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International Environmental

Problems—A Taxonomy

Clifford S. Russell and Hans H. Landsberg

The last few years have seen an ex-
plosion of interest in environmental
problems among c'tizens of the devel-
oped countries, both East and West.
Most of this interest has focused on
domestic situations and on ‘possible
changes in domestic policies designed
to provide remedies. Increasingly, how-
ever, the focus has widened to embrace
environmental concerns that transcend
national borders. A high point may be
reached in June 1972, when the
United Nations Conference on the Hu-
man Environment will be held in
Stockholm. Wide-ranging discussions
and the signing of international treaties
on specific international environmental
issues are on the agenda. Even though
it will not be the first conference on
these subjects (1), both the auspices
of the United Nations and the publicity
that it is bound to receive will give it
special importance.

The growth of interest and enthusi-
asm, however, is not matched by ac-
complishments. That little action has
been taken is perhaps easily explained,
since sovereign states are involved in
these issues, which are old as a class
but essentially novel in degree. So far,
it has even proved difficult for con-
cerned parties to discuss the prob-
lems (2).
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A major reason for the lack of com-
munication has been the general failure
to look beyond the label, “international
environmental problems,” to the dis-
parate elements it covers and to limit,
in advance, the number of such ele-
ments that can be discussed at any one
time and in any given group. A second
reason may be that environmentalists
have sometimes couched their argu-
ments in terms that impugn the mo-
rality and intelligence of the parties
concerned, thus guaranteeing defensive,
hostile reactions (3).

A third reason may be that manage-
ment of internatonal environmental
problems is most often thought of in
terms of “police actions” and regulatory
authorities rather than as a compo-
nent of growth and development. It
should be realized that this component
of growth and development, neglected
by the now developed countries (and
being paid for dearly by tham), can
still be built into the development of
emerging countries, probably with long-
lasting benefits. Finally, political prob-
lems, in terms of a lack of new institu-
tions and mechanisms, have played a
role. For example, the growing pollu-
tion of the Baltic Sea involves eight
countries, three of which are in the
Soviet orbit, and one of which (East
Germany) has a sufficiently undefined
inter. ational status to make any in-
ternational agreement difficult, at best,
to achieve (4).
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Many environmental problems in-
volve citizens of two or more countries
and hence are “international.” Confu-
sion and controversy arise easily: an
individual or a government is usually
concerned with (or even aware of)
only one or two specific problems and
incorrectly assumes that other individ-
uals or governments are talking about
the same problem when they use the
same general label. Consider, for ex-
ample, the prospects for agreement
when one group’s mind is on the long-
term buildup of carbon dioxide in the
atmosphere and pariiculates in the
lower stratosphere; another worries
over the dangers associated with in-
creasing storage of radioactive wastes;
a third focuses on the ecological im-
plications of large-scale hydroelectric
developments in the tropics; a fourth is
concerned with the effect of domestic
air pollution controls on export prices
and hence trade patterns; yet another
is concerned about a specific regional
problem in which one nation’s pollu-
tion, or attempt at protection against
pollution, imposes costs on another
nation; and, finally, a group of devel-
oping nations views matters through the
prism of its overwhelming interest in
increasing per capita income.

Some of these situations affect all
the world’s people, though significant
contributors may number only a hand-
ful. Others are problems of a particular
region and do not concern nations
outside that region. To developing na-
tions, all environmental problems may
appear to be potential threats to their
domestic development. At the least,
they seem to be concerns of those na-
tions that have incomes sufficiently high
to permit concern with esthetics and
that have health standards high enough
to permit detection of the effects on
morbidity and mortality of concentra-
tions of sulfur dioxide. To lay the basis
for more successful discussion, this
article suggests a first cut at a taxon-
omy of international environmental
problems and solutions, as well as
areas in which further research can
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contribute to this discussion. We take
the point of view of the social scien-
tist, since that view is most likely to
speak directly to the concerns of those
who must ultimately do the discussing
and deciding, but the categories we
suggest are based on characteristics of
the physical world.

A Taxonomy of Problems

International environmental prob-
lems may profitably be divided in-
to two broad categories, depending
on the nature and scope of the inter-
national linkages involved: physical-
linkage effects and social-linkage effects,
The first may be divided again into
global and regional effects, and the
second into pecuniary and nonpecuni-
ary effects.

Global problems are those problems
that physically involve all or nearly all
nations of the world, either as con-
tributing parties (emitters) or damaged
parties (receptors) or both. Some of
the most widely discussed environ-
mental issues fall into this category.
For example, since World War II,
persistent pesticides have been used all
over the world in programs to control
disease vectors and agricultural pests.
The residues directly affect animal life
and potentially affect human life, not
only in the country in which a specific
application is made, but also through
the actions of wind, water, and living
carriers, even in regions remote from
the point of origin. Notice that it is
the combination of persistence and
mobility that makes the pesticide prob-
lem a global one. If any significant user
remains outside a control agreement
and continues application of pesticides,
the impact on everyone may still be
felt (5). Even if they were applied by
virtually every nation, highly toxic
pesticides that were used in small quan-
tities and that broke down quickly to
inert residual chemicals might not con-
stitute an international problem. Each
nation could manage its own environ-
mental quality problem by enacting its
own laws: It would not be dependent

for effectiveness on simultaneous action -

by all other user nations (6).

Two familiar examples of global
problems, the balance of carbon diox-
ide in the atmosphere and the particu-
lIate content of the stratosphere, are
closely related to man’s burning of
fossil fuels, and both tend to affect
the earth’s temperature (7). Here
again, the essential elements of the
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problem are persistence in the atmo-
sphere (for carbon dioxide, the ex-
tended time scale of the carbon cycle
and its components) and ‘the global
span of the physical systems involved.
Carbon dioxide is relatively stable, and
the molecules are not removed from
the atmosphere very rapidly. The
very small particulates do not settle out
rapidly, but tend to remain in suspen-
sion in the stratosphere over long pe-
riods. Thus global agreement will
eventually be needed to assure a long-
term solution. However, since the
sources of fossil-fuel emissions are
highly concentrated now in the de-
veloped countries (North America,
Western Europe, the Soviet Union, and
Japan), an agreement on limitations
among this group would probably re-
sult in a solution good for several dec-
ades at least (8).

Carbon monoxide and larger particu-
lates are also produced in great quan-
tities in some forms of fossil-fuel com-
bustion and cause specific environ-
mental problems. Carbon monoxide,
however, is not stable; it does not
survive long in that form in the air
and is not a problem at some distance
from the source. Similarly, larger par-
ticulates tend to settle out relatively
quickly after emission. Thus, even
though these products of combustion
are as ubiquitous as carbon dioxide
and the very small particulates, they
create almost entirely intranational or
local difficulties.

A fourth example of a global en-
vironmental problem is the dumping or
spillage of oil on the high seas. Here,
a look at the registry of the world
tanker fleet makes it clear that relatively
few nations are emitters. Through its
effects on marine life, however, the

- dumping affects the much larger group

of nations that engage in ocean fishing
(or that, by a slightly more remote
linkage, depend on another nation’s
catch). Ultimately, it could affect every
nation directly: if, for example, the
as yet controversial possibility that
continued large-scale dumping could
affect the photosynthetic activity of the
seas and hence could threaten one of
our largest sources of oxygen were to
be demonstrated; or if changes in the
surface reflectivity of the water affected
the earth’s heat balance. Once again,
the global nature of the problem re-
sults from the discharge of a persistent
residual into a natural system that
spreads the effects of the residual over
long distances. For example, Thor
Heyerdahl sighted numerous, Jlarge

globs of oil in a recent Atlantic cross-
ing. The list of global environmental
problems, which, prior to the nuclear
test ban treaty, also included worldwide
transport of radionuclides, may become
longer as our ability to measure trace
elements and track their movements
increases and we are alerted to inter-
dependencies as yet unseen. But for
the moment, the issues listed appear to
constitute the major, truly global phe-
nomena (9).

Regional Problems

Regional problems result from phys-
ical, including biological, linkages be-
tween two or more nations, with Iittle
or no spillover to the world at large
because of the particular combinations
of relatively low persistency of pollut-
ants and relatively limited scope of the
natural systems involved in transport-
ing them. Regional problems often re-
semble the domestic environmental
quality issues now facing most devel-
oped nations. That is, because geo-
graphic proximity frequently permits
identification of “upstream” and “down-
stream” countries, the assignment of
costs of control and the benefits from
damages avoided presents no difficulty,
even if the estimation of damages
avoided may, in principle, be impos-
sible in many cases. Many of the same
analytical techniques developed for
dealing with domestic quality issues are
directly applicable to regional situa-
tions. Examples of such situations are
most common in the highly industrial-
ized parts of the world: their natural
systems are subject to the most stress,
both in quantity and variety of pollu-
tion discharges; agriculture tends to be
more intensive, with the attendant use
of fertilizers and pesticides (70); “con-
ventional” pollutants associated with
lack of sanitary facilities (toilets, sew-
ers, waste disposal, and so on) are at
a low level, thus giving greater visabil-
ity to the pollutants associated with
high technology (detergents, scrapped
automobiles, carbon monoxide, and so
on); and incomes are high enough to
permit people to concern themselves
with damages to esthetic values and
recreational opportunities.

There is no lack of examples of re-
gional problems of the upstream-down-
stream variety. The Rhine serves France
and Germany as a sewer, but it serves
the Netherlands as a part of its wa-
ter supply. Acid rainfall over western
Sweden and eastern Norway has been
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attributed by some scientists to sulfur
oxide emissions originating in industrial
operations in Germany’s Ruhr and Eng-
land’s Midlands (11). As a result, trout
fishing in southern Norway is threat-
ened, and there is a suspicion that
the growth of trees is being slowed
down. The Environmental Committee
of the Organization for Economic Co-
operation and Development has been
asked to investigate the problem, and
management of the resulting project has
been entrusted to Norway. The sea-
borne flow of pollutants from Italy to
France along the Riviera is another in-
stance of the upstream-downstream syn-
drome (12). The use of Arctic waters
by U.S. oil tankers, should this develop-
ment occur, would be yet another, in-
volving Canada, the United States, and,
depending on the implication of ocean
currents and the like, possibly other
countries.

In other cases, because of the natu-
ral system involved, all parties become
both emitters and receptors. This is
true, for example, of the Baltic Sea and
of Lake Erie. Countries around the Bal-
tic are concerned, above all, about oil
transportation and mercury pollution
from pulp mills. The narrow link with
the North Sea makes much of the Baltic
practically an inland sea body, and the
results of a major oil spill could bring
great harm to any or all of the eight
countries involved.

Other cases involve despoliation
rather than pollution in the conven-
tional sense, but still present the up-
stream-downstream pattern of damage.
Thus, European conservationists are
concerned about the effects that the
Italian practice of netting will have on
migratory bird populations. Large num-
bers of birds that winter in Africa and
summer in the north of Europe are
trapped each year as they migrate up
the Italian peninsula (/3). Finally,
there are the major environmental al-
terations that involve neither pollution
nor despoliation. A case in point is the
Aswan Dam. By cutting the flow of
silt and organic debris in the Nile, it
appears to have adversely affected the
eastern Mediterranean sardine fishery
(I4) (apart from other consequences
that are purely domestic at this time).

Although regional and global prob-
Jems have many similarities, it is useful
to distinguish between them in order
to emphasize that not every internation-
al environmental problem need—or
should—be grist for the mill of the
United Nations. It may, in fact, be
helpful in seeking a solution to involve
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only the smallest possible group of na-
tions—generally those directly inter-
ested (/5). This is not, however, to
suggest that the distinction between
the two classes will always be clear.
Realistically, one must expect that some
large-scale regional problems will be
most conveniently dealt with as global
issues, while the interests of a very few
powerful nations may so dominate a
global problem that its solution rests,
at least initially, entirely with them
(16).

Social-Linkage Effect

Social-linkage effect is the term we
use to refer to a second class of inter-
national environmental problems in
which no physical linkages exist but
in which, nonetheless, the policies of
one national government impinge di-
rectly on the well-being of citizens of
one or more other nations. This may
occur through established economic re-
lationships between nations <(that is,
trade and investment, including foreign
aid), or in a way that is not, in the first
instance, pecuniary. We deal with the
second class first and call it, for want
of a better term, nonpecuniary linkage.

A classic case of nonpecuniary link-
age is that of one country’s possessing
unique natural or historical gifts that
citizens of other nations value as part
of the human cultural and natural heri-
tage (/7). Thus, for example, Uganda’s
plan to develop a hydroelectric scheme
that would involve cutting by 90 per-
cent the flow through Murchison Falls
(a very narrow gorge on the Upper
White Nile) has aroused considerable
ire among conservationists, particularly
those in Europe (I8, 19). The filling
of Lake Nasser, behind the Aswan
High Dam, stimulated an international
effort to rescue a number of tombs,
temples, and statues erected along that
stretch of the river by early Egyptian
civilizations. Similarly, the Italian gov-
ernment’s care of remnants of antiquity
has postponed the completion of Rome’s
subway, but has probably prevented it
from becoming an international issue
(20).

Many countries, particularly the de-
veloping nations, have been criticized
for failing to take effective action to
protect animal species that are valued
by conservationists around the world.
Perhaps the most widely known exam-
ples are the African cats, especially the
leopard, which are endangered by
poachers, and the Ceylonese elephant,

threatened by the large-scale clearing of
forests for agriculture.

These situations are local phenomena,
but they become international prob-
lems when citizens of other countries
protest and attempt to obtain actions
that accord with their own values rather
than with those of the country con-
cerned. Aroused citizens implicitly or
explicitly involve their own govern-
ments in their efforts. Thus, the oppo-
nents of the Murchison Falls Dam
would persuade the British government
to renege on its promise of financing the
initial construction phase (21). Thus
the nonpecuniary interaction can be-
come pecuniary.

It is worth noting that motives are
of the highest character in both camps;
and, as is always the case when neither
side is villainous, the problem appears
in its purest and most difficult to solve
form.

This is equally true of yet another
variety of nonpecuniary interaction—
international altruism, in which citizens
of one nation endeavor to help citizens
of another nation avoid mistakes in
dealing with the environment. For ex-
ample, agricultural experts in the West
may be anxious to help African nations
avoid exhaustion and erosion of laterite
soils. This type of interaction will only
lead to problems if the country to be
assisted does not agree that the pro-
posal is in its best interests, or if the
outside altruists become too insistent or
paternalistic.

This situation is apt to arise, above
all, in large-scale, agriculture-oriented
engineering works. As an example, con-
sider the controversy over the eventual
benefits of the Aswan High Dam.
Leaving aside the question—often hard
to judge—of whether or not some of
the effects were or could reasonably
have been anticipated, it is useful to
distinguish between adverse effects that
diminish the chances of success of the
primary project objectives, and those
that adversely affect some other en-
vironmental facet.

In the first instance, decreased soil
fertility or increased salinity, for ex-
ample, if indeed resulting from the
changed characteristics of the river,
would directly diminish the project’s
objective—that is, higher agricultural
production. Provided there was no dis-
pute on the scientific findings, it would
be a straightforward computation to
evaluate the size of the loss in dollars
and cents. There would be no room for
dispute over the consequences. By con-
trast, the spread of schistosomiasis,
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while also damaging to the country,
could not, in the same sense, be calcu-
lated as a direct offset to agricultural
production. Qutsiders might view it as
part of an ecological horror story and
consider it a serious offset to the value
of the project as a whole, but the na-
tional government, given the already
very wide diffusion of the disease in
rural Egypt, might view it less severely.
Indeed, it might even consider that in-
creased output and income might, in
the long run, provide a better basis for
a successful battle against the disease
anywhere. .

Weighing of environmental effects is,
then, unlikely to lead to controversy
in the first instance (direct relation to
project objective) but apt to do so in
the second (adverse side effects related
only tenuously, if at all, to project ob-
jective).

Divergences of judgment, as de-
scribed above, sometimes leading to
the attempt to impose some kind of
sanctions on another country, are not
new. Boycotts, embargoes, and other
measures have been used in the past
to express disapproval of a country’s
behavior and force it to comply with
more acceptable standards. What is
new here is the issue that gives rise to
such conflict and pressures; and as that
issue gains increased status among the
aspirations of mankind, the opportuni-
ties for intervention, as well as the felt
justification, are bound to rise.

Pecuniary Effects

The issue becomes at once more pe-
destrian and more pointed when we
turn to another class of social linkage
—namely, the pecuniary effects upon
country B of specific environmental
policies followed in country A. Here
the cases shade into well-known phe-
nomena in foreign trade, even though
the impetus lies in a newly prominent
field, the environment.

Thus, when the United States adopts
strict automobile emission standards, it
raises the costs of European and Jap-
anese auto manufacturers who wish to
export to this country. Even if the sales
price of U.S. automobiles should rise in
proportion, foreign manufacturers will
need to make special provisions for
cars sold in the U.S. market. This fact,
together with the likelihood of a pro-
portionately greater financial burden

on smaller cars, will directly affect the -

income of the owners and employees
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of foreign firms, and wili indirectly af-
fect the income of other citizens of
those nations. Similarly, limits on the
permissible sulfur content of fuels
burned in U.S. and European cities im-
ply gains for those nations that own
low-sulfur fuel reserves, and lost mar-
kets or decreased profits (because of
the costs of desulfurization) for others.
These examples are only extensions of
long-standing regulations in food im-
ports, for example, where tolerances
for specific ingredients or impurities,
or observation of stated sanitary pro-
cedures, are prerequisites for admission
to the U.S. market. They bring us
squarely up against trade effects as in-
ternational environmental problems;
and for many people trade effects are
the most immediate and important of
such problems. Thus, it will be valuable
to pause and consider how trade ef-
fects fit into the taxonomy we are pro-
posing.

There are generally two kinds of
trade effects: (i) loss of export mar-
kets as a consequence of the increased
costs of maintaining high environmental
quality in the exporting country, or
(ii) the erection of barriers to imports
in line with the importing country’s
policies on environmental quality (22).
In the first case, by forcing domestic
manufacturers to absorb the costs of
disposing of production residuals, en-
vironmental quality legislation will tend

to diminish the competitiveness of do-

mestic products in the world market.
This, in turn, will lead to a decline in
domestic income and employment and
to losses in the value of invested capi-
tal (23). The second effect is exempli-
fied by the standards on auto emissions
and sulfur content of fuels. Here the
major losses will arise through action
in the importer’s country, which raises
the additional specter of retaliation.

There is no doubt that both situations
can create friction between nations and
be the subject of negotiation, unilateral
action, and so on. Hence, both are in-
ternational problems. This is obvious
with barriers to imports, but the impli-
cations of the loss of export markets
are no less disconcerting. As put by
Germany’s Minister of the Interior
Genscher (24):

avoid a situation in which
individual countries exclude themselves
from making investments for environ-
mental protection, thereby securing com-
petitive advantages for their own econ-
omy vis-a-vis those countries who do meet
their responsibilities.

We must . . .

What is noteworthy here is the use of
the term “responsibility,” placing en-
vironmental effects in a context beyond
voluntary action.

It is important to realize, however,
that trade effects are quite different
from the direct, physical-linkage effects.
The loss of export markets due to ac-
tion in the exporting country is simply
an international facet of the classical
adjustment process necessary within an
economy when tastes or ground rules
shift markedly, causing capital and la-
bor to move out of some industries and
into others. Some owners of capital
suffer unanticipated losses, and, in the
short run, lower incomes and some un-
employment will result. But the real
cost of producing the same goods (or
of obtaining the goods internationally)
has increased by what it costs to
achieve the higher level of environ-
mental quality. Hence, given govern-
ment policies designed to maintain ag-
gregate demand, there is no reason that
full employment cannot again be ob-
tained (25). In the long run, and in
the absence of similar environmental
policies by other governments, the na-
tion will tend to import those goods
that involve the greatest environmental
costs and to export those involving the
least. It will, in effect, be exporting pol-
lution (26).

The emergence of so-called “pollu-
tion havens” is not a theorctical con-
sideration. For example, -air pollution
standards have .led to reductions in
copper smelting operations in Arizona,
Texas, Montana, and Washington, and
to an increase in shipments of ore to
smelters in West Germany, Canada,
and Japan. Japan is reported to be ship-
ping ore to Indonesia for smelting,
though on a very small scale. A move-
ment in the opposite direction is our
cxport of coal and lumber to Japan.
To the extent that those exports are
stimulated by lower prices, made pos-
sible by a lack of strip-mining regula-
tion and of control of timber overcut-
ting, the United States is functioning
as a pollution haven, suffering land
erosion, acid mine drainage, reduction
of wildlife stocks, and disruption of
natural vistas in order to support do-
mestic employment in export industries.

Environmental policies that act as
direct obstacles to trade affect the out-
side world as do other nontariff bar-
riers such as product quotas or import
prohibitions. For the domestic econ-
omy of the importing countries, the
higher real cost of imports is, again,
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simply one facet of the overall cost of
attaining the desired level of environ-
mental quality.

Because international trade problems
have been dealt with extensively cléé-
where, little need be said about them
here, even though they arise in a novel
context. However, the novelty must be
qualified. Nontariff barriers that confer

large gains on specific industries are-

frequently justified in terms of noble
objectives—to further health or some
other aspect of the well-being of some
or all citizens. When environmental ob-
jectives act as trade barriers, it is not,
therefore, surprising that the motives
of those who are responsible for them
will be suspected.

It is difficult to predict the effects on
international trade of domestic environ-
mental quality policies that are im-
posed unilaterally. The one attempt
with which we are familiar is limited
to five major developed countries
(France, Japan, West Germany, the
United States, and the United King-
dom). The reported results must be
interpreted with caution because of the
rather strict assumptions and limited
data on which they are based (27).
Nevertheless, this study does indicat:
the order of magnitude of the short-
term impact on national income and
the balance of payments of domestic
environmental control policies, if it is
assumed that each nation, in turn,
acts alone while others continue pres-
ent policies and that the government
of the nation imposing the controls
does not pursue policies designed to
reduce the resulting economic disloca-
tions. In this situation, the predicted
effect on the balance of payments and
national income of the United States
is quite small; on those of West Ger-
many, moderate; and on those of the
other three nations, substantial. These
results suggest that U.S. environmental
policy need not be constrained by fears
of serious national income and bal-
ance of payments implications, but
that other major developed nations
will probably be extremely cautious
about acting, except in concert with
their major trading partners, in such
a way as to force domestic industry to
take account of environmental dam-
ages. There is the additional complica-
tion that the degree to which adjust-
ments are borne by society as a whole
(for example, through subsidies paid
out of general revenue), as against
being reflected in the price of the af-
fected commodity, will impinge upon
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" relative prices and thus competitive-

ness in international markets.

Environmental considerations are
equally likely to affect the allied field
of investment. We have pointed out
the tendency to import, rather than
produce at home, goods that have a
highly adverse effect on the environ-
ment. In addition, some countries do
not impose strict regulations, either
because conditions (whether natural
or otherwise) do not yet require them,
or because they wish to attract capital.
As a result of these two factors, invest-
ments may be shifted to those coun-
tries. It is easy to see how such moves
can lead to international friction.

These investment effects also appear
in the field of foreign aid, whether
bilateral or multilateral, except that
here the reverse situation obtains. By
U.S. law, development projects financed
by the U.S. government must now be
evaluated for their impact on the en-
vironment. In a parallel development,
the World Bank has recently estab-
lished a program designed to look into
adverse effects of foreign aid on ths
environment. From such evaluations
are likely to come actions to prevent
or remedy adverse environmental con-
sequences. Hence, the cost of a given
project is likely to be higher than it
would otherwise have been, and the
host country will be concerned over
the competitive status of the goods and
services that will result from the in-
vestment. Recipients of aid do not
look kindly on the need for additional
foreign exchange, perhaps foreign
technicians, and further delay in
achieving economic independence—
all for benefits often little understood
or valued.

Shared Experiences

Before abandoning the taxonomy of
problems and proceeding to that of
solutions, a comment is needed on a
range of matters that are not in any
real sense international environmental
problems but that do relate to them.
These are the domestic environmental
experiences common to most countries
at specific stages in their growth.

Problems of human settlement, espe-
cially those of large urban areas, come
to mind at once. These are not new
problems. Most of them have merely
been given a new label. Thus Cal-
cutta, Rio de Janeiro, Lima, Tokyo,
and New York all suffer from prob-

lems related to large concentrations of
population. Similar problems were noted
in London 150 years ago. The inter-
national aspect lies in the commonality
of such problems, not in any inter-
action. And so it is with matters like
soil erosion, poor drainage and result-
ing salinity (encountered many thou-
sands of years ago in the plains of the
Tigris and Euphrates), deforestation to
meet the needs of shipbuilders (Rome),
or settlers (United States), and a host
of other environmental problems. Here
the opportunities for international co-
operation are greatest: in the exchange
of information, technology, and so forth.
In short, here is the possibility of prog-
ress without conflict. But, by the same
token, it is not here that truly per-
plexing international issues are found.

A final comment is in order on the
above taxonomy. A problem in any of
the three categories may be—and usu-

- ally is—complicated by considerations

of the income distribution among the
nations (and their citizens) involved.
These will be particularly obvious and
important when one or more of the
interested parties are developing na-
tions, but they will also be present
when only developed nations are con-
cerned. Any particular solution to an
international environmental problem
will involve transfers of real income
from nation to nation. These can gen-
erally be identified and at least par-
tially quantified at a technical level. But
the desirable direction and size of such
income transfers become two variables
for consideration in the political pro-
cess of choosing between alternative
outcomes.

A Taxonomy of Solutions

Solutions to international environ-
mental problems may be either nego-
tiated or imposed. If negotiated, the
appropriate group of interested parties
will, as we have suggested, be defined
by the scale of the natural system in-
volved, although considerable improve-
ment may be obtained over a fairly
long period through agreements among
the smaller group of nations responsi-
ble for most of the problem.

Solutions may be imposed by a sin-
gle nation or by a group of nations
that has the required economic—or,
in extreme cases, military—power. Th?
imposition may be directly by force:
for example, if one nation invades an-
other to destroy a dam that has changed
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the flow of a river (27). More likely are
impositions based on the terms of for-
eign aid (as in the Murchison Falls
example mentioned above), trade re-
strictions (as in auto emission standards
for imported vehicles and the prohibi-
tion against importing certain furs), or
by internal law operating as a trade
restriction (restrictions on the sulfur
content of fuels or prohibitions against
the landing of SST’s at domestic air-
ports). l

An imposed solution generally im-
plies that the costs and benefits have
been assessed by the imposing nation
from its own point of view. But if
negotiation is to be attempted, the
problem of evaluating alternative solu-
tions becomes extremely difficult. There
are the usual problems of making cost
comparisons among nations with dif-
ferent internal factor—cost structures
and correcting the nominal rate of ex-
change to reflect at least the most seri-
ous distortions. In addition, the task
of getting any real notion of the bene-
fits will be all but impossible. Na-
tions’ preferences for the changes in
environmental quality being sought
will vary in accordance with their
stage of economic development, cul-
tural matrix, political structure, and
so on. Moreover, these changes are
associated not with private goods,
where the market provides a test of
preferences, but with public goods,
which are consumed willy-nilly in equal
amounts by all. Therefore, there exists
an opportunity, if not an incentive, to
conceal true preferences (for a nation
as much as for an individual) and
report falsely on the evaluation of bene-
fits (28). Solutions may be imple-
mented through the setting of standards
or through levying charges on con-
tributing nations, although there are
tremendous difficulties in achieving
either on an international scale.

Standards, in turn, may be “ambient”
(that is, applying to the quality of the
environment of the receptor nations)
or “discharge” (applying only to the
contributing nations) (29). If the mech-
anisms of the natural world are suffi-
ciently understood, a set of ambient
standards, if attainable at all, can be
translated into a set of discharge stan-
dards (30).

Because demands for “minimum stan-
dards” crop up so frequently in pro-
posals for safeguarding the environ-
ment, it is well to stress that such mini-
mums are unlikely to be either un-
ambiguously defined or easily agreed
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upon. For example, is the minimum
standard for oil tanker design simply
to require hull thickness and tank sizes
such that at least tankers won’t break
up in storms for their first 10 years?
Or is it to require some minimum of
oil spillage resulting from a design
collision or grounding incident? Who
chooses the design incident and the
minimum acceptable spillage? Or, con-
sider minimum standards for mercury
contamination of foods. For any par-
ticular food, the level of contamination
that a nation will be willing to tolerate
will vary with the importance of that
food in the diet of its citizens, and
with the incidence of poisoning it finds
acceptable. Since individual suscepti-
bility to mercury undoubtedly varies,
any given minimum standard is likely
to result in some (albeit very few)
cases of poisoning. The only minimum
standard that can, with certainty, pre-
vent poisoning is a zero level. Any
nonzero level implies choices of proba-
bilities of incidence; and any level high
enough to be a minimum (in the sense
that no nation would insist that a
higher tolerance be agreed on) would
undoubtedly lead to significant inci-
dence in one or more nations.

Notice also that any standard which
changes the status quo will create costs
for some nations and benefits for
others. Thus, in the tanker example,
nations whose citizens own tanker fleets
or ship oil will absorb costs if tankers
are made more expensive. Nations with
coastlines near busy international ship-
ping lanes will reap obvious benefits
from stronger construction, smaller
tank size, and soon. Similarly for the
mercury example, nations producing
and consuming a particular food are
likely to differ on the desirability of
any standard, even a very low one.

The point is that minimum standards
are no more objectively determined
than would be optimum standards, and
attempting to find and agree on a set
of global minimum standards will not
make the negotiating problems appreci-
ably easier. Any standard that finds
immediate and nearly unanimous inter-
national support is likely to be quite
meaningless.

The term “monitoring” also tends
to give rise to much confusion, even
though it is a prominent activity apt
to draw nations together rather than
push them apart. One kind of monitor-
ing is directed toward exploring basic
processes and flows in natural systems,
setting baselines, discovering what needs

to be measured, and assuring compati-
bility of measurements carried on by
different nations. Some of this activity
is underway. A second sense of the
term refers to compliance with set
standards and is used in the context
of regulation. In terms of sequence,
the second sense follows the first. A
clear distinction between the two mean-
ings is helpful for avoiding unneces-
sary conflict and suspicion.

Other Dimensions of Variation

International environmental problems
differ in a number of dimensions other
than the one we have chosen for our
basic taxonomy. Thus, problems may
involve different time scales between
cause and effect and, hence, a differ-
ent level of immediacy for the present
population of the world. For example,
the buildup of carbon dioxide is a long-
term problem, with the possibility of
any detrimental global effects many
decades in the future, if they occur at
all. This is apart from the fact that the
environmental effects of fuel combus-
tion and energy conversion and use
generally are as yet poorly understood.
Thus, any attempts at timing are highly
speculative.

The persistent pesticide problem, on
the other hand, is much more immedi-
ate, with consequences of past appli-
cations observable today and with
every indication that the situation will
worsen unless action is taken now.
Related to this dimension of timing
is the degree of certainty with which
an event will or will not occur. Gen-
erally, the further in advance effects
are predicted, the more uncertain the
outcome; on the other hand, the con-
tinuation of presently observable ef-
fects is far more certain.

Two other important dimensions of
environmental problems are magnitude
and degree of irreversibility of effects.
Because the effects will be of different
types, occur in different places, and
affect different facets of human life,
the relative magnitude of particular
problems is not easily determined, ex-
cept in the infrequent cases where some
estimates of monetary damages can
be obtained.

The scope of effects, however, can
roughly be compared: For example, a
global warming trend is a “greater”
effect than is the extinction of a spe-
cies. However, this approach is too in-
tuitive, and it becomes progressively
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less useful as one moves away from
extremes.

Reversibility refers to the possibility
of returning the world, or one of its
subsystems, to the state it was in be-
fore some effect occurred. Thus, sulfur
dioxide pollution in the atmosphere,
because of the speed with which it is
scrubbed out, is highly reversible. The
construction of a dam, on the other
hand, is generally considered to be ir-
reversible. As a matter of fact, many
effects are reversible at some cost; ir-
reversibility, in everyday parlance, gen-
erally means that the cost of returning
to an earlier state is very high. True
irreversibility can be seen in species
extinction, destruction of scenic areas,
and changes in global climate and
weather (except sub specie- aeternitatis).

The dimensions of timing, certainty,
“magnitude, and reversibility of effects
all contribute to the broader dimension
of urgency. A situation that produces
immediate (thus certain), serious, and
irreversible effects is perceived as more
urgent than a situation that produces
long-deferred (hence uncertain), minor,
or reversible effects. There is, of course,
no one scale on which all environ-
mental problems may be ranked ac-
cording to urgency, but individuals
and governments make subjective eval-
uations of this sort all the time, and
these evaluations help to determine
willingness to negotiate solutions.

The ability to proceed from some
mutual willingness to negotiate to an
acceptable settlement will depend, in
general, on the number of interested
parties, the degree of diversity in their
development and needs, and the nature
of the issues involved. For example,
if “national pride” somehow becomes
an issue in its own right, negotiation
will be far more difficult than if only
economic or esthetic questions were
involved (though in practice it will
be hard to make distinctions). More
important, objectives differ. Thus, de-
veloping countries will generally de-
sire to exploit their natural resources
more rapidly and process more of them
at home, in order to earn foreign ex-
change and raise per capita income.
“Some of us would rather see smoke
coming out of a factory and men em-
ployed than no factory at all. It is,
after all, a matter of priority,” com-
mented the president of the Consumer
Association of Malaysia at the recent
meetng of the International Organiza-
tion of Consumers Unions (37). At
the same conference, the director of
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the Consumer Council of India is
quoted with this remark: “The wealthy
countries worry about car fumes. We
worry about starvation” (31). Presence
or creation of appropriate institutions
will also make a difference. The pool-
ing of the Scandinavian countries’ re-
search efforts in “Nordforsk” is likely
to promote internationally advanta-
geous action, just as failure to do so
in the context of the Baltic will retard
action. Thus, building institutions is
an important element of progress in
negotiated settlements.

Some Research Needs

We have attempted simply to out-
line and categorize the range of issues
subsumed in the broad heading “inter-
national environmental problems.” Solu-
tions to these problems must rest on
difficult international negotiations, but
social scientists can play a useful role
in setting the stage for such negotia-
tions by undertaking research to an-
swer questions that are currently being
answered, without sound data or anal-
ysis, by advocates of one or another
solution. The following are examples
of such questions:

1) What are the pitfalls of various
types of international agreements as
revealed by previous experience, for
example, in the field of marine fish-
eries or international communications
via the radio spectrum? What forms
and safeguards have proven to be suc-
cessful in, for instance, international
control of uses of nuclear energy? in
control of the movement of toxic ma-
terials, such as drugs?

2) What are the costs of altering
the behavior currently giving rise to
the problems? For example, what
would be the costs (economic, politi-
cal, and in terms of additional radia-
tion hazard) of the widespread substi-
tution of atomic energy for fossil fuel
in generating electricity, in order to
cut down on global emissions of car-
bon dioxide and particulates (8)? What
would be the cost of abandoning the
use of DDT in specified areas and for
specified purposes, and of replacing it
with a range of alternatives? What
would be the costs of undertaking
alternatives to the schemes giving rise
to the direct nonpecuniary interactions
defined above? As a specific example,
what would be the additional costs to
Uganda of obtaining the generating
capacity of the Murchison Falls pro-

ject by some other method? Or how
valuable is the generating capacity that
would be lost in some compromise
scheme to preserve a flow through
Murchison Falls?

3) What policies could be devised
to assure that the cost differences cal-
culated above could be made up by
nations voicing concern? As a sub-
problem, how could one effectively
assure the country making the substi-
tution—as one would have to—that
the cost difference would not come
out of development funds that had
already been committed? And how
would it be possible to erect safe-
guards against “ecological blackmail”
(that is, the threat of an adverse un-
dertaking as a means of securing finan-
cial indemnity for acceptable modifi-
cations, or abstention from action)?

4) What are the costs of meeting
various objective sets of ambient en-
vironmental quality standards in such
classic cases as the Rhine and the
Baltic? Who would bear these costs
in the first instance? And what msch-
anism could encourage payments from
nations deriving benefits to those bear-
ing costs?

This list is not meant to be compre-
hensive, but to outline a set of specific
problems that can be tackled by social
scientists with, for the most part, tech-
niques that have already been de-
veloped in the context of domestic
problems. It is purposely confined to
the cost side of the problems and is
designed to modify arguments about
these problems, at least to the extent
that proponents of change know what
costs they are imposing on other na-
tions. The task of quantifying benefits
is probably beyond the competence of
any scientist and must remain a mat-
ter for political judgment as exercised
in the process of negotiation.
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