understatestfhe P

 costs of reducing GHG emissions_. If the energy efficiencyof the eeonomy_'grOWS more slawdly

{

) than is expected in the base case, then greater reductionsim energy'use will be’-redbi_red to meeet - . ,'

any given standard, wluch would,.drarnaﬁm]ly_increaSe t-l'rrecc'ost_s of cornpliance..3 On the otfiesr

hand, ln_-the past su'ch rnodeling exercises have producediestimates that have proved, in
' retrbs,pect, "t_'o signiﬂcantly overeStimate the costs of nevwgJollntion controls. Exarnples'-incﬂnﬂe'“

| . the costs: of reducrng asbestos cotton dust and vmyl chlomﬂe emxssrons (Mendeloﬂ' 1988)

/

In addrtron, there is substantlal unn:ertamty abouttihe pace of global warmmg and thee

) precrse clrmactlc 1mpact ofa grven voluxm: of CO2 emissimns. As noted above any potentxaﬂ
- _beneﬁts of chmate change pollcres mclucﬁng the exphcrtlgyeconomlc beneﬁts have not beem

T consndered in: these calculatlons Some stmtiles have founditt’nat the beneﬁts of GHG reductmm-are

T

less than the costs of the pohcres consrdemd here and thatmptlmal levels of control would!

[

e
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- and thls issue has not been adequately addressed in the llterature_ .

therefore be less restrictive or that limits should be phased-in overa longer time-span: Otheer
studies forecast that the costs of GHGs will rise sharply in the futurre, and that the overall cpsts of
control will be lower the sooner steps are taken to limit or reduce2 GHG emissions. For thease

reasons, this report does not take a position on the advisability afadopting ﬁ.lrther policiesstto -

restrict GHG emissions. Further study is clearly requxred in the areeas noted above whethe:rnew

GHG pohcres are adopted in Kyoto ‘or not, to 1mprove the pohcy.'nnakmg process in the ﬁimxre
- In addition to these general areas of uncertamty. this reportt has ralsed a number oﬁ'specrﬁc
concems that require future research These include the ef’fect oE‘(I':“rHG pohcres on forergmttxade

and_ mvestment, mcludmg_sectoral details an’d,relattonshlps betweem Ihe major accounts _

- (merchandlse servxces current and capttal accounts) and lf penmtts are traded mtematlonzdll_y, or

'_ Jomt lmplementatlon is allowed (nelther of these alternatlves was umnsrdered in thxs report)) tihe i

lmphcatlons for trade and exchange rates ina general equrhbnurrt cn:ontext Another majoma of

'.concem lS the system for lmplementmg penmts how they wrll b&(mtated and traded the naiture of

. the property nghts 1nvolved and the wealth effects. of grandfathemrg or other forms of

7

. dtstnbutxon to the pnvate sector. There isa related set. of rssues cmncemmg the dtstnbutxomcof

“\

o mcome between labor and capltal and the future rate of retum oma:apltal that GHG pohczesmll

:also tntersect w1th Fmally, _ﬁu‘ther dlsclosure revxew and debatctsmeeded about the tecfnnn:al

assumptrons of the models used to analyze GHG pohctes Thxs rewtew should mclude thcmelevant

pnce and/or substrtutlon elasticities: and the potentlal (and cost) oﬁTmcreasmg the energy-eﬂﬁmency

N . | of the domestic economy w:thout GHG pohcres Drﬁ'erences in basse case level of energyum:,

.r.

dunng the forecast penod can have a very large 1mpact on the cosmof ltmttmg carbon ermssmns -

’
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~ Endnotes

1. This section is based on, and the quotes are drawn from Bernstein, Mcnmtgomery and Ruttherford
(1997).

2. Nordhaus (1994), which estimates optamal GHG policies from an expiicitly defined welf&me

" model is a notable exception. Other examples include Boyd, Krutilla andd Viscusi (1995) amad

Madisson (1995).

3. See, for example, Hoeller, Dean and Nicolaisen (1991)._and Repetto amud Austin (1997)..

4, See, for example, comments on the IAT draft report in letters releasedito the House
~ Subcommittee on Energy and Power, as an appendix to Yellen (1997):
~* Dale Jorgenson and William D. Nordhaus (April 24, 1997) “This model'iss ... highly
__ inappropriate...extremely sensitive to assmmptions about energy prices. ”'Il’he leter also critiigized *

the “use of fixed-coefficient, input-cutput model.” .and Raymond J. Kopppi(May 15, 1997)sstated. - '-

 that the DRI model is “...useful only for the analysis of short-term adjustzments, and even heere,

- one should proceed w1th caution...” becamse the model is “driven from fixxed coefficient inppot-
'output tables that can give very distorted wews of the adjustment behavrmr of the economw”™” -

5. The IAT report utlllzed three models. In addltlon to the DRI model dixscussed here, the:HAT _
also developed forecasts for a similar set of policy scenarios using the M&arkal-Macro and Smond g

~ Generation Models (SGM). These are simmlation-type models that calculiate equilibrium mng)ut

levels, given constraints (such as available energy resources) and a set offiimitial conditionsszmd -

.+ assumptions about the structure of the ecomomy. The Markal-Macro andd SGM models ax:mot

designed to estimate adjustment costs or economic disequilibria that willircesult from policyy

" changes. Hence the DRI model is better smited to the analysis of displacesment issues, whil'estihe. :

. general class of simulation models are mare appropnate for estimating lame-run consequemeees.
" .. Note, however, that the IAT was criticized by reviewers for: ‘1) failing toowtilize a full compputable

general equxhbnum model, rather than the Markal-Macro or SGM; and Z})because neitheraif

* those models included a well developed foreign trade sector. See commresnts by Nordhaussaand
Jorgenson (previously cited), Ray Kopp, John Weyant and Richard Richesis, in letters releas:eﬂ to’
- the House Subcommxttee on Energy and Power, as an appendlx to Yellem' (1997) '

- 6. See Wiley, T M L R Rxchels and JA Edmonds 1996.

) 7 Note that IAT (1997 Table 1) reports that total carbon emissions in [9890 were 1338 MﬂﬂI

l l% more than is reported for 1990 consnmptxon levels in DRI/McGrmw—EHill (1997)

S 8: These target feduction levels are 5% to 8% larger than those required’im IAT ( 1997) 'K&e '

dlﬂ'erence is. explamed by the combination in the IAT report of more rapid declines in the exergy

intensity of the economy (1.25 percent peryear vs.1.0 percent per year)).and the slightly Fxggher -
- 7. . baseline level of carbon emissions. The eﬁclency assumptlon is the mostmmportant dtﬁ'ere:lne by g
R far between the two' baselme cases : :
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9. A fourth case and a new base case are also analyzed-iin DRUMcGraw-Hilll (1997). These cases
assume that the energy intensity of the domestic econarmy in the “heroic base case” improves at
1.75% per year. This corresponds to a similar scenariauiin the IAT report. Results parallel those
of the cases discussed below. The scenario in case 4 is:otherwise identicalito case 1 (grand
fathered permits). Case 4 and its comparable base case=.are not analyzed here because the “heroic
base case” scenario is highly unlikely to occur.

10. Comments on the IAT draft report released to the FHpuse Subcommittes onEnergyand @

Power, as an appendix to Yellen (1997) in letter from Richard Richels, Mag 30, 1997. See also

letter from Larry Goulder, June 2, 1997, “The report se=ems consistently toemploy assumptions - -
and policy scenarios that contribute to low costs of emisssions reductions.” '

11. This view is also supported by Ray Kopp, in a lettesr of May 30, 1997, wého noted that =All of -
the departures from AEO97 used in the draft report servee to decreased carthon emissions [imthe
‘base case] and therefore make attainment of a 1990 statilization less costly™ (Letter released to
the House Subcommittee on Energy and Power, as an appendix to Yellen, 1997), '

12. Figure 4 is derived from two of the scenari_bs showm'in Figure 16 (p. 28) of the IAT draft
report. o ' : - '

13. However, if public investment were to be ihcfeaséd:'uﬁing GHG revenues, then output amd

- other macroeconomic variables could even more rapidlyviin the future than fmtthe cases reviewed

5

here. However, increases in public investment would apgpear less likely to ofixtain than general or .
* targeted tax cuts, in the present political environment imtthe U.S. " B

- 14. Bovenberg and de Mooij (1994) have shown that, imtheory, revenue raising environmemtal
‘taxes can lower economic output because they “exacertizate, rather than allewiiate, preexisting tax =
distortions.” Goulder (1995) develops a general equilirtium model which sthows that the problem
with the carbon tax is its “focus on intermediate inputs amd its relatively narmow base in R
comparison with income taxes.™ In principle, raising thesccost or limiting thesupply of energy -~
inputs will change the shape and position of the productiion possibility frontier, generally redacing

the amount of output that can be generated with any givesn set of other inputss.

. 15. Mishel, Bernstein, and Schmitt (1997, 195) estimatestthat trade could bemesponsible for more
~ than 30% of the increase in income inequality in the U.S thetween 1979 andi1989. . - .
16. The effects on real wages are estimated by dividing the employment costtindex by the: .
- consumer price index series in DRI-McGraw-Hill (1997;.20 and exhibit 15).. The base case value
for this series is then contrasted. with each of the forecastss to determine the afhange in the real
value of compensation. Note that DRI-McGraw Hill draaws a sharp contrasttbetween changesin " .-
the nominal wage series for case 3 (permit auctions) whicth decline sharply, amd the other policy =~
cases, where nominal wages increase because of increasessin corporate revemnes and hence the . -
- ability to pay. However, the variation in these results isselliminated when real wage series (and the ‘

- corresponding differences of consumer prices in each cases) are considered.

’
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17. This increasein before-tax corporate praofits appears to primarily reflects am increase in the

implicit rate of return on capital. The cumuliative increase in fixed nonresidentnal capital between

2000 and 2020 in the three cases analyzed heere is between $1.0 and $1.4 trillion, roughly
equivalent to the increase in annual corporatee profits by 2020. Therefore most of the increase in
profits reflects would appear to reflected incrreased returns on existing capital stock. This implicit
forecast of increased returns is unrealistic, umless the world-wide corporate ratte return on invested
capital rises sharply because of GHG policiess. However, an alternative view nmght treat the
incremental profits as the returns on the impmuted capital value of carbon emission permits. This

view suggests that grandfathering of permitsswill not only transfer revenues to permit holders, but
~also new assets with a huge capital value. TFke 1mphc1t rate of return of capitall, and wealth

transfers associated with the permits, are lm;pnrtant issues for future research.

_l 8. Note that the DRI/McGraw-Hill (1997) ﬁ"m'ecasts for the three scenarios comtain puzzlmg and

 potentially contradictory results.  The Merczndise trade balance worséns by Iess than $100

billion in each case, although the calculated’ttrade balances (mcludmg services) decline much more
sharply, as indicated in the text. It is unlikeljythat services trade can or will account for these

. differences. In addition, the current accountitbalance improves by $87 to $175 billion in the three

GHG scenarios, presumably because of the-iincrease in national savings. However, improvements |

 of this magnitude in the current account areeumlikely unless they are mirrored im changes in the .
. 'trade balances, Wthh dommate current accmunt transactlons '

- 19. Exchange rates are essentrally unchangezﬁan the DRI/McGraw-Hlll (1997) forecasts, so
_ changes in nominal wages apd prices drrectl}ya:ﬂ‘ect competmveness The rigndity of exchange
“rates in these forecastsis a potentral source:cn"f error. .

A

20. There is a greater percentage drop in emg)loyment in rubber and pla's'tic footwear under GHG -
policies, as shown in Table 4. However, outgput in this industry was less than $1 bllllon in 1995

. as compared wrth coal mdustry output of avesr 328 bllhon in that year..

21. Assocratron of Small Island States 1995,“‘Draﬁ Protocol Submltted to thc Unlted Natlons

R 'Framework Conventlon on Climate Change:, as referenced in Repetto and Awstin (1997 1)

‘ _' 22, Nordhaus and Yang (1996) develop a rezgional bargammg model whlch gemerates slrghtly B
- higher optimal permit prices of roughly’ $30)gn:r ton of carbon in 2090, versus $21 in the DICE
L '. model developed in Nordhaus (1994)
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Table 1 -
Energy Price Comparisons

_Admlmstratlon-lAT Draft of lay 30 1997

: pioply 2020
DRI/McGraw-Hill Base Case
. Implicit Price of Carbon ($1395) $Q.0D $0.00
Gasoline-Retail ($/gallon) $1.30 $1.44
Coal-Electric Utility ($/mmBstu) $1.07 $0.99 .
Natural Gas-Utility ($/mmBtu) $Z3D $2.77
Electricity-Weighted Average (cents/  $4.9D $4.95 -
‘DRI Case 1-—- Grandfathered Perimits o :
Implicit Price of Carbon ($1895) $19Z2MD $281.00
Gasoline-Retail ($/gallon) ' $1.73  $2.06
'Coal-Electric Utility ($/mmBttu) ' $623 $8.62
" Natural Gas-Utility ($/mmBtw) $528 $7.14
Electricity-Weighted Average (cents/ $81NM3 | $9.58
Percentage Changes from Base: o
Gasoline - ' _ - 3TMH 43.1% *
Coal =~ - . 4822% 760 6% -
Naturai Gas =~ =~ 1296% 157.8% .
Electricity' _ : : . 653% . 93.5% .
DRI Case 2—- Grandfatherhed Permits, 90%
~ of '90 Emissions - ' B
: Imphcrt Price of Carbon ($1995) . $270.0D $320.00
- Gasoline-Retail ($/gallon) : - 8194 7 $2.16
- .Coal-Electric Utility ($/mmEtu) $a&34 - $8.52
Natural Gas-Utility ($/mmBtu) == . $&S0 = - $7.73 . .
. Electricity-Weighted Average (cents/:  $9.Z5°  $10.51
Percentage Changes from Base: . L
- Gasoline = C49.2%  50.0%
Coal =~ . .- 679.4%%  760.6%
. Natural Gas R o 183.0% 179.1% - ,
Electncrty S . 896% 112.3%
DRi Case 3- Permlts Auctloned : S
Implicit Price of Carbon ($18095) - ©. 18D - 270
Gasoline-Retail ($/gallon) $1.7m $2.06 .
Coal-Electric Utility ($/mmBts) - $5.9D  $8.21
Natural Gas-Utility ($/mmBt) . $51  $7.18
.- . Electricity-Weighted Average (cents/  $8.0ID -~ $9.47 2
- _Percentage Changes from Base: - I :
_ Gasoline-. ", -, - - O 31.5%  43.1%
Coal S ' . 451.4%%  720.3% .
Natural Gas - : 124.8% 159.2%
Electnclty o o 63.3% 91.3%

(1990 Level Case, No International Trading, Pesrmits Auctloned)

implicit Price of Carbon ($1995) - o5
Gasolme—Retall (S/gailon)* ) $1.56

Percentage Change in Gasdine Pn . 1955

2 '. 'Companson, DRI (1997) vs- IAT Estlmates'

Implicit Price-of:Carbon ($1885) . '_ T 189%
Fercentage Change in Gasuﬁne-Ret [ \16!1155

125
$1.73
~19.8%




TabTe 2

Employment Clhange by Industry in 2007
Relative to Base Case

Grandfathered Permits

Grandfathered Permits,

Source: Economic Policylﬂme

90% of ‘90 Emissions Auction, Deficit Reduc'tlon
~ Percent Juibs Lost  Percent Jobs Lost .  Percent Jobs Lost
o . L o Change __(thmusands) Change (thousands) . Change (thousands)
“Civilian Employment - HH Survey _ 1.3% (1 800) . -1.8% (2,600) -10% (1,500)
Nonagricultural Establishments -1.3% (1 800) -2.0% (2,700) -1.2% (1,600) -
Contract Consftruction - -1.6% (100) -2.8% (170) -1.3% (80)
Finance, Ins'urancé & Real Estate . -12% (90) -1.4% (110) 0.3% "(20) -
Mining : -13.5% (70) -15.4% *(80) -11.5% (60)
Transportation and Publ'c UhTmes 2.5% - (170) = 42% (280) . -2.8% © - (190)
Total Services - -1.3% (570) -2.0% ' (880) - 1.0% ! - (450)
Health Services . -1.3% (160) . -2.0% (240) -1.3% (150)
Education Sextvices -0.9% (20) -1.3% (30) © 0.4% (10)
Other Sefvices -1.3% (390) -2.0% (610) -1.0% (290)
-Retail Trade . -12% (290) --1.9% (480) "-0.9% (2200
Wholesale Trade -0.6% (50) o -1.3% - {(100) -0.5% (40)
" Federal Govermnment 0.0% 0 ©0.0% 0 0.0% S0
State and Local Govemments . -12% (240) -1.7% (340) 23% - (450) -
Manufacturing ~ . .- 1.0% (180) . . -12% (210) 02% - (30) -
Nondurabls'Manufacnmng -1.5% (110) . . 1.7% (130) 04% (30) -
'Food and Products .. 0.9% .. (15) -1.2% {19) 04% - @)
. Tobacco Products - 0.0% 0. 0.0% 0 0.0% - 0.:
" Textiles and Products -1.8% (11) -1.8% (11) -0.2% (1)
Apparel andiProducts . =32% (23) -2.5% (18) - 0.3% 2.
Paper and Products - -12% (8). 1.6% (11) -0.4% 3)
Printing and Publishing - -1.1% (18) -1.3% (22) 0.4% (6)
Chemicals and Products - -1.3% 13 | -20% (20) 0.5% _ (5) -
. Petroleum Preducts - 4.1% - 5) - -71.4% 9) . -2.5% . - (3)
~ Rubber and Plastics Products -12% (12) - -1.4% (15)° -0.3% (3)
Leather and Products -6.0% " (4) -4.5% (3) - 0.0% 0.
Durables Manufacturing -0.7% (70) -0.9% (90) 0.0% 0.
Lumber and Wood: Products -1.3% (10)- ~-1.6% (12) 0.0% - - 0
Fumniture and Fixtures -0.8% (4) -0.8% 4) 0.0% -0
‘Stone, Clay, and Glass -1.4% @ 2.0% (10)- 0 4% S A
Primary Metal industries T -1.4% (9) -2.0% (13) - 0.5% < (d)
* . Fabricated Metal Products - -0.9%- (13) C-11%- (16) 0.1% - 2.
Nonelectricalifachinery 02% (3) 02% T 4) -0.1% @
Electrical Machinery - 0.8% (13) -0.9% 14) - 0.2% 3.
Transportation Eqmpment 0.1% - (2) 0.1% 2 -0.1% 2.
Instruments and Parts . 0.1% 1. 03% 2 0.1% -~ 1.
Miscellaneours Manufacturing 2.3% 9 -2.3% . (9) -0.5%

@



Table 3
Employment Change by Industry in 2020 _
Relative to Base Case S

Grandfatthered Permits,
Grandfathered Permits  90% of "B0 Emissions Auction, Deficit Reduction
Percent Jobs Lost: Percent: Jobs Lost Percent Jobs Lost -
Change (thousands) Change (thousands) Change - (thousands).

Civilian Employment - HH Survey 04% (600) 03% (500) 01% ___ (100)
Nonagricultural Establishments 0.3% (500) 0.3% . (500) -0.1% - (100)
Contract Consltruction 0.3% 20 0.2Z% (10) 1.5% 90
Finance, Insurance & Real Estate -0.5% ) (40) -0.4% (30) -.0.7% 60
Mining -22.2%. (100) -24 &% (110) 222% - . (100)°
Transportation and Publ‘ ic Utilihes -5.6% (350). -6.4% (400) -5.0% (310)
Total Services _ . 0.9% {490) . -0.9% . (480) . 05% (280)
. Health Services ' : 22% (320) 2.3% - (330) - 2.0% - (290)
Education Services - : 0.9% . 20 - 1% - 30 14% . 30
Other Services . - 05%  (180) 0.5% (190} 0.1% (20)
Retail Trade : L 09% - 240 - 1.1% . 290 09% - 250
‘Wholesale Trade = ©0.1% 10 0.2% . (20) 08% - 70
Federal Govemnment. . = 0.0% . 0 C00% 0 00% 0
State and Local Govemnments 1.7% - . 390 23% 520 08% . ~ (180)
Manufacturing ' 1% (170) 2.1% (330) 15% . 240
'Nondurablesnﬁanufacwmg -2.5% (180) -3.1% (220) 04% 30
, Food and Products .. -1.3% " (20) 1.41% (17) -1.14% - (17
Tobacco Products ;- - 0.0% 0 0.0% : 9.1% . 1
Textiles andmduct’sa : ' -2.5% (12 = 25% (12) C33% . 16
______ . Apparel and Broducts : -88% {49) 9.1% (51) 3.9% ._ 22
' . . PaperandProducts - -1.3% (8) - -2.4% - (15) 0.0% - 0
© . Printing and Publishing = - | -1.0% .. a7n 09% - (15) 04% 7
Chemicals aad Products = .= -  -24% (24) 4A9% - (48) 01% -1
Petroleum Preaducts " E -20.0% (20) 240%  (24) A70% (1)
 Rubber and Plastics Products' _ -1.7% (00 = -26% (30) -0.9% . - 0
"~ Leather and Products L 218% (11 -27.5% (14) 59% - - 3
- Durables Manufacwmg : 0.0%. : 0o -12% (110) - 24% . 210
*  Lumber andWood Products. 01% 1 03% (2 38% 27
Fumniture mﬁ%es o 15% - . 6 1.0% 4 - 59% - 24
Stone, Clay, and Glass " o .0.9% ., - (4) 245% (11) 15% .. _ 7
Primary Metal Industries - - - - 28% - (15) 5.9% (32) - 02% . (1)
*_Fabricated Mietal Products - - 02%. = (3 . -1@%m - (15 23%. . . 33
- NonelectricaliMtachinery 25% 38. 22% 33 C08% 12
Electrical Machinery - 40% (51) -1.0% (90) 19% - ' 2§
. Transportation Equment ceo 1% . 45 . 23% - 34 . 3% I -1
* Instruments and Parts L 1.3% - '8 @ 0% . (3 36% - 22

_Miscellaneous Manufacturing S1% - () J3% (28) 24% - 8




Table 4 . _ -
Employment by Industry In 2020
Change from the Base Case

Case 1

Grandfathered Permlts,

' Case 2

. . Case 3 :
Auctlon, Deficit Reductlon

Horly

‘Grandfathered Permlts | ' 90% of '90 Emisslons Grandfathered Permlts Eamlngs

percent .thousands_ percent - 'tho(lsandsﬁ __percent. thousands 1995" ]
Total Givilian Employment 04%  (6063)]  03% (o109 -0.1%__ - (127 3) S
Nonagrioullural Establishments -0.3% '(_498,8) 04% | _(5?9.6)_ ';6,1%: '_(153 5) '_..'.'_.-_'f$\1‘1.'.4"__6__'__:__' -
Contract Construction 04% - 233 | '-0,.2%': ; (101) 1.4% 35'5 51594 |
Finanee, Insurance and Real Estate =0.6% (89.6) :0.8% (26.8) 0.8% 64.8 §18.88
Mining -23.4% (106.8))]  -175% - (118.6) 226%  (99.8)]  $15.32
Transportation and Public Utllltles ' - -56% ‘. (346.6) . 64%  _ (395.9)] -4.9% (305.9)| = $1422
Services : . -0.9%  (490.5)f -09% - . (4888)| - . -0.5% . (282.5)]:  $11.41
Retail Trade 1 09% . 2365| 1.1% 287.5 09% . 2486  $7.70
Wholesale Trade 0.2% - 178 -02% (18.6) 0.9% - 752 . $1240}. -
Federal Government . 0.0% 0.0 0.0% 0.0 0.0% 00| - . na
State and Lecal Government 1.7% 884.7 2:3% - Ber.6 :0.8% (178.8) na
Nendurables Manufasturing 25% . (814 -33% (328.9) 63% . 243|  $11.60
Durables Manufacturing - 00% - 22| -1 3% . '(1109)' - 2.4% 2101 ) - $1290 .

- Employment and Earnings”, March 1996. Average hourly earnings for productlon and non supervlsory workers In the
private sector, from the establishment survey. ' . .

Source: Economic Policy lnstltute

o




"~ Table 5

Industrial Winners and Losers
Sectors Experiencing Gains or Losses of
More than 5% in Output in 2020

with Grandfathered Permits

Change in Output
from Base Case

i

Source Economac Pollcy lnsmute C

Losses Exceedmg 5% 2010 2020
086 Rubber & Plastics Footwear -54.3% -55.9%
012 Coal Mining . ~45.9% -45.3%
091 Other Leather Goods -24.0% -33.7%
207 Electric Utilities -19.7% -29.6%
014 Natural Gas’ -13.7% -28.1%
208 Gas Utilities -13.4% 27.3%
160 Household Audio & Video Equip. -12.5% 22.4%
081 Petroleum Refi mng Ex. Fuel Oil “11.7% -19.0%

.090 Leather Footwear. -15.9% - -16.0%.

- 203 Pipelines, Ex N. Gas - -10.1% -13.7%
082 Fuel Qil . - --113% -13.0% . .
096 Kitchen Pottery Products “11.9%  -125%. .

190 Watches & Clocks -8.9% - -124%
013 Crude Petroleum -5.2%- -8.7%

' 042 Apparel From Purchased Mat'l -88%  -8.3%
195 Toys & Sporting Goods 12% -7.6%
016 Chemical & Fertilizer Mining 57% . -6.6%
.089 Leather Tanning & Finishing 17% . -6.5%
011 Misc. Nonferrous Ores 4.4% 6.4%
010 Copper Ore Mining -5.0% -6.0%
108 Nonferrous Metals NEC 43% . -58%
009 iron & Ferroalloy Ores- 6.0% -56%

~ 083 Lubricating Oils and Greases. -5.4% -5.0%
Gains Exceeding'S%

017 New COnstructlon 0.0% 5.0%

130 Elevators & Mat'ls’ Handlmg Eq 1.8% 52%
174 Motor Vehicles _ T 1.5% 54% -
146 Other Service Industry Machmery 2.1% - 54% -
141 Packaging Machinery . o 2.7% 5.8% -

- 052 Partitions & Fixtures - . 1.9%. 6.0%
127 Lawn & Garden Equipment - 2.4% 6.1%
148 Computer Peripheral Equipment 2.4% 6,6%
172 Truck & Bus Bodies - 32% - . 1.0%:
173 Truck Trallers 36%

1.1%




T T e Table6 _
R Reglonal Galns and Losses S '
Changes in Population and Employment In 2020
(Grandfathered Permlts Peroent Ghange from Ease)

Source: Economic Policy Institute

l

i

_ _ Civilian® _ :
Resident . Emplo_yment Contraét o Mlnlng Total _Retall

Region Population ' (HH Survey) Construction total - Coal - Sarvices Trade

New England 0.3% 0.1% 04%(  -3.7% -51.2%|: -3.0% 1. 1%

Middle Atlantic 0.0% - 0.3% 6.7% .-23.3% 41.5%] -0.8% - ,_07%
South Atlantic -0.3%| 08%| - -05%|  -283% -40.3%| . -13% 0.3%]| " .
East North Central 0.3% -0.1%| 0.5%| . -19.8% -39.5%| 07%| - . 12%[ . -

East South Central -1.1% "-2.0% -14%|  -33.1% -39.8% 3.5%| °  -0.5%[ - -2 1%
Waest North Central 0.5% 0.2% 1.5% ~10.1% " -43.5% -0.9% - 2.1%| “..0.4%
West South Central -0.6% ~1.1% -0.9% -20.3% -65.5% -1.8% 0.3%|  * -1.1%
Pacific Northwest 1.7% 1.6%]| . 1.4% '-20.9% 47.5%| 1.2% 4.5%| 1.5%]|.

- Pacific Southwest 0.1% _0.3%| - -0.2% 14.3% . :36.1%| _ -0.5%]| 1.0%] = -1.5%]
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. Figure1 -

~ Green House Gas Limits Will Reduce
GDP 1 8 to 2 9 Percent Durlng Phase-in
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Figure 2

GHG Polic’_ies Increase GDP Inflation
Rates 0.25 to-.1.‘0‘Per'centagejPoints_ E
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Figuré 3
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Figure 4

Consumption Losses in DRI/McGraw-Hill
are Much 'B'igge'_r‘ than in IAT Report
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-Figure 5 -

‘Losses PerSIst and Grow if Costs of
GHG Permlts are rebated to Consumers
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Figure 6
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Figure 7

' GHG Po||0|es will Reduce Employment
Growth by as much as 2 7 MI"IOnS Jobs
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—Figure 8

" GHG Policies w1l| Depress the Rate of
| Growth of Real Wages - o
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- Figure9 —

‘Cumulative Real Wage-‘Growth Willbe =
- Cut 50% _by-GHG' Policies through 2020 .
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Figure 1.0 |

Corporate Profits Surge if Permits are
Given to Business (Cases 1and2)
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Figure 11

‘GHG Policies will Increase the
Investment Share of GDP -
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~ Figure 12

Proflt Shares of GDP will Rise Sharply
|f Perm|ts are G|ven to Busmesses
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-Figure 13

Real Imports Would Rise Sharply Under
GHG Pollc1es o
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Figure 14 ~

" Real Exports Would Decline Because of
- GHG Policies in Most Cases
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Figure 15

GHG Pol|C|es will Increase the Trade
Deficit's Share of GDP by 28% to 56%
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Talking Points on EPI Climate Change Study
September 17, 1997

Background: The Economic Policy Institute released a study today examining the economic
ramifications of a policy designed to reduced U.S. greenhouse gas emissions to 1990 levels by the
year 2010. The study concludes that such a policy would cause losses of millions of jobs, reduced
consumer spending, and a substantial decline in GDP. The study is likely to be used by organized
labor (particularly the coal sector) to argue against U.S. acceptance of binding emissions targets .
and timetables at the climate change negotiations in Kyoto this December.

. First, let’s be clear: the Administration has not yet settled on a particular set of new
policies to reduce greenhouse gas emissions. Instead, the President has been engaging in a
discussion with all interested parties -- he has already met with senior corporate executives
and with environmental groups, and he will hold a White House conference on climate
change on October 6. This process is 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.

. Second, President Clinton’s top priority, since his first days in office, has been revitalizing
the U.S. economy, creating jobs and investing in people and technology to enhance long-
term growth. And we have made tremendous progress. The President is not going to
jeopardize that progress. Any policy he ultimately endorses on climate change will be
informed by his commitment to sustaining a healthy and robust economy.

. Third, as I said in my congressional testimony, we could do this smart or we could do this
dumb. By using flexible, market-based policies, we can slow climate change without
harming the American economy. 2,500 economists, including 8 Nobel laureates, have
signed a statement supporting measures to reduce the threat of climate change.

. Finally, we have learned that the results of climate change modeling exercises are
extremely sensitive to the assumptions employed. For example, most studies suggest that
international emissions trading has the potential to reduce significantly the costs of
mitigating climate change. But the EPI study released today assumed no such
international emissions trading -- suggesting that its results may be misleading. Of course
the costs could indeed go up if were not able to implement international trading or other
aspects of flexible, market-based policies.



Talking Points on EPI Climate Change Study
September 17, 1997

Background: The Economic Policy Institute released a study today examining the economic
ramifications of a policy designed to reduced U.S. greenhouse gas emissions to 1990 levels by
the year 2010. The study concludes that such a policy would cause losses of 1.5 to 2.7 million
jobs, reduced consumer spending, and a substantial decline in GDP. The study is likely to be
used by organized labor (particularly the coal sector) to argue against U.S. acceptance of binding
emissions targets and timetables at the climate change negotiations in Kyoto this December.

. First, let’s be clear: the Administration has not yet settled on a particular set of new
policies to reduce greenhouse gas emissions. Instead, the President has been engaging in
a discussion with all interested parties -- he has already met with senior corporate
executives and with environmental groups, and he will hold a White House conference on
climate change on October 6. This process is 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.

. Second, President Clinton’s top priority, since his first days in office, has been
revitalizing the U.S. economy, creating jobs and investing in people and technology to
enhance long-term growth. And we have made tremendous progress. The President is
not going to jeopardize that progress. Any policy he ultimately endorses on climate
change will be informed by his commitment to sustaining a healthy and robust economy.

. Third, by using flexible, market-based policies, we can slow climate change without
harming the American economy. More than [2500] economists, including 8 Nobel
laureates, have signed a statement supporting measures to reduce the threat of climate
change.

. Finally, we have learned that the results of climate change modeling exercises are
extremely sensitive to the assumptions employed. For example, most studies suggest that
international emissions trading has the potential to reduce significantly the costs of
mitigating climate change. But the EPI study released today assumed no such
international emissions trading -- suggesting that its results may be misleading.



Statement by Janet Yellen
September 17, 1997

Today’s report from the Economic Policy Institute (“Accelerating Globalization? The
Economic Effects of Climate Change Policies on U.S. Workers”) examines one possible
approach to addressing climate change. But there are many possible approaches, and the
Administration has not yet settled on a particular set of new policies to reduce greenhouse gas
emissions. Instead, the President has been engaging in a discussion with all interested parties --
he has already met with senior corporate executives and with environmental groups, and he will
hold a White House conference on climate change on October 6. This process is 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.

President Clinton’s top priority, since his first days in office, has been revitalizing the
U.S. economy, creating jobs and investing in people and technology to enhance long-term
growth. And we have made tremendous progress. The President is not going to jeopardize that
progress. Any policy he ultimately endorses on climate change will be informed by his
commitment to sustaining a healthy and robust economy. By using flexible, market-based
policies, we can slow climate change without harming the American economy. More than [2500]
economists, including 8 Nobel laureates, have signed a statement supporting measures to reduce
the threat of climate change.

Finally, I should note that the results of climate change modeling exercises are extremely
sensitive to the assumptions employed. For example, most studies suggest that international
emissions trading has the potential to reduce significantly the costs of mitigating climate change.
But the EPI study released today assumed no such international emissions trading -- suggesting
that its results may be misleading.
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