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FOREWORD

Americans want a clean environment and have
said that they are willing to pay for it, but the cost is
high in terms of jobs and industrial competitive-
ness—right?

Wrong. Contrary to their own expectations, econ-
omists have found little evidence that the costs of en-
vironmental protection have affected the competitive-
ness or profitability of U.S. firms or reduced the
number of jobs in the economy.

In Jobs, Competitiveness, and Environmental Reg-
ulation: What are the Real Issues?, WRI economist
Robert Repetto summarizes the results of recent stud-
ies and examines important new data from thousands
of U.S. industrial operations. He compares environ-
mental performance with profitability and finds that
plants with poor environmental records are generally
not more profitable than cleaner ones in the same in-
dustry, even controlling for their age, size, and tech-
nology. This is true in "dirty" pollution-intensive in-
dustries as well as in clean ones.

Environmental protection is not free. We pay
some $200 billion a year to avoid the ravages of pol-
lution and the destruction of natural resources.

But the real question is not how to resolve the
conflict between our economic goals and our envi-
ronmental goals. Indeed, that conflict is largely imagi-
nary. The real question is how to get more environ-
mental protection for less money. How can we
enhance the incentives and opportunities for techno-
logical and process changes that help the economy
and the environment? The answer is that we must
change the way we pursue our goals. Today's rigid,
one-size-fits-all, command-and-control regulations
block progress more than they spur it. They were de-
signed to compel compliance by reluctant industries,
but now they restrain the introduction of new envi-
ronmental technologies.

Instead of throwing hurdles across the path, a
rational regulatory system would set environmental
goals and then allow regulated industries to meet
them in the most efficient way, and it would offer in-
dustries economic incentives to continually improve

their environmental performance. If the 104th Con-
gress takes this tack, Americans across the political
spectrum will support a large-scale regulatory reform
effort.

In some cases, fees would be the most efficient
way to deter environmental damages. Dr. Repetto
suggests fee-based strategies to curb automotive air
pollution, a growing problem as more and more dri-
vers log more and more miles. Raising parking
charges can discourage solo commuting. Pegging
registration fees to tailpipe emissions can help get the
dirtiest cars off the road. Charging higher tolls during
rush-hour can reduce traffic congestion. As Dr.
Repetto notes, fees are so much more efficient than
current regulation that even some industries favor
them.

Jobs, Competitiveness, and Environmental Regu-
lation extends the policy analyses and recommenda-
tions set forth in such previous WRI studies as Green
Fees-. How a Tax Shift Can Work for the Environment
and the Economy, A New Generation of Environmen-
tal Leadership: Action for the Environment and the
Economy, and Paying the Farm Bill: U.S. Agricultural
Policy and the Transition to Sustainable Agriculture.
By detailing ways that the United States can improve
environmental quality at less cost to consumers, busi-
nesses, and taxpayers, WRI's economists point the
way toward an economically and environmentally
sustainable future.

We would like to thank The Joyce Foundation
and the American Conservation Association for their
financial support of this study. To both, we are
deeply grateful.

Jonathan Lash
President
World Resources Institute



I. WHAT ARE THE ISSUES?

A. DISLOCATION OF TRADE AND
INVESTMENT

The U.S. economy has improved in the last sev-
eral years: employment is up, and productivity has
accelerated; the federal deficit is lower, and eco-
nomic growth has been relatively strong. Nonethe-
less, progress in environmental protection is at a
standstill. Almost all reauthorizations and new enact-
ments of environmental legislation stalled in the re-
cently ended 103rd session of Congress. The new
majority in the 104th Congress proposes measures
that would severely curtail environmental protection
at the federal level. Many businessmen, labor union-
ists, politicians, and ordinary citizens fear that Amer-
ica can't afford the costs of stronger environmental
protection, that regulatory burdens are undermining
our competitive position internationally, destroying
jobs at home, and dragging down productivity and
growth.

The United States does spend more on environ-
mental protection, absolutely and as a percentage of
gross domestic product, than any other country.1 In
1990, the percentage had already reached 2.1 and the
trend is still upward. A complex web of environmen-
tal laws and regulations—thousands of pages of
dense, obscure, and sometimes vague language—has
grown up piecemeal over the past twenty-five years.
Various state and federal courts and agencies inter-
pret and enforce these requirements, sometimes in-
consistently. Regulations limit industry's choice of
technologies, product design and mix, plant location,
and other important production decisions. Firms must
allocate investment and operating funds to reduce
environmental impacts, with scant hope of recovering
all these expenditures through materials or energy
savings or higher product prices. In addition to direct
compliance costs, industries face delays and uncer-
tainties in dealing with regulatory requirements.2

It is argued that environmental regulations im-
pose costs and restrictions on industries in the United
States that rivals in other countries do not face, and

thus put American firms at a competitive disadvan-
tage.3 Especially in pollution-intensive sectors that
have been heavily impacted by regulatory require-
ments, such as chemicals and petrochemicals, pulp
and paper, metals and metal products, and trans-
portation equipment, this competitive disadvantage
has allegedly contributed to a loss of America's mar-
ket share in world trade. Moreover, it is claimed, in
order to escape the burdens of environmental regula-
tion, U.S. and other multinational companies have lo-
cated new plants in other countries where environ-
mental costs are lower and regulations less stringent.

These concerns have spilled over into the policy
arena. They have led to legislative proposals that
would impose countervailing duties on imports from
countries with weak environmental standards, in
order to offset the putative cost disadvantages U.S.
firms face.4 Related proposals call for using anti-
dumping provisions of U.S trade law against foreign
producers who fail to incorporate environmental
costs fully into their export prices.5 Concerns about
Mexico's relatively lax environmental regulations fig-
ured prominently in the NAFTA debate and resulted
in elaborate safeguard mechanisms to ensure that dif-
ferences in environmental standards would not dis-
tort trade flows.6 The same worries have spawned a
vigorous debate over whether GATT rules should be
amended or reinterpreted to allow the United States
to apply trade penalties based on the environmental
effects of production processes and methods used in
other countries—an idea that excites grave fears in
other parts of the world of disguised protectionism or
large-country pressures to adopt excessively strict en-
vironmental standards, or both.7

Concerns over competitive disadvantage manifest
themselves also in strong pressures, especially among
OECD countries, to harmonize their environmental
standards—not only those that apply to the character-
istics of traded commodities but also those that gov-
ern the methods used to produce such goods. Pres-
sures for harmonization of environmental standards
raise a host of issues: harmonization toward what



level? How can pressures to adopt the weakest stan-
dards be avoided? Must state and local governments
relinquish their standard-setting prerogatives? How
are various national interests to be represented in in-
ternational standard-setting processes? These issues
arise primarily because harmonization is thought nec-
essary to "level the playing field" and avoid competi-
tive disadvantage.

Is all this necessary? Must we pay a heavy price
in international trade and investment for environmen-
tal protection, or can we have our cake and eat it
too? The counter-argument, articulated first by busi-
ness school professor Michael Porter, asserts that
stringent environmental regulations may lead firms to
develop new, less-polluting and more efficient prod-
ucts and manufacturing processes. Such innovations
give firms that have responded creatively to regula-
tion a competitive advantage over sluggardly rivals as
environmental standards tighten worldwide.

"Ultimately, nations succeed in particular in-
dustries because their home environment is
the most forward-looking, dynamic, and
challenging... Strict government regulations
can promote competitive advantage by stim-
ulating and upgrading domestic demand.
Stringent standards for product performance,
product safety, and environmental impact
pressure companies to improve quality, up-
grade technology, and provide features that
respond to consumer and social demands.
Easing standards, however tempting, is
counterproductive."8

A somewhat different counterargument hinges on
the rapid growth in markets for goods and services
that "solve" environmental problems. According to
recent surveys, these "green" industries, which sell
pollution monitoring and abatement equipment, engi-
neering and construction services, and a variety of
products with environmentally superior characteris-
tics, have already reached almost 200 billion dollars
in sales annually in the industrialized countries alone,
and are expected to expand even more rapidly in the

newly industrialized countries where environmental
conditions demand increased attention.9 Countries
with more stringent environmental standards in their
home markets will allegedly develop a competitive ad-
vantage in these "green" industries, offsetting whatever
disadvantage those standards impose on the "dirty" in-
dustries. Both counterarguments suggest that our rela-
tively strict environmental standards are likely to con-
fer benefits on American industry in the long-run.

B. JOB LOSS

A parallel debate revolves around the effect of
environmental regulations on the employment rate.
Business spokesmen frequently argue that stricter en-
vironmental standards will force them to close down
factories or move them overseas. Restrictions on nat-
ural resource use, such as limits on timber harvesting
on public lands, are attacked because they reduce
employment along with production. Labor unionists
also fear job losses if environmental regulations raise
production costs or restrict supply. Many economists
subscribe to a more sophisticated version of this ar-
gument, pointing out that diverting capital to invest
in pollution-control equipment instead of capacity
expansion or productivity improvement also limits
the growth of output and employment over time.10

The usual riposte is that environmental protec-
tion actually creates more jobs than are lost: limits
put on the extraction of natural resources may
threaten jobs in extractive industries, but will save or
create jobs in recreation industries and in footloose
high-tech industries attracted to a high-quality envi-
ronment. Environmental regulations that require pol-
lution abatement or raise energy prices create jobs in
industries supplying pollution-control or energy-con-
servation equipment and services. Since these indus-
tries are more labor-intensive than the heavily pollut-
ing industries (e.g., energy supply, basic metals, and
chemicals) it is argued that greater expenditures on
environmental protection will create jobs on balance,
even if it's at the expense of employment in the pol-
luting sectors.

B



II. ARE THESE ISSUES WORTH WORRYING ABOUT?

A. THE "COMPETITIVENESS" ISSUE
IN PRINCIPLE

The proposition that differential environmental
standards lead to loss of competitiveness and em-
ployment is so obvious to many businessmen, labor
leaders, and politicians that it is regarded as ax-
iomatic. Its validity needs no demonstration: if U.S
firms are forced to incur costs that their international
rivals are not and these costs are not matched by
market benefits, then profitability or market share
will suffer, so output and employment will be
reduced.

Despite its plausibility, the proposition is flawed
both in principle and in fact. In principle, competi-
tiveness—manifested as an increase in net exports in
a single industry or in all industries together—is not a
valid economic objective. The quest for competitive-
ness rests on topsy-turvy mercantilist principles that
equate exports with economic advantage and imports
with economic harm. From this standpoint, if the
United States became increasingly "competitive" in all
sectors, we'd export a great deal and import little.
But, there is no reason to export except to trade for
things we want and cannot make as well or as
cheaply at home. Exporting just to amass foreign cur-
rencies or other financial assets without eventually
importing in return makes no sense. From an eco-
nomic and an environmental perspective, the less
production needed to support any standard of con-
sumption, the better. If countries can acquire what
they want at lower real cost through international
trade, they're better off.

Preoccupation with "competitiveness" reflects the
almost total dominance of producer interests over
consumer interests in trade policy, which is therefore
inveterately mercantilist. In the Uruguay Round and
in previous trade negotiations under the General
Agreement on Tariffs and Trade (GATT) or in other
settings, when a country lowers its barriers to im-
ports, it is viewed as a "concession" to foreign coun-
tries, although the main beneficiaries are consumers

in the country that cuts its tariffs. If the United States
is a net importer of a particular good, then the value
of its consumption exceeds that of its domestic pro-
duction, and the benefits of a lower price to con-
sumers are typically much greater than the harm
done to domestic producers.11 Thus, the U.S. econ-
omy also gains overall. Yet, mercantilist trade policy
holds that a country that lowers its import barriers in
its own interests deserves to be "compensated" by its
foreign trading partners by similar cuts in their import
barriers.

The idea that extremely poor people
can better afford to pay inflated prices
for inferior quality merchandise would
be laughable if not so tragic. By interna-
tional agreement, the developing coun-
tries were given discretion to shoot
themselves in the foot.

This way of looking at trade policy reflects pro-
ducer interests completely. Still, since successive ne-
gotiating rounds have lowered trade barriers substan-
tially, this perspective might be dismissed as a quaint
but innocuous convention in the specialized jargon
of multilateral trade policy—were it not for the enor-
mous damage the underlying assumptions have
done, especially in the developing world. For the
GATT granted the developing countries—because
they are poor—special dispensation to establish and
maintain higher levels of protection for their produc-
ers than their richer trading partners do. What a
diplomatic triumph that was! The idea that extremely
poor people can better afford to pay inflated prices
for inferior quality merchandise would be laughable
if not so tragic. By international agreement, the



developing countries were given discretion to shoot
themselves in the foot. Of course, most developing
country governments jumped at the invitation to pro-
tect their domestic producers, and so created monop-
olistic, inefficient, and technologically backward in-
dustries. At the same time, they reduced their
peoples' living standards. Only in recent years—and
mostly through unilateral action rather than through
multilateral negotiation—are developing countries
lowering the barriers to international commerce that
have lowered their real incomes and retarded their
growth.

The dominance of producer interests in trade
policy perhaps explains why such international trade
organizations as the GATT have had so much more
trouble incorporating environmental objectives into
their operations than other inter-governmental orga-
nizations have. It has been the custom and privilege
of producers everywhere, but especially in the devel-
oping and formerly socialist economies, to external-
ize some of their production costs by dumping virtu-
ally all their wastes—however toxic—outside the
factory gate into the most convenient water body, air
stream, or vacant lot. Few developing or transitional
economies devote even one third of one percent of
total income to environmental control. The resulting
pollution exacts a heavy toll on people's health and
welfare, as well as on surrounding enterprises depen-
dent on increasingly degraded natural systems.12

These real economic damages, which total 1 or 2
percent of GDP in the industrialized countries, can
reach 4 percent of GDP or more in the newly indus-
trializing and resource-dependent economies.13 Over-
whelmingly, these environmental damages are borne
by domestic residents and firms in the form of ill
health, reduced productivity and higher costs. Apart
from the greenhouse gases and ozone-depleting
CFCs, few pollutants cross international boundaries.

Yet, so dominant are producer interests in trade
policy that developing countries complain that their
economies would become less competitive if they en-
acted and enforced measures to reduce the injuries
suffered by their own populations and natural systems.
Simultaneously, producer interests in the developed
countries complain of unfair competition from imports
produced under weaker environmental standards in
newly industrializing nations. In fact, by allowing their

firms to externalize significant production costs by
dumping their wastes indiscriminately, developing
country governments are subsidizing consumers in
rich countries at the expense of their own populations
and national economies. Since firms don't have to
incur the costs of pollution control, those costs are not
reflected in the prices of exported commodities.
Therefore, consumers in the importing countries don't
have to pay any share of the environmental control
costs. Nonetheless, rich country governments, reflect-
ing producer interests, complain of damage from un-
fair competition, and developing countiy governments
complain of "Northern over-consumption" but resist
the measures that would make those consumers pay
their way. If exporting countries sell their wares below
cost by failing to internalize environmental damages
into producers' costs and prices, then the importing
country is the gainer and the exporting country is the
loser.14 But one would never guess that by listening to
the trade policy debate.

If exporting countries sell their wares
below cost by failing to internalize envi-
ronmental damages into producers'
costs and prices, then the importing
country is the gainer and the exporting
country is the loser. But one would
never guess that by listening to the trade
policy debate.

In any case, the effects of environmental regula-
tions on trade shouldn't be judged at the level of the
individual firm or even the individual industry. Busi-
nessmen care about the fortunes of their own firms,
but public policy must be constructed on a broader
frame. If one firm lacks the technological or manage-
rial capability to meet an environmental standard effi-
ciently, then another firm in the same industry may
gain market share at its expense. Governments
should not (but often do) tailor policy to the least
capable of firms within an industry.



Moreover, many of the pollution control costs as
well as the costs of environmental damage originat-
ing in a single industry are diffused throughout the
economy over time. Even though in the short run the
polluting firm may pay the costs of abatement, most
of those costs are eventually passed along to cus-
tomers. If the polluting firm produces capital goods
or intermediates, these customers are other firms.15

Analogously, most environmental damages from un-
controlled pollution are borne not by the offending
firm but by other households and enterprises. Health
damages lower productivity and raise health care
costs throughout the economy. Chemical and oil
spills drive up insurance rates for all firms, not just
the careless ones. Air and water pollution from basic
industries raise costs or reduce profits in such unre-
lated industries as agriculture, forestry, fishing,
tourism and outdoor recreation. Consequently, the ef-
fects of environmental regulation must be evaluated
at the level of the economy as a whole.

Unfortunately, the models and methodologies
now used to do that are fatally flawed. Empirical
macroeconomic models used by leading academic
economists and economic consulting firms to esti-
mate the economic effects of environmental regula-
tions completely omit the damages that pollution and
other environmental impacts impose on consumers
and even on producers. They only include the costs
of pollution abatement. Naturally, they conclude that
environmental regulations impose an overall cost on
the economy. President Truman, tired of economic
advisors who always said "On the one hand, this...
and on the other hand, that...." once beseeched his
staff to find him a one-armed economist. Wishes are
dangerous—there's always the chance they'll be
granted. Now most macroeconomists look only at the
costs of reducing environmental damages and ignore
the costs of not reducing those damages.16

Several economists have also estimated the ef-
fects of environmental regulation on productivity
growth at the industry level. In principle, such stud-
ies are more valid than those that focus merely on
trade dislocations. Yet, estimates of productivity im-
pacts also measure only the effects of regulation on
industry costs, but don't account for the reductions in
pollution damages attributable to those regulations.17

For example, if an electric utility switches to low-sul-

phur coal in response to the Clean Air Act, its esti-
mated productivity declines because low-sulphur coal
costs more per BTU and generates no more electric-
ity. Nowhere do the productivity estimates reflect the
reduced damages from respiratory disease or from
acid deposition on forests and materials. Productivity
measurements that include both the costs and bene-
fits of environmental regulations lead to dramatically
different conclusions. Environmental regulations may
well raise the rate of productivity growth, if their
benefits exceed their costs.18

B. THE "COMPETITIVENESS"
ISSUE IN FACT

Any significant change in a country's export costs
would lead over time to an adjustment in the ex-
change rate or in real wage levels to maintain the
balance of international payments, so efforts to look
at the effects of environmental regulations have had
to try, in principle, to hold these variables constant.
In practice, economists have investigated the compet-
itiveness issue by looking at

a) whether highly regulated industries suffer ad-
verse trends in net exports relative to lightly
regulated industries;

b) whether production of highly regulated indus-
tries moves abroad to less regulated countries;

c) whether U.S. firms in highly regulated indus-
tries invest overseas in less regulated coun-
tries;

d) whether such basic indicators as productivity
are adversely affected in highly regulated
industries.19

Economists who have reviewed the research on
this subject, which includes a number of careful and
ingenious studies, find scant evidence that environ-
mental regulation has had adverse effects by any of
these measures. The reason why most efforts to find
adverse effects have come up empty is evident from
the historical data. Consider exports from industries
heavily impacted by environmental regulations in the
industrialized countries, relative to other exports from
those countries. The industries that spend most to
comply with environmental regulations are pulp and
paper, petroleum products, organic and inorganic
chemicals, coalmining, fertilizer, cement, ferrous and



non-ferrous metals, metal manufactures, and wood
manufactures such as veneers and plywood.20 A re-
cent World Bank report reviewed trends in world
trade in these products from 1970 to 1990, a period
in which most industrial countries put their environ-
mental regulations into effect. The report found that
"Contrary to common perceptions, higher environ-
mental standards in developed countries have not
tended to lower their international competitiveness.
There has been little systematic relationship between
higher environmental standards and competitiveness
in environmentally sensitive goods (those that in-
curred the highest pollution abatement and control
costs...)."21

In fact, as the data in Table 1 show, the countries
with tight environmental standards have had more
export success in these environmentally sensitive in-
dustries than in manufacturing industries as a whole
or in their entire range of industrial and agricultural
export products. Between 1970 and 1990, the indus-
trial countries' overall share in world exports de-
clined from 74.3 to 72.7 percent, mainly because the
rest of the world experienced faster economic growth
and now contributes a larger share of world output
than before. The industrial countries' share of world

Contrary to widespread perceptions,
the industries heavily affected by envi-
ronmental regulations did relatively
well in international trade.

exports of manufactured goods declined even more
(from 91-3 to 81.3 percent), largely because the com-
position of expenditures and output in the rich coun-
tries shifted toward services while that of the coun-
tries in the early stages of industrialization shifted
away from agriculture toward manufactures. How-
ever, within the category of manufactured exports,
the share of the advanced countries in exports in in-
dustries that experience the highest pollution control
costs has actually declined by very little (just from
81.3 to 81.1 percent). The sectors in which the indus-
trial countries markedly lost their comparative advan-
tage were not those heavily affected by environmen-
tal regulations but rather those in which labor costs
are a large fraction of total costs, such as textiles,

Table 1. Share in Total World Exports of Manufactures and of Environmentally Sensitive Goods,
Selected Industrial Countries, 1970-90.

Regions/Countries

Industrial Countries, of which,
Austria
Finland
Norway
Sweden
Germany
Japan
United States

Total
1970

74.3
1.0

0.8

0.8

2.3

11.7
6.6

14.5

Exports
1990

72.7
1.3
0.8

1.0

1.8

12.2
8.8

11.4

All Manufactures
1970 1990

91.3
1.3

0.9
0.8

2.9

17.2
10.2
16.9

81.3
1.6

0.9
0.5
2.0

15.2
11.8
12.3

Environmentally
Sensitive
1970

81.3
1.3
2.1

1.9

4.0
12.1
8.0

11.6

Industries
1990

81.1
2.0

2.4

1.7

3.4
13.8
8.0

10.1

Source: Piritta Sorsa, 1994, Table 2 and Annex Table 2.



apparel, footwear, and other light manufactures. Con-
trary to widespread perceptions, the industries heav-
ily affected by environmental regulations did rela-
tively well in international trade.

Among the industrial countries, the United States
was no exception. As evident in Table 1, our share in
world exports has declined along with our falling
share in world output, and our share in manufactured
exports has declined considerably faster. But, within
the manufacturing sector, the decline in our share in
exports of environmentally sensitive products has
been much less than the average. In other words, the
industries most affected by regulations have per-
formed relatively well in international trade over a
period in which regulatory compliance costs have
been rising. Of course, these trends don't imply
causality. They merely suggest that other, more pow-
erful forces have been at work reshaping the world
economy. They also show why statistical studies have
not been able to show any consistent link between
environmental regulation and trade performance.

The diversity in the experiences of industrialized
countries reinforces the point. Germany, for example,
which in many respects has tighter environmental
standards than the United States does, actually in-
creased its export share in environmentally sensitive
goods while losing market share in manufactures as a

whole. Japan, whose industries are typically less pol-
luting than their U.S. counterparts, held its own in
the sectors most affected by regulation. When the
performance of individual industries within the envi-
ronmentally sensitive group is examined, the diver-
sity of experience increases further: the U.S., for
example, seemed to strengthen its comparative ad-
vantage in 17 of 38 individual environmentally sensi-
tive industries, and lose ground in the rest.22 Clearly,
important factors other than regulation are at work.

A broad look at the U.S. trade balance with other
countries and regions also casts doubt on the trade
impacts of differences in pollution control costs. Over
the early 1990s, the U.S. had an overall trade deficit,
which reflected our macroeconomic imbalance. The
rest of the world was lending us money to finance the
excess of our total consumption over our aggregate
production, which meant that the United States had to
have an import surplus. However, our trade deficit
with Japan was relatively large, although Japan's envi-
ronmental standards are stricter than our own in most
respects.23 The United States maintained a trade sur-
plus with Mexico, even though Mexico's environmen-
tal standards were significantly weaker than ours. In
general, as Table 2 illustrates, the pattern of U.S. trade
deficits had no relation to the environmental stan-
dards of our trading partners relative to our own.

Table 2. United States' Exports and Imports. Aggregate Figures for 1990-92.

Canada

Japan

Germany

Other Industrialized Countries
Africa, total

Asia, excl. Japan
Mexico

Other Western Hemisphere, total
E. Europe & F.S.U.

Exports
1990-92

258,261

144,496
61,252

224,375

18,589
202,458

102,249
90,921

10,845

Imports
1990-92

288,808

287,561

85,591
259,455

46,064

338,923
98,549

106,247
3,295

Exports * Imports

0.8942
0.5025
0.7156
0.8648
0.4035
0.5974
1.0375
0.8558
3.2914

Source: Directory of Trade Statistics Yearbook, IMF, 1993.



Looking at investment flows to less developed
countries doesn't change the picture. The data on di-
rect foreign investment provide no support for the
contention that multinational companies are relocat-
ing environmentally sensitive industries in countries
with weak regulations. It is true that direct foreign in-
vestment in developing countries has increased
sharply since the mid-1980s after collapsing during
the debt crisis in the first half of the 1980s. For exam-
ple, by 1992, the developing and transitional
economies received nearly half—45 percent—of U.S.
direct investment abroad (USDIA). But a much
smaller proportion of that direct investment went into
the environmentally sensitive industries (petroleum
and gas, chemicals and related products, and primary
or fabricated metals) than was the case for U.S. direct
investment abroad in the already developed countries
with relatively tight environmental standards. Table 3
shows that 24 percent of USDIA into the advanced
countries went into pollution-intensive sectors, but
only 5 percent of USDIA into the less developed
economies went into those sectors. Of the total direct
foreign investment in pollution-intensive industries,
84 percent went to other developed countries, com-
pared to 49 percent of overseas investment in other
industries. To the extent that the advanced countries
seem to be exporting their "dirty" industries, they
seem predominantly to be sending them to each
other, not to the less developed economies.

To the extent that the advanced coun-
tries seem to be exporting their "dirty"
industries, they seem predominantly to
be sending them to each other, not to the
less developed economies.

This phenomenon is corroborated by trends in
developing countries that are major recipients of
direct foreign investment and keep statistics by sector
of destination. In Nigeria, Hong Kong, Korea, Malay-
sia, Philippines, Singapore, Taiwan, Thailand, Ar-
gentina, Brazil, Colombia, and Venezuela together,
and in each one individually except Venezuela, the
stock of inward foreign direct investment in the pol-
lution-intensive industries represents a smaller share
of total foreign direct investment now than in the
1960s or early 1970s, despite the fact that environ-
mental regulations have tightened in the countries
making the foreign investments.24 This implies that
since 1970 foreign direct investment has increased
much faster in other sectors than in the pollution-in-
tensive industries. The multinational companies that
have really been raising their stakes rapidly in the

Table 3. U.S. Direct Foreign

Receiving Region

Developed Countries
Developing Countries
Total
Developed Countries + Total

Investment,

Petroleum
&Gas

(1)

171

-327
-156
n.a.

by Region,

Sector

Chemicals
(2)

4,070
1,007
5,077
0.80

1992 ($ million).

Metals
(3)

503
247
750

0.67

Subtotal
(4)

4,744
927

5,671
0.84

All other
Sectors

(5)

15,359
16,092
31,451
0.49

Total
(6)

20,103
17,019
37,122
0.54

(4) + (6)

0.236
0.058
0.15

Source: "U.S. Direct Investment Abroad," U.S. Department of Commerce, Survey of Current Business, July 1993;
Table 12.4, p. 104.



developing world include consumer products compa-
nies such as Coca-Cola, service companies such as
Citicorp, and makers of apparel, appliances and other
labor-intensive products or components.

To be sure, the share of the developing countries
in world production and trade in the pollution-inten-
sive sectors has grown, but this is not necessarily be-
cause of differences in environmental standards.25

Demand for these products has grown faster in the
rapidly industrializing countries of Asia and Latin
America. Production has followed the growth of de-
mand. The relocation of production in these basic in-
dustries to the newly industrializing countries can
also be attributed to the well-known "product cycle"
described decades ago by Raymond Vernon and
others.26 As industries mature with respect to product
and process designs, their outputs become more like
"commodities" subject primarily to price competition,
which induces migration to low-cost producing coun-
tries. Cost advantages may stem from lower wages or
materials costs. Advanced countries maintain compar-
ative advantage in technologically sophisticated in-
dustries and in new products designed for high-in-
come consumers. The product cycle can readily
explain the modest gains the developing countries
have made in basic chemicals, metals, pulp and
paper, and other polluting industries.

In the face of these basic trends in international
trade and investment, there's little wonder that econo-
metric investigations find scant evidence that differ-
ences in environmental regulations affect patterns of
trade, foreign investment or industrial location. Judith
Dean, a professor at the School of Advanced Interna-
tional Studies at Johns Hopkins University, surveyed
an extensive economics research literature dating
mostly from the 1970s and 1980s. Her conclusion:

"More stringent regulations in one country
are thought to result in a loss of competitive-
ness, and perhaps in industrial flight and the
development of pollution havens. The many
empirical studies that have attempted to test
these hypotheses have shown no evidence to
support them."27

Other experts have gone over the same ground. A re-
cent OECD volume summarizing a symposium on
trade and environment concluded:

"Empirical studies show that the costs of pol-
lution control are a small part of total costs
in most sectors and that nearly all the OECD
countries have introduced similar environ-
mental measures at roughly the same time.
Environmental measures have not been the
source of significant cost differentials among
the major competitors and have had minimal
effects on overall trade between OECD and
non-OECD countries."28

A still more recent literature review by economists
from Harvard University, the National Bureau of Eco-
nomic Research, and Resources for the Future drew
virtually the same conclusion:

"We assess the evidence and find that there
is little to document the view that environ-
mental regulations have had a measurably
adverse effect on competitiveness. Although
the long-run social costs of environmental
regulation may be significant, including ad-
verse effects on productivity, studies attempt-
ing to measure the effect of environmental
regulation on net exports, overall trade
flows, and plant location decisions have pro-
duced estimates that are small, statistically in-
significant, or not robust.. ."29

These economists also find little evidence to sup-
port Michael Porter's counter-hypothesis that
stricter regulations actually improve international
competitiveness.

A well-known environmental lawyer in a recent
law review article has provided a somewhat more
pessimistic reading of essentially the same body of
evidence, but his conclusions were based mainly on
the presumption of unmeasured costs of environmen-
tal regulation in addition to pollution control costs,
such as legal expenses, regulatory delays and uncer-
tainties. Such costs undoubtedly exist in the United
States, largely as the result of our litigious, adversar-
ial, command-and-control approach to regulation, but
the author takes little account of the very significant
overall regulatory delays and uncertainties facing pri-
vate investors in less developed countries.30

Studies have also investigated whether differ-
ences in the stringency of environmental regulations



from state to state within the United States have had
a measurable effect on the location of new industrial
plants. The answer is generally no. Other factors
dominate.31 This is a more sensitive test of the impact
of environmental factors on investment decisions.
States do differ in the stringency of their emissions
standards and in the resources they put into enforce-
ment of environmental regulations. Other locational
costs probably vary less among regions within the
country than between the United States and foreign
countries. So, if environmental factors don't affect lo-
cational decisions within the United States, they are
unlikely to affect investment decisions internationally.

In summary, the many economists who have in-
vestigated the impact of environmental standards on
trade and investment and those who have reviewed
the research literature have consistently found that
regulatory differences among jurisdictions have no
significant impact on the direction or magnitude of
trade and investment flows, even in industries whose
compliance costs are relatively high. These findings
are perfectly consistent with the basic facts presented
above on trends in North-South trade and investment
over the past twenty years, which give no indication
that countries with more stringent standards have suf-
fered a loss of international competitiveness.



III. HOW ENVIRONMENTAL PERFORMANCE AFFECTS
COMMERCIAL SUCCESS

If "competitiveness"—the ability to sell in compe-
tition with foreign producers—is not a good indicator
of commercial success, then what is? In a competitive
economy, profitability is a much better measure. It
encompasses success in the domestic as well as in
the international market and reflects costs of produc-
tion along with sales volume. Profitability, literally
"the bottom line" in a market economy, captures all
the factors influencing the success of the enterprise,
while export sales measure only one aspect of suc-
cess. For this reason, the "competitiveness" issue is
better posed in a different form:

Do establishments with superior environ-
mental performance tend to be more or less
profitable than establishments with inferior
environmental performance within the same
industry?

This question focuses on actual environmental
performance rather than on regulatory "stringency,"
which can't be defined or measured. Comparing legal
requirements won't do: strict regulatory standards
aren't stringent if they're not enforced. Moreover, U.S.
federal environmental regulations now fill 16 vol-
umes, so finding a single summary measure of regu-
latory stringency is virtually impossible. Comparing
the stringency of regulations in different countries is
even more difficult, since regulations are multi-
dimensional and countries' administrative approaches
vary widely. One country may be tougher on certain
forms of pollution and laxer on others. Furthermore,
within any industry some firms will be operating well
within their permitted emissions while others may be
out of compliance. Using a firm's expenditures on
pollution control as a surrogate indicator confuses
the issue, because inefficient firms will probably
spend more to comply with the same regulations
than efficient ones will. What matters is their actual
environmental performance. The right question is
whether firms whose environmental performance is
better than their competitors within the industry are
more or less successful in the marketplace.

The right question is whether firms
whose environmental performance is
better than their competitors within the
industry are more or less successful in
the marketplace.

Environmental performance is measured by emis-
sions per unit of shipments. If industrial processes
are viewed in thermodynamic terms as the transfor-
mation of materials and energy from crude into us-
able forms, then the ratio of waste products to useful,
salable outputs is one measure of the efficiency of
the process. Since all materials that enter an industrial
process must come out again in some form as physi-
cal outputs, because matter is neither created nor de-
stroyed, emissions per unit of shipments reflects the
ratio of useful "good" outputs to useless "bad" out-
puts. Viewed in this way, it makes more sense to hy-
pothesize that industrial processes that transform a
larger fraction of the energy and materials they use
into salable forms might be more profitable.32

The standard hypothesis, of course, is that better
environmental performance comes at a cost, so firms
that divert resources to reduce their emissions be-
yond the point at which waste recovery just pays for
itself must sacrifice some profits. Under this hypo-
thesis, environmental performance and profitability
should be inversely related. The competing "Porter
Hypothesis" holds that once firms are motivated to
seek out solutions to environmental problems—by
regulations or other pressures—they typically find
previously overlooked cost-saving opportunities to
improve processes, reduce wastes, or redesign
products.

Economists view with enormous skepticism the
hypothesis that firms typically overlook opportunities



to reduce costs or improve product quality.33 One of
the most important insights in economics is that mar-
ket competition continually pressures firms to maxi-
mize profits by reducing their operating costs and im-
proving their products. This explains why firms in a
market economy are more efficient in providing
goods and services than organizations not subject to
market competition—the U.S. Congress, for example.
However, in their formal analyses, economists take
this insight a step further and stipulate that most
firms throughout the economy have already opti-
mized their operations, an assumption that absolutely
dumfounds anybody who has actually worked inside
a corporation for more than a week. This extraordi-
nary assumption is analytically convenient: econo-
mists can say much more about some observed be-
havior if it reflects the maximum attainable value of
some objective—such as profitability—than if it is just
part of a general muddling along. However, if it were
true that companies typically operate at maximum ef-
ficiency, it would be hard to understand exactly what
the hordes of management consultants swarming
around them are being paid to do. To take a specific
example, it would be hard to understand how the
Ford Motor Company, after watching their Japanese
rivals at work, could achieve radical cost savings in
producing new models—after almost a century in the
business—by starting to have their designers talk
with their manufacturing engineers and marketing ex-
perts while the designs are being worked out.34

Alternative models of organizational and manage-
rial behavior featuring bounded rationality and adap-
tive decision-making, "satisficing" behavior, principal-
agent problems and other incentive failures within
the organization can help explain why firms don't
operate as efficiently as possible. Economists have
helped develop these models.35 Such models have
been applied to environmental issues to explain why
firms that agreed to cooperate with EPA's voluntary
"Green Lights" program by investing in cost-effective
energy-saving investments have been able to find
many projects that earn relatively high rates of return,
projects that presumably were available before the
companies joined the program.36 But, in most analyti-
cal work, economists treat these inefficiencies as spe-
cial cases. In this investigation, the Porter hypothesis
is reflected in the possibility that firms with superior

environmental performance also achieve superior
profitability within their industries.

The empirical tests of these competing hypothe-
ses make use of a relatively new database generated
by the U.S. Census Bureau's Center for Economic
Studies, the Longitudinal Research Database (LRD).37

Taking advantage of new possibilities in data pro-
cessing and retrieval, this database merges records on
individual industrial establishments from six censuses
of manufactures and twelve or more annual surveys
of manufactures. Each census covers more than
200,000 large manufacturing establishments, and con-
tains detailed information on each establishment's lo-
cation and ownership, its inputs of materials, energy,
labor, and capital and its outputs of products and ser-
vices. The Annual Survey of Manufactures is a much
smaller stratified sample designed to include most
large establishments in surveys taken periodically in
non-census years. It contains most of the same infor-
mation collected in the censuses plus detailed infor-
mation on assets, investments, depreciation, and
other costs.

Parts of this large core database have been
merged, establishment by establishment, with infor-
mation from other sources, including databases on
emissions and pollution control expenditures by
manufacturing firms. For the 1987 census year, LRD
has been combined with EPA's Toxic Release Inven-
tory, which provides information on the releases and
discharges of over 300 toxic substances,38 the Na-
tional Emissions Data Systems, which gives informa-
tion on the discharge of non-toxic effluents into sur-
face waters, and the Aerometric Information Retrieval
System, which documents the atmospheric release of
pollutants regulated under the Clean Air Act. LRD
data have also been merged with information from
the Commerce Department's Pollution Abatement
and Control Expenditure surveys.3^ The result is a
database encompassing thousands of manufacturing
establishments (the exact number depending on
which environmental data are being matched to the
LRD data) and containing detailed information on
emissions, production costs, sales, and revenues.
Using this database, it was possible to investigate
whether firms with superior environmental perfor-
mance were more or less profitable than their
competitors.



In measuring environmental performance, the
toxic release data have been kept distinct from infor-
mation on conventional pollutant releases into air
and surface waters. Separate emissions-to-shipments
ratios have been calculated for all three, in order to
avoid reducing drastically the size of the sample of
establishments that could be used in the analysis.
Relatively few establishments could be matched from
all four datasets. Also, looking at airborne, water-
borne, and toxic emissions separately reduced the al-
ready difficult problems of aggregating emissions of
various substances. The Toxic Release Inventory was
aggregated into total pounds released into all media,
including transfers to treatment works, ignoring the
widely differing toxicities and characteristics of vari-
ous substances. Water pollutants included BOD (bio-
logical oxygen demand) in kilograms per day, and
TSS (total suspended solids) in kilograms per day.
Separate ratios of effluents to shipments were com-
puted for each measure, but the results reported later
are based on a combined ratio that added BOD and
TSS together, then divided the sum by the establish-
ment's total shipments. Air pollution was measured
by the ratio of particulate emissions to total ship-
ments. Although the same firms are not represented
in all comparisons, these measures give a fairly com-
prehensive picture of the environmental performance
of manufacturing establishments.

Specialized (5-digit Standard Industrial Classifica-
tion code) industrial sectors that produce a relatively
narrow range of homogeneous products were se-
lected for study. The SIC classifies industries even
more narrowly (7-digit or 9-digit codes) but further
disaggregation would have limited the sample sizes
drastically. Even at the 5-digit level of classification,
had industrial sectors that include firms producing a
wide range of products ("miscellaneous inorganic
chemicals," for example) been selected, comparisons
of establishments making very different products with
quite different materials and technologies would have
been inevitable. Comparing the emissions per unit of
shipment among such establishments would have
been no more meaningful than comparing apples
and oranges. Confining the investigation to special-
ized sectors with relatively homogeneous product
lines reduced one possible source of spurious varia-
tion in the findings. Sectors with homogeneous prod-

uct lines were chosen on the basis of several addi-
tional criteria: first, to represent a wide range of man-
ufacturing industries; second, to include sectors that
have significant environmental impacts and incur rel-
atively large environmental control costs; and third,
to include sectors with sufficient numbers of estab-
lishments in the matched database to allow meaning-
ful comparisons across plants.

Environmental performance varies remarkably
even among establishments in narrowly defined in-
dustrial lines, such as makers of printed circuitboards
or ready-mix concrete. A common measure of vari-
ability is the coefficient of variation, which is the ratio
of the standard deviation of a variable to its mean.
Across all the industries examined in this study, the
median value of this measure was 1.7: the standard
deviation of environmental performance among es-
tablishments in the same industry was typically sev-
enty percent larger than the average of the individual
establishment's emissions-to-output ratios.

Two measures of profitability were constructed
from the LRD data. The first is the gross operating
margin, defined as the difference between the total
value of shipments and total operating costs (includ-
ing labor, materials, energy, rental, and contract
costs), expressed as a fraction of the total value of
shipments. The second is the net return as a fraction
of the end-of-year book value of fixed capital. The
net return is simply the difference between the total
value of shipments and total operating costs, minus
annual depreciation. Neither of the two is a perfect
measure of profitability. Gross operating margin,
which excludes capital costs, would be higher in
capital-intensive firms than in less capital-intensive
firms, even if the two were equally profitable. The
net return on book value reflects a user charge on
owned capital, but such factors as taxes and inflation
would make this measure diverge from a true return
on invested capital. However, comparing these mea-
sures only across establishments within narrowly de-
fined industrial segments minimizes these distortions.
Establishments within a single narrowly-defined in-
dustry are likely to be similar in capital-intensity and
to face similar inflationary trends and tax regimes.
Table 4 summarizes the various measures of envi-
ronmental and economic performance used in this
analysis.



Table 4. Measures of Environmental and Market Performance.

A. Measures of Environmental Performance

l.a Total Toxic Releases per dollar of shipments

2.a Total Airborne Particulate Emissions per dollar
of shipments

3.a Biological Oxygen Demand (BOD) plus Total
Suspended Solids (TSS) per dollar of shipments

B. Measures of Profitability

l.b Gross Operating Margin: (Total value of
shipments less total operating costs) divided
by total value of shipments

2.b Net Return on Book Value: (Total value of
shipments less total operating costs less
annual depreciation) divided by book value
of invested capital

What do the results of this exercise show? Corre-
lations between environmental performance would
be positive under the standard hypothesis, negative
under the competing "Porter hypothesis." The de-
tailed findings are laid out in Appendix Tables IA-IC
but can be comprehended more readily by looking at
Figures 1A-1C. In each of these graphs, the two mea-
sures of profitability are represented on the axes—
gross margin on the horizontal and net return on the
vertical axis. Each point represents the correlation co-
efficient between environmental performance and the
two measures of profitability. Thus, if environmental
performance in a particular industry is positively cor-
related with both measures of profitability, the indus-
try will be represented by a point in the upper right
quadrant of the graph. The further away from the ori-
gin of the graph in both dimensions, the closer the
correlations. If the industry's environmental perfor-
mance is negatively correlated with both measures of
profitability, it will be represented by a point in the
lower left quadrant. If the correlation with gross mar-
gin is positive, but that with net return on capital is
negative, the point will fall in the lower right; if the
correlations are reversed, the point will be in the
upper left. In general, there is no tendency for supe-
rior profitability to be correlated with greater emis-
sions per unit of output.

It should be emphasized that each "point" in a
graph summarizes the association between environ-

mental and market performance across many differ-
ent establishments within an industrial sector. The
number of establishments included in each industry
ranges from a minimum of 10 to a maximum of 429,
as reported in the Appendix tables. For reasons of
confidentiality, data on individual establishments are
not divulged, so reported findings combine data on
each establishment in the sample into an aggregate
correlation coefficient. However, readers should be
aware that the analysis covered thousands of manu-
facturing plants. Data on toxic releases and profitabil-
ity were combined for 1,936 individual establish-
ments, for example.

If the data from the individual plants are samples
of the establishments in their industries, could the
correlation coefficients have arisen by chance if the
true correlation between environmental and eco-
nomic performance were actually zero? Because the
number of establishments for which data were
matched differed in the various industries, signifi-
cance tests were calculated for each industry's corre-
lation coefficients. The results are depicted graphi-
cally by using a square to indicate a pair of
correlations of which at least one was highly unlikely
to have arisen solely by chancea and a circle to de-

a Formally, a "significant" correlation was defined as one
that would not have arisen by chance more than one time
in twenty if the true correlation with environmental perfor-
mance were zero.
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Figure 1.A. Simple Correlations: Toxic Emissions
Simple Correlation Coefficients between Total Toxic Releases per Dollar of Shipments and (a) Gross Operating
Margin and (b) Net Return on Book Value of Invested Capital
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Notes: Toxic emissions = total TRI releases per dollar of shipments
NOM/BVC = Net Operating Margin as a proportion of the Book Value of Capital
GOM/TVS = Gross Operating Margin as a proportion of the Total Value of Shipments
• Significantly different from zero with 5 percent probability
# Not significantly different from zero

pict a pair of correlations neither of which differed
significantly from zero.

Looking first at the correlations between manu-
facturing plants' profitability and their toxic emissions
(relative to shipments)—which draw on the largest
database for making comparisons—one finds that
points are not clustered in the upper right: there is
no tendency for higher toxic emissions to be associ-
ated with higher profitability. For all but one of the
industries in which such an association exists, the
correlation is weak and could have arisen by chance.
There are twice as many industries for which the cor-

Across the entire range of industries,
correlations between profitability and
the intensity of toxic releases are weak.

relation between profitability and toxic emissions is
negative, implying that plants in those industries with



Figure 1.B. Simple Correlations: Water-borne Emissions
Simple Correlation Coefficients between Water Pollution per Dollar of Sales and (a) Gross Operating Margin
and (b) Net Return on Book Value of Invested Capital
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Notes: Water-borne emissions = BOD plus total suspended solids per dollar of shipments
NOM/BVC = Net Operating Margin as a proportion of the Book Value of Capital
GOM/TVS = Gross Operating Margin as a proportion of the Total Value of Shipments
• Significantly different from zero with 5 percent probability
• Not significantly different from zero

superior environmental performance (low toxic emis-
sions relative to shipments) are more profitable. In
several of these industries, including sectors such as
metalplating and industrial detergents that have sig-
nificant environmental control problems, the associa-
tion is strong. However, across the entire range of in-
dustries, correlations between profitability and the
intensity of toxic releases are weak.

The same general conclusions are borne out by
correlations between waterborne emissions and air-
borne particulate emissions, respectively, and mea-
sures of profitability. Figures IB and 1C reveal no

tendency for profitability to be positively correlated
with emissions-intensity for either conventional water
pollutants, such as BOD and total suspended solids,
or for airborne particulate emissions. It is at least
equally likely for plants with superior environmental
performance to be more profitable. Overall, the asso-
ciations are weak: other factors are determining the
economic performance of individual manufacturing
establishments.

"Yes," skeptics will say, "and it is precisely these
other factors that mask the true effects of environ-
mental control costs on profits. That's why simple

B-



Figure 1.C. Simple Correlations: Air Particulate Emissions
Simple Correlation Coefficients between Air Particulate Emissions per Dollar of Sales and (a) Gross Operating
Margin and (b) Net Return on Book Value of Invested Capital
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• Significantly different from zero with 5 percent probability
• Not significantly different from zero

correlations don't reveal much." Older plants, for ex-
ample, are probably both dirtier and have higher pro-
duction costs, because they embody outmoded
process technologies, because they are hard to retro-
fit with efficient pollution control equipment, and be-
cause they require a lot of maintenance to prevent
leaks and emissions. Larger plants probably achieve
economies of scale, both in producing their primary
outputs and in treating or controlling effluents. Differ-
ences like these, which may affect both profitability
and pollution-intensity among plants in an industry,
could create spurious correlations between economic

and environmental performance or mask whatever
true associations may exist.

To guard against this possibility, the analysis was
repeated using partial correlation analysis instead of
simple correlations. Partial correlation analysis is a
technique for exploring the association between two
variables while removing the influence of extraneous
variables that influence both. In effect, it is a way of
controlling statistically for the effects of extraneous
variables, or "holding them constant." Partial correla-
tion coefficients were calculated for the same indus-
tries and establishments as before, controlling for a)



the age of the plant, b) the scale of production, mea-
sured by the total value of shipments, and c) the
amount of recent investment in plant and equipment,
as a fraction of book value of capital.

The results are presented graphically in Figures
2A-2C and in Appendix Tables IA-1C. What is striking
is how small the overall differences are between the
simple and partial correlations. Even when the age
and scale of a plant and the amount of recent invest-
ment in plant and equipment are taken into account,
there is no overall tendency for plants with superior
environmental performance to be less profitable.

Even when the age and scale of a plant
and the amount of recent investment in
plant and equipment are taken into ac-
count, there is no overall tendency for
plants with superior environmental
performance to be less profitable.

Figure 2.A. Partial Correlations: Toxic Emissions
Partial Correlation Coefficient Controllings for (a) Scale, (b) Age of Plant, and (c) Amount of Recent
Equipment Investment
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Across the thousands of plants in the sample, it is at
least equally likely, and perhaps somewhat more
likely, for plants with lower emissions—relative to
production—to achieve higher operating margins and
returns on invested capital. By and large, however,
the associations are weak. In the last analysis, other
factors influence profitability more strongly.

This body of evidence bears directly on the rela-
tionship between environmental performance and
competitiveness. The results fully support earlier find-
ings based on international trade and investment
flows. There is simply no evidence that superior en-

vironmental performance puts firms at a market dis-
advantage or adversely affects market performance.
The implications are important for both public and
private policy. Some important ramifications are high-
lighted below:

• Environmental regulations need not and should
not be weakened or relaxed so as to under-
mine their environmental objectives out of
fear of adverse effects on industries' market
performance.

• In the international arena, there is no need for
countervailing tariffs, anti-dumping duties or

Figure 2.B. Partial Correlations: Water-borne Emissions
Partial Correlation Coefficient Controllings for (a) Scale, (b) Age of Plant, and (c) Amount of Recent
Equipment Investment
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Figure 2.C. Partial Correlations: Air Particulate Emissions
Partial Correlation Control Settings for (a) Scale, (b) Age of Plant, and (c) Amount of Recent Equipment
Investment
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other trade penalties directed at imports from
countries with weaker environmental standards
than our own, at least when the resulting envi-
ronmental impacts are confined within their
own borders. Nor must environmental stan-
dards necessarily be "harmonized" to prevent
competitive dislocations.
Within the United States, since superior envi-
ronmental performance makes firms no less

profitable, institutional and fiduciary investors
should not expect to earn lower portfolio re-
turns if they invest in the stocks of firms with
superior environmental performance within
each industry. Similarly, environmentally
screened stock portfolios that avoid the worst
performing firms within each industry should
not expect to achieve lower average returns as
a result.



IV. JOBS AND THE ENVIRONMENT

Similar conceptual confusion and factual misun-
derstandings derail the debate over the effects of en-
vironmental regulations on employment. Some main-
tain that regulations destroy jobs in the regulated
industries; others retort that regulations increase em-
ployment in environmentally benign industries.40 Of
course, both groups are correct, narrowly speaking.
Virtually any expenditure, however foolish or unpro-
ductive, will generate employment. That's why the
last line of defense for the most egregious pork-bar-
rel spending is that it creates a certain number of
jobs. The Corps of Engineers generated employment
when draining our nation's wetlands; it will create
jobs again when restoring stream flows and undoing
the damage its previous projects have done. That's
close to digging holes in the ground and filling them
in again, but it creates jobs.

Shifting resources from producing chemicals to
cleaning up waste sites costs some jobs in chemicals
industries and creates some jobs in remediation firms.
The important question is not whether employment
increases or decreases on balance, but whether
cleaning up waste sites is worth the costs. The rele-
vant costs are all the resources, not just the labor
input, that could be used to generate other needed
goods and services.

To focus this more sharply, think about the ex-
penditures people make privately to improve their
own environments. If people buy home water filters
to improve the quality of their drinking water, no-
body worries about destroying jobs. Instead, it is as-
sumed that jobs will be created in the water filter in-
dustry. Of course, the people who buy water filters
must spend less of their incomes on other things—
movie tickets, for example—so employment will also
go down in the movie industry. Who knows (or
cares) whether employment per dollar of sales is
greater in the water filter industry or in the movie in-
dustry? People assume that they can buy the goods
and services they prefer and markets—including
labor markets—will adjust to this allocation of
resources.

The important question is not whether
employment increases or decreases on
balance, but whether cleaning up waste
sites is worth the costs.

Now suppose that people sensibly conclude it
would be much cheaper if one giant water filter were
purchased for the whole community, instead of each
household buying a mini-filter for itself, and the town
votes to tax itself to pay for a water treatment plant.
Again, employment rises in the giant water filter in-
dustry. But, since people have to cut down on other
spending to pay the additional taxes, employment
goes down in industries producing the other goods
and services that people had been spending their
money on.a How it balances out is anybody's guess,
but that's not the relevant question. What's upper-
most is whether the community thinks clean water is
worth the cost.

But suppose the government requires the town's
factory to install the water filter on its exhaust pipe
before it dumps its wastewater in the community's
water supply. Won't factory workers lose their jobs?
Quite possibly. When the factory raises its prices to
cover the costs of the filter, employment is likely to
suffer. But, as before, employment goes up in the
water filter industry. On balance, industrial employ-
ment might rise or fall, but the real issue is whether
the voters think that protecting the water supply is
worth the cost.

a Of course, if the community chooses to raise taxes on
payrolls and incomes, thereby discouraging some of its
citizens from working as hard, employment will go down
more than it would if the community taxed other activi-
ties—downtown parking or trash disposal, for example.
More on that later.



Petroleum refining, chemicals manufac-
turing, pulp and paper, and primary
metals—the environmentally sensitive
industries in which pollution abatement
costs represent a relatively large frac-
tion of output value—are all among the
industries with the fewest employees
per million dollars in shipments.

In fact, pollution-control expenditures purchase
goods and services from a broad cross-section of
American industry: energy, construction, chemicals,
machinery and transport equipment, rubber, stone
and glass, instruments, engineering and other services
industries, and more.41 These expenditures also pay
the salaries of a wide range of skilled and semi-skilled
workers. Consequently, the direct employment gener-
ated per dollar of expenditure on pollution control is
quite similar to the average employment generated by
a dollar of sales across all of American industry. A re-
cent EPA study calculated that pollution-control ex-
penditures in 1991 directly generated about 744,000
jobs. 2 Compared to the $107.9 billion dollars spent
on pollution control in that year, this implies a direct
employment content of 6.9 jobs per million dollars of
expenditure (in 1986 dollars).43 This estimate is in
the same range as others: the OECD estimated 10 jobs
per $1,000,000 in expenditures in 1990; the Environ-
mental Business Journal estimated 7.6 jobs per
$l,000,000.44 Numbers vary slightly depending on
how environmental expenditures were defined and
how estimates were made. The main point is that the
pollution-control industry, however defined, is about
as labor-intensive as U.S. industry as a whole. In 1991,
18.45 million employees in manufacturing industries
produced $2.82 trillion in total shipments, for a ratio
of 6.5 jobs per million dollars in sales. Consequently,
one would not expect that a shift in expenditures to-
ward pollution control, even at the expense of manu-
facturing output, would have a significant direct im-

pact on employment. Gains and losses would roughly
balance out.

In fact, this conclusion is probably unduly pes-
simistic. The industries that generate the most pollu-
tion and incur the highest pollution-control expendi-
tures are by no means the most labor-intensive.
Figure 3 demonstrates just the opposite: petroleum
refining, chemicals manufacturing, pulp and paper,
and primary metals—the environmentally sensitive
industries in which pollution abatement costs repre-
sent a relatively large fraction of output value—are all
among the industries with the fewest employees per
million dollars in shipments. These sectors are not
only less labor-intensive than manufacturing in gen-
eral, they are also less labor-intensive than the pollu-
tion-control industry. It follows that increasing expen-
ditures on pollution control is unlikely to reduce
overall employment in the short run. In the longer
term, any second-order effects would almost certainly
be undetectable among the more powerful macro-
economic secular and cyclical forces that drive unem-
ployment up and down.

The real issue is not the environment vs. jobs.
The issue is what we want our economy to produce.
If we want it to produce a clean environment along
with other goods and services, the industries that
contribute to a clean environment will have higher
output and employment; those that do damage to the
environment will have less. While jobs in particular
industries may rise or fall, total employment will not
be systematically affected.

What we want the economy to produce is con-
tinually changing, and industries expand and contract
as a result. As sales of personal computers have
risen, sales of portable typewriters have declined.
Jobs for typewriter repairmen have disappeared
while opportunities for computer programmers have
multiplied. No doubt this shift has created hardships
for some households, but no politician or lobbyist
has said, "The U.S. economy can't afford to have per-
sonal computers because it will destroy jobs in the
typewriter industry." Yet, they routinely claim that we
can't afford clean air because it will destroy jobs in
the coalmining or some other industry.

Those who complain about the effect of environ-
mental controls on employment are usually thinking
about particular jobs, in their own firms, industries



Figure 3. Employment and Pollution-Control Expenditures by Major Industrial Sector
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or communities—and well they should. Losing a job
hurts the individuals affected and their families and,
if clustered in particular localities, those communities
as well.45 The role of public policy, however, is not
to guarantee particular jobs but to ease the transition
from declining to expanding industries—through un-
employment compensation and retraining programs,
by giving people opportunities to acquire the skills
and resources they need for greater occupational mo-
bility, by macroeconomic policies that maintain high
aggregate employment, and through measures that
moderate abrupt economic shocks.

In a market economy, people don't have entitle-
ments to particular jobs. This is obvious in the private

sector: each year many companies downsize their
workforces in response to declining demand or tech-
nological changes; other companies expand. Shifts
like these in annual employment dwarf those re-
motely attributable to environmental policy. If the
private sector does not give workers entitlements to
particular jobs, neither can the public sector. How-
ever, workers can expect government to maintain
high aggregate employment and to help them find
other jobs. Americans overwhelmingly agree that the
economy should produce a clean environment, even
if it means producing a little less of something else. A
spurious fear that a clean environment means higher
unemployment should not stand in the way.



V. THE REAL ISSUE

The real issue with environmental spending, as
with all spending, is not jobs or "competitiveness,"
but whether we're getting good value for our money.
Are the resources devoted to environmental protec-
tion buying significant improvements in environmen-
tal quality, or are they being frittered away with little
to show? People want unpolluted air and water, safe
and healthy neighborhoods and workplaces, and un-
degraded natural resources. They've demonstrated
over and over again that they're willing to pay for
them. Two decades ago, for example, the automakers
claimed vehemently that if buyers were forced to pay
the two or three hundred dollars it would cost to put
catalytic converters on new cars, consumers would
balk and the industry would collapse. Since then,
have buyers been heard complaining about the cost
of catalytic converters? In fact, after improving the
quality of its manufacturing systems and its cars,
which are now far cleaner and more fuel-efficient
than they were 20 years ago, Detroit just had its most
profitable year in postwar history.

The real issue with environmental
spending, as with all spending, is not
jobs or "competitiveness," but whether
we're getting good value for our money.

¥
Where people can buy environmental quality for

themselves, they're doing so in increasing numbers.
The agricultural chemicals industries has claimed that
if the use of pesticides and chemical fertilizers are
regulated more strictly, food prices will rise beyond
the means of middle-class American families. Yet, the
organic foods industry is getting premium prices and
expanding at 25 to 30 percent per year as consumers
flock to buy chemical-free foods that they perceive to
be less risky. As a result, mainstream supermarkets

are now stocking organic foods, and more and more
farmers are finding that they can reduce their chemi-
cal use and increase their profits.

Although such market trends as these demon-
strate that people value a clean, safe environment,
their willingness to pay is more often masked by the
need to decide collectively on the quality of the envi-
ronment they share. Not everybody can afford a fam-
ily estate on the coast of Maine as an escape from
urban summer smog. Most of us have to breathe the
air in the cities and suburbs where we live, and it's
more or less the same quality air for the entire urban
population. It's virtually useless for one person to
spend the extra money for a cleaner car unless others
do the same. Without that assurance, people tend to
underspend on environmental quality. That's the
main reason why governments have to get involved
in the collective decision-making process.

For similar reasons, not all the benefits from a
cleaner environment show up in the record of market
transactions. Sure, one of the reasons that summer
places on the Maine seacoast are too expensive for
most of us is that people put a very high value on
unspoiled natural resources and a clean environment.
However, the discomfort people feel breathing pol-
luted air in the city all summer doesn't necessarily re-
sult in any market transaction, and so doesn't gener-
ate income for anybody. Of course, if things get bad
enough, people get sick and miss work, expenditures
on healthcare increase, and perhaps a few people die
prematurely. Ironically, some of these effects, such as
increased healthcare expenditures, are counted as in-
creases in income and output. A good part of the ap-
parent economic cost of environmental protection
stems from the incomplete and misleading account-
ing methods used to measure income and productiv-
ity. If we're getting good value from expenditures on
environmental protection then (properly measured)
income and productivity will rise as a result.

The nub of the issue is that we're not getting as
much as we should for our expenditures on environ-
mental protection, now exceeding two percent of



A good part of the apparent economic
cost of environmental protection stems
from the incomplete and misleading ac-
counting methods used to measure in-
come and productivity.

total GDP. This is not news. The inefficiencies in en-
vironmental, health, and safety regulations have been
amply documented and analyzed over the past two
decades or more.46 The problems have been exten-
sively studied and are well-known.

Regulations aimed at reducing illness and death,
whether in the environment or in the workplace,
often require expenditures that buy very little incre-
mental risk reduction. How much society should
spend to reduce such risks is a difficult question,47

but there's clearly something wrong when one
regulation buys a reduction in the same risk at a cost
several orders of magnitude greater than another reg-
ulation does. This anomaly has been documented
time and again.48 Why not concentrate efforts more
heavily on the actions that reduce risks at lower cost
and, in that way, achieve much greater overall im-
provements in health and safety for the same total
expenditure?

For several reasons, inefficiencies of this kind
persist. Many environmental statutes prescribe that
regulated firms install the best available control tech-
nology or achieve the maximum achievable emis-
sions reduction within the bounds of economic feasi-
bility, irrespective of the risk reductions that result.
Among other things, this often implies that all emis-
sions sources are required to install the same kind of
pollution control equipment, regardless of the num-
bers of people exposed or the extent of their expo-
sure. It sometimes implies that industries with "deep
pockets" or in a better position to pass the costs
along to consumers are made to adopt tighter con-
trols, whether or not this extra expenditure is justified
by additional improvements in health and safety.

Moreover, regulatory decisions are not based
consistently on an assessment of risks or on a com-

parison of the incremental risk reduction tighter stan-
dards would achieve and their costs. Some statutes
and regulations require such a comparison; others
are based on the goal of eliminating risks completely,
whatever the cost. Even when risk assessment is part
of the regulatory decision-making process, methods
and assumptions vary widely. To err on the side of
conservatism, regulators sometimes make wildly un-
realistic assumptions about people's likely behavior
and exposure (children living near hazardous waste
sites eating a steady diet of dirt day-in and day-out,
for example). Sometimes the risk assessment is car-
ried out to support a pre-determined regulatory deci-
sion, rather than the reverse.49 Because these prob-
lems persist, some environmental regulations buy
relatively little improvement in health and safety, cer-
tainly much less than could be achieved for the same
expenditure.

Some environmental regulations buy
relatively little improvement in health
and safety, certainly much less than
could be achieved for the same expen-
diture.

Pollution control efforts also require much
greater expenditures than necessary to improve envi-
ronmental quality. Environmental regulations grew
up piecemeal, and often imply that waste streams are
shunted among air, land and water: to keep pollu-
tants out of the atmosphere, exhaust gases are
"scrubbed" and the resulting sludges are dumped on
land; to avoid putting wastes into landfills, they're in-
cinerated, and the exhaust gases go up the chimney;
and so on. Industry and regulators are still trying to
establish the integrated, cross-media approach to
residuals management and waste reduction that engi-
neers and economists advocated decades ago.50 Such
an approach could substantially reduce the costs and
environmental impacts of waste management.

One-size-fits-all regulations that necessitate uni-
form technological solutions to pollution problems



within an industry drastically raise the costs of com-
pliance. They're usually end-of-pipe solutions that
discourage innovative product redesign and process
changes that could save money in the long run. They
ignore important differences among firms in the
scale, remaining lifetime, location, and design of fa-
cilities, though such differences often make other
pollution-control options more cost-effective. As a re-
sult, the same amount of expenditure buys drastically
varying reductions in emissions in different indus-
tries, among emissions sources within industries, and
even within the same facilities. Instead of starting
with the least expensive ways of reducing emissions
and moving gradually up the cost curve until the
emission reduction target is achieved, this regulatory
approach sometimes requires a great deal of expen-
diture for relatively meager results. A recent Re-
sources for the Future report summarized numerous
studies of the cost-effectiveness of regulation under
the Clean Air Act: most studies show that actual ex-
penditures are several times those that would be re-
quired to achieve the same goals under a least-cost
approach.51

These findings were recently borne out by a de-
tailed study of a single facility, the Yorktown refinery.
EPA and the refinery's owner, AMOCO, jointly inven-
toried all sources of volatile hydrocarbon emissions
and estimated the costs of controlling them. The
striking conclusion they reached was that 90 percent
of the emissions reductions achievable by the applic-
able technology-based regulations could be obtained
at about 25 percent of the cost by putting tighter con-
trols on emission points that could be eliminated
cheaply, while foregoing some controls that were
very expensive and accomplished little.52 Except that
it was studied carefully, there's nothing peculiar
about the Yorktown refinery; the same potential sav-
ings are very likely available at other large industrial
facilities as well. Add to them the potential savings
from eliminating large cost discrepancies between
one facility and another and it's easy to understand
the findings reported in the RFF study.

An important example of the inefficiency that
drives up the costs of controlling emissions is the
"new source bias" of regulations—the tendency to
apply much more stringent requirements to new cars,
factories, and powerplants than to those already in

use. To make progress with such a strategy, new in-
vestments must be held to high (and often costly)
standards, while the much larger universe of operat-
ing vehicles or factories are allowed to continue emit-
ting at much greater rates, even though in many cases
their performance could be improved cheaply. Old
cars that need a tune-up are responsible for a dispro-
portionately large share of automobile emissions, for
example, but federal regulations have largely ignored
them while tightening standards on new model cars,
which are much cleaner to start with. This "new
source bias" has a second pernicious effect: by mak-
ing new models or plants more expensive relative to
the cost of continuing to operate older equipment, it
discourages investment, slows down the replacement
rate and keeps the older, dirtier and less efficient
equipment in use longer.53 This is counter-productive
economically as well as environmentally.

Not only are the legal and transactional
costs of our adversarial approach
high, the delays and uncertainties have
serious business and financial reper-
cussions.

The regulatory process in the United States is
also exceptionally adversarial and litigious, and there-
fore cumbersome and time-consuming. Typically, in
order to be able to defend whatever rule they decide
on, EPA must compile an elaborate public record of
evidence, comment, and reaction to comments from
all interested parties. Nonetheless, whatever decision
this process leads them to, EPA is likely to be sued
by whichever party feels that its interests have been
sacrificed. Quite naturally, this sometimes creates a
reluctance within the Agency to act, but hesitation is
also likely to generate a lawsuit. Negotiated decisions
and consensus-building on environmental policy are
rare in the U.S. compared to other industrial coun-
tries.54 Not only are the legal and transactional costs
of our adversarial approach high, the delays and un-
certainties have serious business and financial reper-



cussions. Most notorious are the problems that have
arisen under the Superfund program, intended to
clean up dangerous hazardous waste sites. Almost a
quarter of all the billions of dollars in expenditures
so far have been to pay lawyers' bills, as the compa-
nies involved, their bankers, and insurers have
brawled to avoid picking up the tab for past dump-
ing. Meanwhile, few sites have actually been
restored.55

Problems like these should be the focus of con-
cern about environmental regulation. The issue is not
that protecting the environment has been creating
unemployment or trade deficits; such claims are erro-
neous and won't stand scrutiny. Rather, the issue is
that the United States could be getting much more for
the large sums of money we spend to protect the en-
vironment, much more real progress in reducing risks
and preventing natural resource degradation.

Rj



VI. GETTING BETTER RESULTS FROM ENVIRONMENTAL SPENDING

How to get better results from spending on envi-
ronmental protection is a question that has been
studied almost to death.56 The ratio of research to
practical results is probably as high as in any area of
public policy. It is a question that has a sensible an-
swer. The accumulated knowledge of good ways to
improve the efficiency of environmental regulations
has been synthesized, summarized, and presented
time after time—by academic experts, agency re-
views, and high-level commissions. The resulting
agenda is bi-partisan and establishes common ground
among business and environmental groups. It was
embraced in the report of the National Performance
Review led by Vice-President Gore,57 and also in the
privately organized report of the National Commis-
sion on the Environment, which included former EPA
administrators from one Democratic and three Re-
publican administrations.58 Many parts of the agenda
are supported by leading business groups59 and by
prominent environmental groups.60 Politicians have
heard the prescriptions repeatedly from credible
sources on all sides of environmental issues.61

There is no need to take a wrecking ball to the
environmental protection system that has been con-
structed by Democratic and Republican administra-
tions over the past twenty-five years. The American
people don't want that; an overwhelming majority of
voters think that environmental protection should be
maintained or strengthened. Efforts to undermine en-
vironmental protection will just provoke the kind of
bitter political and legal fights that disfigured public
policy in the early 1980s. There's a better way.

If Congress and the Clinton Administration wish
to work together to improve environmental quality
and reduce the economic cost of doing so, the path
is clear. The potential economic dividends add up to
scores of billions of dollars in annual savings to con-
sumers, businesses, and taxpayers—resources that
can be used to generate new investments and higher
living standards. At the same time, environmental
quality can be improved. However, this is not a free
lunch. The price is political—challenging some en-

trenched interests in the private sector and some es-
tablished administrative routines in the public sector.

For starters, the confusion over the effect of envi-
ronmental protection on the economy could be
greatly reduced if we corrected the way we keep
score. In a basketball game, if a player scored a goal
but the scorekeeper sometimes decided not to count
it and at other times added it to the other team's
total, how would anybody know who was winning?
That's exactly how our current measures of income
and productivity growth deal with environmental im-
provements and damages.2 Modest efforts have
begun in the Department of Commerce and EPA to
revise these accounting methodologies. These are
worthy of support, because they promise a great deal
of illumination at a very modest cost.

Those who believe that markets work
better than bureaucracies should fully
support the use of environmental policy
instruments that build the cost of envi-
ronmental degradation into the price
structure.

The most important change, however, is to make
wider and more effective use of market incentives in
environmental policy. Those who believe that mar-
kets work better than bureaucracies should fully sup-
port the use of environmental policy instruments that
build the cost of environmental degradation into the
price structure. Doing so instead of relying predomi-
nantly on command-and-control regulatory ap-
proaches raises productivity in at least three ways.
First, firms can adopt the environmental controls that
are cost-effective for them, rather than following the
prescribed technological solutions imbedded in regu-



lations. Second, the economic burdens of environ-
mental controls can be redistributed among firms in
ways that induce those who can clean up relatively
inexpensively to do more. Third, since in a market
economy one firm's cost is another firm's opportu-
nity, the profit motive can be enlisted more forcefully
to develop new and better methods to deal with en-
vironmental problems.

One of the best ways to make an exist-
ing regulatory system more flexible and
cost-effective is to promote trading in
emissions permits or other kinds of
entitlements to the use of natural
resources.

A wide range of market incentive-based policies
has been studied and tried. 3 Each works better
under certain circumstances than others; no one in-
strument is best for all purposes. However, one of
the best ways to make an existing regulatory system
more flexible and cost-effective is to promote trading
in emissions permits or other kinds of entitlements to
the use of natural resources.64 This approach allows
the regulatory authorities to maintain or tighten the
limits on overall emissions, while giving regulated
parties a chance to negotiate arrangements whereby
cheap emissions reductions substitute for expensive
ones. Such substitutions can typically reduce aggre-
gate pollution control costs by thirty percent or more.
The flexibility that trading options provides for pollu-
tion sources with high compliance costs also reduces
pressures on the government to weaken standards or
issue exemptions.

The Environmental Defense Fund has pioneered
in promoting the use of trading approaches, showing
that they can be useful not only in controlling emis-
sions but also in reallocating water supplies from irri-
gation to higher-valued municipal and industrial uses,
in relocating real estate development from ecologi-
cally sensitive lands to more appropriate sites, and in

a variety of other situations. Transferable catch quo-
tas, for example, have proven themselves far more
effective in preventing overfishing and over-invest-
ment in fishing gear than the disastrously ineffectual
approaches to fisheries management the United
States has been pursuing.

Some progress has been made in adopting trad-
able permits as a policy instrument. One accomplish-
ment of the 1990 Clean Air Act Amendments was to
allow sources required to reduce sulphur emissions
by 10 million tons in all to trade the reduction re-
quirements among themselves, an approach that al-
ready had been used successfully to lower the costs
of eliminating lead from gasoline. Sulphur trading is
expected to cut several billion dollars off the cost of
that regulation.

However, progress has been far too slow and
limited. 5 Congress and EPA adopted the so-called
"bubble" policy decades ago, which allows firms to
trade off tighter controls on some emissions sources
for laxer controls on others within the same facility,
subject to adequate monitoring, verification, and
progress toward emissions reduction.66 The bubble
policy was designed precisely to deal with situations
like the Yorktown refinery's. Yet, more than fifteen
years later, state and federal administrators are leery
of this approach and hesitate to make use of it, sacri-
ficing huge potential savings. New approaches to
emissions trading have overcome some of the design
flaws in the early systems—by requiring sellers to im-
plement and document their emissions reductions
below the regulatory requirements in advance, for
example.67 Businessmen, environmental groups,
politicians, and administrators can work together to
design and implement workable trading systems that
promote environmental improvement at significant
savings.

In some environmental protection programs,
however, trading systems are likely to work less well
than other approaches, such as charging fees to deter
environmentally damaging activities. For example,
when the number of people and firms involved in
creating the problem is very large and heteroge-
neous, creating a parallel market for permit trading
may be less feasible than using the price mechanism
directly. In such circumstances, most of the pollution
comes from sources without regulatory permits. For

m-



When the number of people and firms
involved in creating the problem is very
large and heterogeneous, creating a
parallel market for permit trading may
be less feasible than using the price
mechanism directly.

example, automobiles are the source of increasingly
severe environmental problems as the number of ve-
hicles on the road and the average number of miles
they travel both increase. It is unlikely that drivers
can negotiate trade-offs among themselves even with
cellular phones in their cars. Various price mecha-
nisms are available to manage these problems. Rais-
ing parking charges and eliminating favorable tax
treatment of employer-provided parking can discour-
age the solo drive to work. Varying annual vehicle
registration fees according to tested emissions can
help get the "clunkers" that account for a dispropor-
tionately large fraction of emissions off the road.
"Road pricing," which implies charging tolls that are
higher during rush hours than in off-peak periods,
can reduce urban congestion. Raising gas taxes can
encourage people to purchase more energy-efficient
vehicles and to drive less.

Using fees instead of command-and-control regu-
lations to control environmentally damaging behavior
allows the price mechanism to provide incentives for
efficiency. Everybody who faces the same fee, for ex-
ample, finds it worthwhile to incur more-or-less the
same incremental environmental control cost. Those
unable to clean up at reasonable cost can temporarily
pay the fee instead of spending inordinate amounts
to comply with a command-and-control regulation
(or taking the matter to court as the less expensive
option). Fees provide incentives for continual envi-
ronmental quality improvement, in contrast to regula-
tions, which create a status quo once compliance is
achieved.

In the relatively few instances in which the fed-
eral government has enacted specific environmental

charges, such as the excise tax on ozone-depleting
chlorofluorocarbons, they have promoted the adop-
tion of less damaging alternatives, some of which
proved remarkably cost-effective, as the Porter hy-
pothesis predicted. For example, the electronics in-
dustry, when prodded, found that it could dispense
with CFCs altogether in cleaning its printed circuit
boards, substituting aqueous cleaners or fluxless sol-
ders that eliminated the need for cleaning. When ap-
plied to products that generate environmental prob-
lems when used—such as fuels or water—fees or
environmental surtaxes stimulate consumers to seek
out substitutes or find ways to conserve.

The main impediment to the wider use of envi-
ronmental charges has been that they collect rev-
enue, which generally annoys the industries that
have to pay. Even though the Polluter Pays Principle
is accepted in all OECD countries as the basis for en-
vironmental policy because it is economically sound
and widely regarded as fair, the U.S. Congress in
drafting legislation usually gives away the right to
pollute and hide the costs of environmental control
in technology-based standards. This regulatory ap-
proach is so much more costly that even some indus-
tries have come out in favor of having environmental
charges instead. For example, General Motors has ar-
gued for promoting fuel efficiency with a gasoline
tax, which applies to all vehicles, rather than with
CAFE standards, which only hits new car sales. How-
ever, what's good for General Motors is apparently
not good for the politicians.

One would think that the Congress would be de-
lighted to find a way to help pay for its promised
middle-class and upper-class tax cuts that would im-
prove environmental quality, reduce regulatory bur-
dens, and make markets work better. Environmental
charges, unlike virtually all other revenue sources,
can actually make the economy more productive.68

At the same time, they offer households and firms the
opportunity to reduce their tax bills by behaving in
environmentally sound ways that are in line with
their values and ideals. Commuters can avoid paying
gasoline taxes by taking the metro, carpooling, or rid-
ing their bicycles, for examples. Enacting fees on en-
vironmentally damaging products and activities to
help pay for cuts in more burdensome and distorting
taxes is a "win-win" opportunity too good to pass up.
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make the economy more productive. At
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their tax bills by behaving in environ-
mentally sound ways that are in line
with their values and ideals.

Unfortunately, that is what Republicans in the
House of Representatives apparently wish to do. In
their "Contract with America," they embrace a radi-
cally different fiscal approach, proposing that the vic-
tims pay the costs of environmental cleanup and
businesses be granted a legal right to pollute. This in-
equitable and injudicious change is imbedded in draft
legislation requiring the federal government to com-
pensate property owners when environmental regula-
tions reduce the value of investments significantly.
Since the only money the federal government has to
spend is collected from taxpayers, the effect is to
shift the costs of compliance from polluting firms
(and ultimately their customers) to the general public.
Suppose that risk assessments establish that some
chemical in commercial use poses a severe health
threat, and consequently EPA bans or restricts its pro-
duction and distribution. Companies that have in-
vested in factories to produce this risky chemical
would have to be compensated by the government
for the reduction in the value of their investments, an
arrangement that does nothing to encourage firms to
be more responsible. Ultimately, the taxpayer would
pay the compensation through higher income and
payroll taxes, an outcome that conservative politi-
cians supposedly decry because it weakens people's
incentives to succeed. This is a misuse of the fiscal
mechanism. Compensating businesses that pollute is
not the way to improve environmental regulation.

Better use of market incentives is one important
way to get better results from environmental spend-

ing, but there are others. Both Carol Browner, the
EPA's current Administrator and her predecessor, Bill
Reilly, have pursued initiatives to deal with the air,
water, and solid effluents of individual facilities in an
integrated way, to look at the environmental prob-
lems of entire industries or regions, and to cooperate
with businesses, environmental groups, and local
governments in devising sensible solutions. These
initiatives are attempts to get away from rigid statute-
by-statute, media-by-media regulation and introduce
some overall coherence and rationality into the
process. Environmental groups, corporations, and
other stakeholders have shown their willingness to
enter into dialogues and partnerships to find better
solutions to environmental problems. 9 These
promising initiatives should be pursued vigorously.

Another important avenue is to use risk assess-
ment more effectively in establishing environmental
policy and strategy. At present, there is little concor-
dance between the resources spent on various envi-
ronmental problems and the risks they represent.70

Some of the reasons why this situation persists have
been discussed above. Risk assessment is fraught
with difficulties and uncertainties that simple-minded
appeals to "sound science" as the basis for regula-
tion cannot sweep away.71 Considerations of fair-
ness, caution, and responsiveness to popular con-
cerns have a legitimate place in environmental
policy. Nonetheless, systematic efforts to compare
various environmental risks and set priorities accord-
ingly can help reduce the extreme misallocations of
resources that regularly occur.72 It doesn't make
sense to use risk assessment requirements as a pro-
cedural barrier to any regulatory action, but, at a
minimum, environmental statutes that seem to pre-
clude efforts to take risk reduction into account
should be amended.

By and large, these opportunities to get more for
the money spent on environmental protection de-
pend on changing the approach to environmental
regulation. But such change is just the tip of the ice-
berg. Most of our environmental problems are exac-
erbated by policy-induced inefficiencies in important
sectors of the economy: agriculture, transportation,
industry, and energy. Reducing these inefficiencies
would reduce the need for environmental regulations
and raise productivity throughout the economy.
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One would think that to fulfill their promises to

reduce the deficit and cut taxes, the Administration
and Congress would quickly agree to eliminate a
whole range of fiscal subsidies that are inefficient, in-
equitable, and environmentally damaging. Take the
transportation industry, for example. Instead of let-
ting market forces determine which freight travels by
which method, government in its wisdom subsidizes
the trucking industry, which pays far less than its
share of highway costs,73 but then also subsidizes the
railroads, inland waterways, and the merchant ma-
rine, all the competing transport modes. The net re-
sult is a total hash, a good deal of needless environ-
mental damage, and a substantial burden on the
taxpayer.

Such is the deference Congress pays to special
interests that these subsidies persist while programs
that help the genuinely needy are cut. The public
lands belong to the American people—all the people.
Instead of collecting fair market value on behalf of
the citizens from businesses that make use of the
public lands, Congress defends subsidies to powerful
mining, logging, and agribusiness companies. Al-
though crocodile tears are shed for the small rancher
or farmer, the fact is that these subsidies go over-
whelmingly to big companies and multi-millionaire
operators. As a result, our public lands are over-
grazed, deforested, and scarred with abandoned
mines still leaching into Western rivers. One way to
protect our natural resources and give the middle-
class taxpayer a break would be to put a halt to these
giveaway deals.

The most important of these opportunities facing
the next Congress will be to restructure our agricul-
tural support programs, which have cost the taxpayer
an average of 13 billion dollars per year over the past
decade. Let alone that throughout this entire period
and long before, the average income of farmers ex-
ceeded that of non-farmers. Ignore the fact that the
richest 5 percent of all farmers received more than
half of the payments. Such inequities aside, the agri-
cultural support programs badly distort agricultural
markets and the use of resources in agriculture. Com-
modity support programs induce farmers to plant the
same crops over and over again, maintaining soil fer-
tility and suppressing pests through heavy chemical
applications. The highest payments support the crops
and cropping practices with the worst environmental
costs of soil erosion and chemical run-off.7

Instead of paying farmers in propor-
tion to the acreage of corn, soybeans,
and other program crops they plant,
and then paying them again to take part
of their land out of production, the gov-
ernment should reward farmers for
protecting streambanks from erosion,
for providing habitat for wild species,
for restoring wetland, and for protect-
ing the land against wind and water
erosion.

Just cutting back on farm subsidies and allowing
farmers more flexibility in their production decisions
would reduce government spending and environ-
mental damages substantially, with relatively little im-
pact on farm income. If the government continues to
support farmers' incomes, whether they need help or
not, there are far better ways to do it. Instead of pay-
ing farmers in proportion to the acreage of corn, soy-
beans, and other program crops they plant, and then
paying them again to take part of their land out of



production, the government should reward farmers
for protecting streambanks from erosion, for provid-
ing habitat for wild species, for restoring wetland,
and for protecting the land against wind and water
erosion. When farmers undertake such activities, so-
ciety benefits, not just the farmers themselves. These
"green payments" create the incentives farmers need
to provide these social benefits. At the same time,
with the government out of commodity markets,
farmers would be free to plant the crops that are re-
ally the most profitable, agricultural productivity
would rise, and the environmental damages from
agricultural run-off would decline.

In the international arena, there are "win-win"
opportunities of comparable importance. Rather than
threatening our trading partners with trade barriers
unless they raise their environmental standards, the
United States should be offering to reduce trade bar-
riers and improve their access to U.S. markets if they
do raise their environmental standards. The United
States gains from trade expansion and loses from

trade restrictions—our own as well as other coun-
tries' restrictions. The negative approach hurts us
along with our trading partners. The more positive
approach worked well in the NAFTA negotiations.
Mexico agreed to strengthen its own environmental
protection policies significantly and to cooperate with
the United States in cleaning up our common border
region and in protecting dolphins from accidental en-
trapment. The carrot of expanded trade worked more
effectively than the stick of sanctions. The same ap-
proach would work well as discussions begin on ex-
tending the free trade area in the Americas and creat-
ing a vast Pacific free trade area. It could give an
important and positive direction to the new World
Trade Organization.

These are all opportunities that a Republican
Congress and a Democratic administration should be
able to agree on. They would improve environmental
quality, strengthen the economy, reduce regulatory
burdens, cut the deficit, and help finance popular tax
cuts.

Robert Repetto is Vice President and Senior Economist at WRI and Director of the Institute's Program in Eco-
nomics and Population. Formerly, he was an associate professor of economics at the School of Public Health at
Harvard University and a member of the economics faculty at Harvard's Center for Population Studies.



APPENDIX

Appendix Table IA. Correlations between Profitability and Airborne Emissions8

SIC
Code

26214

29111
29510

32510

32730
33219

Name of Number of
Industry Establishments

Uncoated free
sheet
Gasoline
Paving mixtures
and blocks
Brick and structural
clay tile
Ready-mix concrete
Other grey iron
castings

10

15

37

14

13

15

Gross Operating Marginb

Simple
Correlation

-.21
+ .21

+ .24

-.08
-.13

- . 6 9 * e

Partial41

Correlation

-.31
+ .19

+ .24

-.34
+ .14

-,71*e

Net Return on Capital0

Simple
Correlation

-.43
-.10

+ .15

-.01
+ .05

-,69*e

Partiar4

Correlation

-.12
-.28

+ .12

-.33
+ .46

-.70*e

a. Airborne emissions are measured as particulate emissions per dollar of shipments.
b. Gross Operating Margin is defined as the total value of shipments minus current operating costs, expressed

as a fraction of total shipments.
c. Net Return on Capital is defined as the total value of shipments minus current operating costs and

depreciation, divided by the book value of capital invested in structures and equipment.
d. Partial Correlations control for age of plant, scale of production, and the ratio of investment in plant and

equipment in current year to book value of investment.
e. Correlations marked with an asterisk are significantly different from zero at the 5 percent probability level.



Appendix Table IB. Correlations

SIC

Code

20223
20332
26214

26314

28199

28213

28214

28220

28651
28697

29111

33123

33541

34710

between

Name of Number of

Profitability and Water-borne Emissions8

Gross Operating Marginb

Simple
Industry Establishments Correlation

Natural cheese

Canned vegetables

Uncoated free sheet

Recycled paperboard

Inorganic chemicals
Thermoplastic resins
and plastics

Thermosetting resins

and plastics

Synthetic rubber

Cyclic intermediates
Misc. cyclic and

acyclic chemicals

Gasoline
Hot rolled sheet and

strip

Extruded aluminum
rod

Electroplating, plating

and polish

19

22

19

11

23

35

14

12

12

34
55

20

12

28

+ .37
-.25
+ .01
+ .32

+ .43*e

- .27

+ .27
+ .19
+ .05

+ .02
-.11

+ .04

+ .47

- .23

Partial41

Net Return
Simple

Correlation Correlation

+ .28

- .32

+ .00
+ .04

+ .45*e

- .32

+ .13
-i -i

+ .06

- .08
- .14

+ .01

+ .30

- .20

+ .34

+ .34

+ .09
- .14
+ .01

-.25

- .06
- .16

- .34

- .08

- .05

- .10

+ .12

- .18

on Capitalc

Partiald

Correlation

+ .31
+ .34
+ .12

- .35
+ .10

- .23

- .11

+ .04

- .26

- .14

- .06

- .17

- .01

- .11

a. Water-borne Emissions are measured as BOD plus Total Suspended Solids (TSS) per dollar of total
shipments.

b. Gross Operating Margin is defined as the total value of shipments minus current operating costs, expressed
as a fraction of total shipments.

c. Net Return on Capital is defined as the total value of shipments minus current operating costs and
depreciation, divided by the book value of capital invested in structures and equipment.

d. Partial Correlations control for age of plant, scale of production, and the ratio of investment in plant and
equipment in current year to book value of investment.

e. Correlations marked with an asterisk are significantly different from zero at the 5 percent probability level.



Appendix Table IC. Correlations between

SIC Name of Number of

Profitability and Toxic Releasesa

Gross Operating Marginb

Simple
Code Industry Establishments Correlation

20223 Natural cheese
20863 Bottled carb.

soft drinks
20864 Canned carb.

soft drinks
24212 Softwood lumber,

rough and dressed
24341 Wood kitchen

cabinets
25115 Wood bedroom

furniture
26214 Uncoated free sheet
26314 Recycled paperboard
26570 Paperboard packaging
28213 Thermoplastic resins,

plastics
28214 Thermosetting resins,

plastics
28411 Soaps and detergents,

non household
28511 Architectural coatings
29111 Gasoline

54

62

35

32

38

51
47
34
44

116

79

65
113
100

+ .04

-.14

+ .22

+ .04

-.05

+ .00
+ .33*e

-.42*e

+ .17

+ .13

+ .13

_ 3 0 * e

-.08
+ .10

Partiald

Correlation

+ .08

-.10

+ .20

+ .03

+ .10

-.01
+ .28
_ 34*e

+ .21

+ .09

+ .13

-.30*e

-.05
+ .08

Net Return
Simple

Correlation

+ .28

-.20

+ .04

+ .11

-.21

-.05
+ .07
-.16
+ .03

-.08

-.08

-.15
-.08
-.04

on Capital0

Partiald

Correlation

+ .37

-.14

+ .17

+ .19

+ .20

-.20
+ .03
-.08
-.02

-.06

-.07

-.07
-.06
-.02

continued on next page



Appendix Table IC. (Continued)

SIC Name of Number of
Code Industry Establishments

30864 Plastic furnishings and
furniture

32210 Glass containers
33124 Hot rolled ferrous bars,

shapes and plates
33541 Extruded aluminum

rods and bars
34111 Steel cans and tinware
34112 Aluminum cans
34710 Electroplating, plating

and polishings
34790 Etching, engraving and

coating
36720 Printed circuit boards
36741 Integrated microcircuits
36913 Lead acid storage

batteries

61

37

42

59
51
62

429

126

79
68

52

Gross Operating
Simple

Marginb

Partial*1

Correlation Correlation

+ .06
-.15

-.23

- . 1 1

- . 2 1

- . 1 3

_ 34*e

- .08

- .17
-.26*e

+ .06

- .09
- .19

- .20

- .13
- .24
- . 1 0

_ 34*6

- .08
1 Q

-.23

+ .04

Net Return
Simple

Correlation

+ .05
-.20

-.13

-.03
-.18
-.17

-.07

-.05
-.10
+ .02

-.08

on Capital0

Partiald

Correlation

-.26
-.19

-.12

+ .04
-.20
-.13

-.08

-.03
- .12

-.32*e

-.10

a. Toxic releases are measured as emissions to all media plus transfers for off-site treatment, per dollar of total
shipments.

b. Gross Operating Margin is defined as the total value of shipments minus current operating costs, expressed
as a fraction of total shipments.

c. Net Return on Capital is defined as the total value of shipments minus current operating costs and
depreciation, divided by the book value of capital invested in structures and equipment.

d. Partial Correlations control for age of plant, scale of production, and the ratio of investment in plant and
equipment in current year to book value of investment.

e. Correlations marked with an asterisk are significantly different from zero at the 5 percent probability level.
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