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ABSTRACT

Most economic activities pollute. Environmental regulations should scrve the public good by providing
incentives to reduce pollution caused by economic activily. Economic incentives include pollution taxes,
subsidics for pollution abatement, and tradeable permits or allowanccs to pollute. Because of the polit zal
unacceptability of taxes and permits, much regulation imposes command and control measures and provides
less incentive to minimize pollution. Efficient incentives would encourage pollution abatement up to the
point where the cost of abatement equals the social and private benefit from the improvements in the
environment. While these costs and benefits are difficult 10 measure, many analysts contend that the way
environmental laws have been formulated and implemented in the U.S. leads to very incfficient pollution
conuol. This inefficiency can contribute to a decline in economic compelitivencss in the long run,
although economic studies do not support the "pollution haven™ hypothesis. Beticr analysis (foresight) of
the cost of transboundary pollution, significant in the Great Lakes rcgion and along the U.S.-Mexico
border, as weli as in rivers that flow between countries, is needed to formulate inore effective policies and
avoid sorry hindsight. Also, application of communal expericnce, technologics, and methods applicd to

shared problems can avoid costly duplication of scarches for the optimal pollution abatemeny measures.

I. Introduction: WLy we need environmental regulations

All sectors of the economy produce pollutants: industrics and businesses produce waste products thrrugh
their processcs; autos and trucks release significant pollutants in their emissions; most electric utilitics
producc gascous or solid wasles with fucl combustion; and the houschold scctor produces municipal waste
and, through less clficient use of energy, demands more clectricity, which produces more waste. Other than
wasic collection fees for solid wastes, these emissions historically had no or low associated costs.
Beginning in 1970, increasing numbers of environmental regulations began o impose costs or limits on
pollutants in the U.S. These regulations were necessary becausce a liveable environment--clean air, water,
and other natural resources--is a public good, like national defense or education. We all derive a benefit

from it but cannot afford individually 1o provide it



What 1ypes of incentives or regulations are needed o protect the public good, our environment? What is
the role of environmental economics in policy formulation? How is this role affected by uncertainty? Will
the environmental costs make us less competitive? What should we do as a continent to prioriuze and

solve current envircnmental problems and (o prevent futurc ones?
II. The economic pros and cons of environmental regulations
A. Wh; enviroumental regulations can help competitiveness

Economic competitiveness is defined here as the capability to produce goods and scrvices at a lower toral
cost than other states or nations. The emphasis on roral costs implics that these costs should include
pollution abatement costs. If they do not, the total cost uf the good in the country where it is produced
may exceed the price at which it is sold. I our goods undersold those of another country and did not include
pollution abatement, they would do so at the expense of degrading our environment, which ultimately will
extract a real cost. Where transboundary cnvironmental cffects are caused by the production of the good,
both nations must reccive adcquate compensation or protection for the degradation of their environment

while maintaining sosereignty.

Environmen:al regulations therefore  do not always hurt competitiveness.! Indeed, cfficicnt oncs never
degrade competitiveness if one considers a long time horizon. Efficient regulations, i.c., where the
marginal cost of pollution abatement cquals the marginal benefit, help competitiveness in at lcast the
following four ways:
1. We're in it for the long tcrm. Regulations should ensure that natural resources are preserved for
future gencrations, so that the long-term factors of production cxist to support futurc generations.
An cxample is the adequate preservation of the Great Lakes so that fishing, transport, recreation, and
health interests arc protected for the future.
2. Regulations should cncourage wasic (and pollution) minimization, which rcsults in more output
of a salcable good per unit of input and prevents costly fulure cicanups.  Encrgy efficiency poscs a
good ex.amplc--many cfficicncy mcasures have u quick pay-back, result in lower long-term costs of
production, and emit fewer greenhouse gases.  Pollution minimization also avoids putting hazards

into our cnvironiment that will later require costly cleanups. Given the short time horizon of intcrest

I'The nossible exception where differences in environmental regulations may hurt competitiveness is
agriculture. Some environmenwl regulations preclude use of important, but possibly harmful, inputs to
agriculture, such ns growth hormones, fertilizers, and pesticides. Countries where use of these substances
arc sllowed may gain » substantial competitive advantege.



to corporations and businesses, economic incentives such as tax breaks and subsidies should be
considured to stimulate investment in longer-term efficiency and environmental improvements.

3. Producers minimize expenditures required to comply with environmental regulsiions by devising
new, cheap technologies for compliance. These technologics may then be sold competitively on
intlernational markets. Examples are clean coal technology, which the U.S. Department of Energy
cxpects to be saleable abroad.

4. Environmentally conscious manufacturing or production can be a form of product differentiation
or advertisement. Faced with equal or even higher prices fcr a good produced by an environmentally
conscious firm, many consumers will choose it over goods produced by polluting firms. Examples
include tuna advertised as "kind to dolphins” and the boycott against Exxon by some consumers after
the Valdez oil spill.

B. Why environmental regulations might hurt comprtitiveness

Inefficient regulations that set emissions limits too low or high, or that rely on 100 many command and

control measures, can cause the following effects:
1. As mentioned above, the cost of compliance could be greater or less than the benefit received
from compliance. This incfficicncy will cause the cost of the good produced to be o high or 100
low, respectively. Krupnick and Portncy's (1991) analysis of the Clean Air Act Amendments,
described below under "lessons learned,” illustrate this situation.
2. Command and control measures are unlikely to result in cest-rinimizing pollution abatement.
Therelore, amount of pollution abated per dollar spent under command and control measures is likely
to be less than the amount abated per dollar under more market-based incentives, such as Laxes and
subsidies.
3. If other countrics have morce efficient regulations, their costs of production will b lower, and
their goods will be more competitive. Also, it is argued that the cost of production is lower (and,
hence, compelitivencss is greater) in countries where environmental laws are lax.  This is the
“pollution haven" hypothesis tinal polluting industries usce (o oppose environmental regulations. It
is discussed later in this paper vider th section on trade cffects.
4, The wransaction costs ot compliance (monitoring, permit fecs, litigation costs, ctc.) arc money
spent on non-productive goods. The more we spend on them, the less we spend on investment in
productivc capital. An cxamplc "in thc making” is the hundreds of billions of dollars that the U.S.
Department of Energy is planning 10 spend on environment.l restoration; since their (ol budget is
kept fairly conswant, cvery dollar that goes into environmenta! restoration is onc dollar Yess spent on

rescarch and development of products that may make th  U.S. competitive.



III. Can we measure environmental costs and benefits?
A. What to count?

Environmental regulations are often designed with the b~st intentions of informed policy makers, but the
transformation of policies during the political process can result in a "do nothing™ regulation or, worse yet,
create a monster. More economic impact analysis during all stages of regulatic . design, debate, passage,
and implementation, coupled with education of the public, are critically nceded to prevent expencive
mistakes.2 Economic analysis, i.e., determination of cost and benefits and the prediction of the impact of a
policy on supply and demand, can be difficult to quantify, but economists have made progress in valuing
social goods, and the production functions (equations that describc the quantity and relations of inputs to
outputs) for a single industry can be approximated. The U.S. Enviroiaental Protection Agency (EPA)
recommends cstimating the following costs for "end-of-the-pipe” measures 10 dewecrmine the impact of a
regulation (United States Environmental Protection Agency, 1990):

« capital costs (plants, equipment, and construction); and

« operation and maintenance of pollution abatement processes (malerials, cquipment leasing, parts

and supplies, direct labor, fuel and power, private contactor services, and research and development.)

If we use only EPA's guidelines, onc might underestimate the costs, which will also include the following
according to Portney and Krupnick (1989) and Booth and Trocki (1991):

« pilot tests;

*+ permit fees;

« life cycle reporting and monitoring costs;

+ cxpected costs of litigation and insurance;

* overhead;

s hcalth and safcty protcction;

» community iclations program;

+ government cnforcement costs; and

+ contingency (proportional to the uicertainty of performance of the abatement mceasure).

IMultiattribute utility analysis (MUA), a list of criteria by which onc ranks an altcrnative, is also
frequently used to cvaluate specific pollution abatement incasures. The author prefers cost-cffectivencss
(CE) and cost-benefit (C-B) analysis to this technique because CE and (B put all effects into one metric--
the dollar or peso--which can be summed. MUA relies on combining scores from diverse measures and
weights (c.g., public accepability measured on a scale from one to ten and number of deaths expected per
year) into a rank. In the hands of expericnced practitioners, MUA is theoretically sound v+ uscful. Itis
not used, however, to measure impacts of envirormental regulation in the whole economy,



Another study (U.S. Congressional Budget Office, 1988) that outlines Lhe issues of measuring the costs of
environmental legislation categorizes moct of the costs above as industry-wide compliance costs and adds o
these the following:

* inacroeconomic effects (changcs in the lcvel of income, employment, and final prices for the whole

economy);

* trade effects; and

= changes in social welfarc, including distributional effects (consumer inconvenience costs and

decreases in consumer surplus3).

The benefits that must balance these costs are generally measures of the value of the environmental
improvement, or the value of preventing further environmental degradation, i.e., costs that society avoids,
such as the following:

« avoided health care costs;

* avoided morbidity costs;

« avoided litigation costs;

* avoided environmental damage costs; and

s the value that consumers place on the preservation of a resource (such as recreational use values, or

an existence valuc4).

Measuring the up-front costs of ra abalcment measure is not enough information to determine 1f the costs
arc comparabic to the benefits. We are dealing with a very complex natral system--the environment--or
fairly complex machinery that may not be adequately maintained. Onc needs o know how the measure
will perform in both the shon term und the long term and what its effectiveness will be in reducing or
climinating cnvironmental problems. Measurement of the costs and benefits ma;y require sophisticated
atmospheric or groundwatcr modeling and risk analysis 1o predict the effect of a pollution abatement
mcasure. For example, shutting down a refinery in Mexico City is probably a good idca 1o lower air
pollution and reduce health risks, but its effect op air quality must be balanced against the number of jobs
lost, construction of a replacement refinery clsc where, and possible increases in the cost of transporting
refined products o Mexico City.  Neither the effect on air quality nor the cffect on the economy arc casy Lo
measure. The joint studics of the Mexican Psiroleum Institute end Los Alamos on air pollution abatcment

Iconsumer surplus is the sum of the incremental amount above the market price that cach consumer would
have been willing Lo pay for a good. For cxample, the more competitive mi ‘rket for petrolcum allows a
consumer who would have been willing to pay $30 per barrel buy it for $20 por barrel. The resulling
surplus for that consumer is $10 per barrel. If pollution abatcment costs increase the market price to $23
per barrel, the consumer's surplus decreases to $7.

4An cxample of a recreational use value would be the amount that I'm willing to pay w camp in a national
forest campground or the cost of a fishing license.  An cxample of an cxistence value is U amount that
I'm willing 1o pay to prevent extinction of an exotic plant or animal that 1 may never sec.



in Mexico City rely upon aimospheric dispersion and chemistry modeling to predict the effect of a measure
that reduces release of pollutants on Mexico City air quality. Input-output modcling is one way Lhat
economists have measured economy-wide impacts. In other studies being performed by Los Alamos, we
apply groundwater modeling to optimize remedial measures and compare the cost-effectiverniess of alternative
measures. Health risk analysis is commonly performed o evaluate altemative environmenial remediation

altemalives.

Although environmental economists have made progress in quantifying costs and bencefits, most analyses
require prediction of future events, which is fraught with uncertainty. Uncertair+y levels exist for nearly
every vanable in the equation: compliance costs, costs of noi compliance, effects of compliance, measures
of benefits, and the imeframe over which effects will occur.  Levels of uncenainty are clearly visible in the
international controversy over what should be done 10 abale greenhouse gases. Thus, a policy analyst does
nol compute a deterministic number, but reports an expected monetary value that represents the probability
distribution of a variety of possible outcomes. Other important reporting requircments include results of
sensitivity swdies and the size of the uncertainty of results.

Another complicating factor in the analysis is the choice of an economic discount rate. One typically
discounts the sum of multi-ycar costs and benefits to obtain a net present valie in constant dollars. The
choice of discount rate is controversial. High rates tend to discount the effects on future gencrations while
low rates assume that new solutions won't be available to future generations and we have to value their

utility almost equally 0 ours.

The choice of a pollution control Icvel, and an environmental regulation in general, is often like buying an
insurance premium--ofe never knows cxactly how much 1o buy or how much will be used, but most people

agrec that they need some insurance.

B. Some "lessons learned"

1. Costs of analyzing policy opuons. Rubin (1991) offers a critical analysis of the recendy-compleled,
len-ycar-long National Acid Precipitation Program (NAPAP). The study began in 1980 with the goal of
addressing five key questions, including "What are the estimates of future environmental conditions based
on realistic assumptions about the efTects of acid rain abatcment alternatives?” and "What do comparisons of
the effects of altcrmative scenarios mean?” Rubin finds that the massive stedy reporied much scicntific data
but failed to interpret the results in a form that the policy maker could understand, i.c., the dollar value of
benefits. He also criticizes it for failing w adequatcly address uncertaintics and "The asscssment docs vot

take the lcad in posing other questions. For exumple, as in Europe and Canada, one could first ask wh



critical loads or changes ir: deposition are needed Lo avoid effects, and then work backwards 10 determine the
appropriale emissions reductions. ... By not asking some of the right questions 10 begin with, the NAPAP
assessment simply missed the boat in terms of influencing key public policy decisions.” p. 919. Rubin
implies that a complex effort that cost tens of millions of dollars had no effect.’

2. The U.S. Clean Air Act Amendment (CAAA). The value of this amcndment has yel to be determined.
The jury will be out on this one for a long ime. The U.S. Congress passed the amendment in 1990 10
require sharp reductions in sulphur dioxid: einissions by electric power plants, 10 impose state-of-the-art
control iechnology to prevent release of air toxics, and to impose more stringent measures on districts that
are having difficulty with ozone compliance. Krupnick and Portney's (1991) evaluation of the costs and
benefits of the CAAA estimated that control costs in the South Coast Air Quality Management Districl
(the Los Angeles area) would amount to $13 billion pcr year and the benefits, $4 billion (based cn avoided
premature mortality, avoided ozone- and particulate-rclated morbidity, and material damages). They
comparcd these costs and benefits with returns from an altemative health investments, where "In the health
area alone, $10 billion invested in smoking cessation programs, radon control, better natal and neonatal

hcalth care, cr similar measures might contribute much more 10 public health and well-being.” p. 526.

Krupnick ~nd Poriney's conclusions on the applicability of environmental cost-effectiveness analysis re-

affirm the theme of this paper:
Finally, implicit in our discussion is discomfort with the premises on which our national air quality
standards are now based. If, as seems likely, there are no pollution concentrations at which safety
can be assured, the real question in ambient standard scuting is the amount of risk we are willing o
accept. The decision must be informed by economics. Although such economic considerations
should never be allowed 10 dominate air poliution control decisions, it is unwisc to exclude them. --
p. 527

3. The Comprchensive Environmental Response, Compensation, and Rcliability Act (Superfund) and
Superfund Amendments and Reauthorization Act. Superfund regulates cleanup of hazardous land pollution
causcd by past activitics. It assigns responsibility and cost o owners who may not have cven causesd the
poliution, which stifles potential investors. In addition, it has becn implemented so poorly that the U.S.
Office of Technology Assessment, in a report entitied "Arc We Cleaning Up?," concluded that al*hough $11
billion had been spent on cleanup or containment of a small fraction of the Superfund sites, littie had been

SOf course, the moncy was ncA cntircly wasted. The opportunity still exists o quantify costs and benefits.
However, since the alterngtives and abatement measwes that received so much analysis may not be the
optimal oncs, a considerablc amount of work might need o be repe sed o determine optimal levels of acid
rain control.



accomplished in eliminating the hazards; the remediation would likely have to be done over again because
the initial anempts were inadequalte.

Abandoned Superfund sites will require a total of $80 10 $120 billion to remediate, and federally owned sites
will requirc an additional $75 to $250 billion. Estimates for the nuclear weapons complex cleanup total
$300 1o $700 billion over 30 ycars (Passeil, 1991). Are the resulting reductions in health risks worth the
benefits? Many think not
"To be sure, the problem of weighing the cleanup benefits against the costs is complicated by a lack
of information about how dangerous individual chemicals are, and in what concentrations.
Nonetheless, experts insist that what began as a crusade against polluters has become a diversion,
siphoning money and technical expertise from more pressing environmental concems.” --Passell,
(1991) p.1.

111, What do theory and lessons learned mean for competitiveness, and Canada,
Mexico, and the U.S.?

A. Trade effects may not be significant

Studies of the effect of environmental regulation on rade and competitivencss were stimulated by the
"pollution haven" hypothesis that polluting industries would relocate 10 countries where environmental
rcgulations were less stringent or non-existent (i.e., developing countries) and would "wash” their
environments; jobs and exports would be lost in countries with stringent environmental regulations. These
hypotheses have largely proven wrong for several rcasons. Leonard (1988) found that patterns of
investment in industrialized and industrializing countries could not be comelated with relative pollution
abaltcment costs in the countries. Tobey (1990) examined trade patlerns and found similar results.  Several
othcr studies conclude that environmental regulations and potlution abatement costs arc similac in
industrialized countrics, and, even where relative costs differ, other detcrminants of radc, such as relative
labor rates, interest rates (i.c.. cost ol capital), the price of inputs, cxchange rates, and political and
cconomic stability, arc far more important in detcrmining compelitivencss and levels of forcign investment
in a country (U.S. Congressional Budget Office, 1988; and Cropper and Oatcs, 1991). Multinational
corporations make it a practice o install staic-of-the-art pollution conurol equipment in countrics in which
they invest, rcgardless of the national environmental rcgulations. This "premium” invested in good
cnvironmental practices protects them against future changes in environmental regulations and establishes

good community relation,;,



Another reason why environmental control costs are not critical 10 competitiveness is thal Lhey are not very
large. Cropper and Oates (1991) cile average control costs as "only 1 to 2 1/2 percent of total costs in most
pollution-intensive industries” (p. 41). They ciic another author's work that listed the highest cost to an
industry as 5 1/4 percent of towal costs for electric utilities.

EPA estimates that annualized pollution control costs® in the U.S. averaged 1.7 percent of Gross Domestic
Product (GDP) in the 1980s and are expected o increase to 2 percent in the late 1990s. EPA cites a study
by the Organization for Economic Cooperation and Development (1990) that reported annual’ pollution
control costs as a percent of GDP.8 The results show that control costs as a percentage of GDP were
highest in the former West Germany. With the exception of Norway, where annual costs were 0.82

percent, the relative costs are comparable among the countries included.

Based on the studies cited above, the U.S., Canada, and Mexico should not concern themselves with the

effect of environmental regulations on competitiveness.
B. Who pays for what along borders?

Possible transboundary pollution problems between our three countries include the following: air pollution
from industries on both sides of the border; pollution of rivers in the U.S. that deteriorate the water guality
available to Mexico; Greai Lakes pollution; potential off-shore oil spills that affect coastal waterways;
inadequate waste treatment and migration of pollution o neighboring countries; and pollution caused by

industries of onc country operating in a neighboring country.

The country where the transboundary pollution originates should pay for damages caused by thal pollution
in neighboring countries. This is the cquitable arrangement, but it is impossible to implement. Ome
cannot conclusively prove that acid-rain damage to a forest along the U.S.-Canada border came from the
Sudbury smelicr or U.S. industry along the Great Lakes. We should, however, be able 1o allocate relative
responsibility for damages caused by transboundary pollution from knowing total emissions from industries
on both sides of the border and atmospheric conditions that detcrmine a pollutant’s direction of travel. The

European Economic Community is considering the following options, which may offer some solutions 0

610 computc annualized costs, capital costs are spread out over an amortization period and include
depreciation and intcrest. Annual operation and maintcnance costs arc added to the amortized capital costs o
obtain the annualized costs of poltution control.
7 Annual costs include all capital, operation, and maintcnance expenses for pollution control incurred in 8
ﬁivcn ycar. Capilal costs arc not amortized.

The houschold sector is cxcluded from the GDP, except for France and the United States, where
percentages are reported relative W GDP with and without the houschold scctor.



Canadian-U.S.-Mexican border issues: introduction of intemational pollution controls, such as the "national
bubble” (a pollution quota within an imaginary bubble drawn around a country); establishment of critical
loads (pollution standards for a given area); and payments from one country 1o another Lo reduce
transboundary pollution (Wood, et al., 1989). In addition, the state implementation plans to redress ozone
pollution in New York-New Jersey-Connecticut may provide some other models or mechanisms for dealing
with transboundary problems.

We do not necessarily have 10 look to other regions Or states o provide examples of how 10 solve border
pollution issues. A working group for each environmental medium was formed to study pollution under
the Binational Environmental Agreement between the U.S. and Mexico. The U.S. and Canada have made
great progress in solving disputes over acid rain. In their study of pollution from the maquiladora assembiy
plants in Mexico, Perry et al. (1990) note that Mexico's Ley General del Equilibrio Ecologico y la
Proteccion al Ambiente and associated regulations of 1988 specify thal any hazardous waste generated by a
maquildora industry must be returned to the country of origin. Since the maaquilado.as arc becoming "higher
tech” and use increasing amounts of hazardous solvents, the number of maquiladoras exporting waste and
the volume of the exports should grow. However, EPA records show that only 1 perceni of maquiladoras
operating in northem Baja California and Sonora requested shipment of hazardous wasie 10 the U.S. The
percentage of maquiladoras producing waste is much larger. The low number of shipments is either an
information tracking problem or a lack of compliance. The Hazardous Materials and Waste Management
Work Group, one of the Mexican-U.S. work groups formed under the Binational Environmental Agreement,
is addressing this problem.

While we do not yet have many of the solutions for who pays for what along boi. ~ nor how much they
should pay, we are making significant progress in cocperative studies of the probicins. In the future, more
cooperation, compensation, and incentives are needed to minimize transboundary pollution.

C. Beyond the borders: A North American agenda for environmental cooperation

"Regionalism” seems to be the theme of many national security conferences these days. With the
dissolution of a bipolar national security environment defined by two superpowers, analysts project
increasing economic and political tics that strengthen regions. European economic integration of 1992,
combincd with the diminished role of the U.. and Canada in the North Atlantic Trcaty Organization, may
weaken North American ties to Europe and possibly make North American goods less competilive in
Europe. The Europeans more actively address shared environmental problems than do North Americans.
In contrast to our "foot dragging" over Global Climatc Change, Europeans are actively considering

swabilization of grecnhouse gas cmissions by curtailing the usc of fossil fuels in Europe. The Japancse are

10



developing clever new technologies to minimize carbon dioxide emissions from fossil fuel combustion.
Leasing arrangements offered by the Japanese even mitigate the large, up-front capital costs required for
energy and environme.ital efficiency improvements. When and if we decide to do something about carbon
dioxide emissions, we will perhaps be following Europe's lead in fuel efficiency and diversification of

encrgy supplies and buying Japanese equipment to accomplish thesc measures.

The global climate change issue is a prime¢ example of the uncertainty surrounding formulation of an
environmental policy, and a joint approach will require much time, effort, and concessions 10 develop. The
three countries can, however, increasc cocperation soon in several areas that might lessen emissions of
greenhcuse gases and solve othcr common environmental problems. Several exampies of cooperation exist
alread  cause they made economic sense: exploitation of Canada's hydroelectric power to avoid further
reliance on more polluting fossil fuels in the northeastern U.S.; and active considcration of a natural gas
pipeline that could could allow more replacement of other, dirtier fossil fuels.

We should immedialely begin sharing information and providing technical assistance to each other to avoid
the perils and pitfalls of environmen:al policy formulation discussed earlier in this paper. Al a ime when
the Canadian government is doubling environmental expenditures under the new Green Plan (Anonymous,
1991) and the Mexican government is implementing its new environmental law, joint studies Lo maximize
preservation of our continent's rich natural resources al reasonable cost are ripe for implementativn. None
of us can afford to waste any more resources on inefficient environmental programs, such as the mistakes
made under Superfund. Each of us alone would have to spend vast sums of money developing the tools o
ineasure environmental costs and benefits. These tools should be shared among the countries.

Other areas besides policy formulation ("talking”) and enforcement ("policing”) can perhaps yield much
larger benefits. The free rade negotiations present an excellent opportunity to increasc the flow of
“environment-friendly” technologies across borders. One area is more market penetration of energy-efficient
technology. Since energy consumption causes many of the negative cnvironmental side effects, increased
encrgy efficicncy becomes increasingly important from an environmental as well as an economic point of
view. Much cnergy-efficient technology is a:ready available, but has not been adopled because consumers
do nol appreciate its potential savings. We could cooperate on educaung encrgy consumers through public
information campaigns. We could also jointly consider the difficult political issues of increasing cnergy

prices or imposing a carbon (ax.

Another arca for possiblc cooperation exists: the huge, polluted natural laboratorics of Los Angeles and

Mcxico City. We should increase joint studics of air pollution, such as the one between the Mexican

11



Petroleum Institute and Los Alamos. Expensive models and technologies 10 characlerize and abale air
pollution caii be shared.

Most importantly, beyond joint policy formulation and information sharing, we can encourage North
American leadership in pollution abatement equipment manufaciuring by opening a large regional market 10
such equipment and jointly producing the equipment. Joint venture arrangements between Canada,
Mexico, and the U.S. should be considered.

The global nature of greenhou~e warming and the regional nature of acid rain and water poliution mandate a
coordinated North American approach 10 these environmental problems. None of us can afford 10 act alone

10 cunail air pollution if neighboring nauons cancel our efforis hy continuing w pollute.

IV. Conclusions

To preserve and increase quality of life and 1o protect our productive, economic resources, we need
environmental regulations. These regulations should be implemented in an economically efficient manner,
with use of taxes, subsidics, and pollution permit rading where possible. Since environmental regulations
seek 1o contro! very complex systems, it is hard o predict if the full life-cycle costs of controls will equal
the full life-cycle environmental benefits. Health risk analysis and equity iss cs deserve strong
consideration in formulation of plans. Public educaton is also needed o focus aticntion on the most
damaging hazards. Economic, risk, uncerainty, and equily analysis are all critical ingredients to

formulation of effective environmental regulations.

Lack of perfect information i1s no excuse for inaction. Given the magnitude of the possible ¢conomic
cffects of environmental damage, we must take an expecied valuc approach and begin Lo insure ourselves
against thesc daruages.

To date, costs of environmental controls have not been shown 1o affect economic competitiveness because
these costs are relatively small and arc overwhelmed by the cost of other production factors. However,
spending several billion dollars annually on environmental controls and cleanup means scveral billions less
will be spcnt on morc productive private and social investments. Given the magnitude of the costs
involved, it is cnltical to sharc knowledge and conuol echnologies to maximize the amount of pollution
abawement per dollar or pes . spent.  Diplomacy, good scientific and economic informaucn, and equity
analysis should govern our negotiations over transhoundary pollution prevention and clcanup. Canada.
Mcxico, and the U.S. should place environmental technologics high on the priority hist under the free trade
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agrecment. These technologies can help us to minimir= cur continent's pollution, to become more

efficient producers, and to compete in world markets in a growing technology area.
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