CHAPTER 14: THE ATMOSPHERE
Pages 361-396

The atmosphere is like an ocean of gases that envelops the globe. It presents the same issues of a™~commons"
that we saw in the previous Chapter. But the stakes for humanity are much higher. For athough we might be able to
survive polluted and degraded oceans, we cannot breathe a polluted and degraded atmosphere and survive.

Chapter 8 has previously dealt with transboundary pollution. Here we examine the broad-scal e atmospheric
problems of ozone-layer depletion and climate change.

A. OzoneLayer Depletion

1. The Chemistry of the Atmosphere*

The atmosphere is arelatively thin protective gas blanket covering the earth which serves two functions of
importance for planetary life: it filters the sun's ultraviol et radiation and protects the earth from its most dangerous
wave lengths; and functions as a heat blanket, providing the heat necessary to maintain the stability of the
stratosphere. Nearly two decades ago, Rowland and Molina postul ated that the release of CFCs and halons harm the
atmosphere.? Since that time, scientific investigations have confirmed their predictions.

The ecosystem must be protected from excessive solar ultraviolet radiation; otherwise, al specieswill face
dire consequences. This phenomenon is caused by the depletion of the ozone layer, aresult of man- made chemicals
released into the atmosphere. Ozone, an oxygen molecule with three atomsinstead of the normal two, is found
throughout the atmosphere, but especially within the stratosphere. Ozone molecules are formed by the collision of
solar ultraviolet rayswith ordinary oxygen molecules. These collisions create free oxygen atons that recombine
with ordinary oxygen moleculesto form ozone molecules. These ozone molecules are split again by solar energy-
stimulated reactions. The natural balance of processes cyclically producing and breaking down ozone has been
altered by human activities which introduce ozone destroying chemicalsinto the atmosphere.®

CFCs and halons are man-made chemicals with attractive characteristics, since they have significant
commercial applications. Inert and immensely stable, neither flammable nor poisonous, easy to store and cheap to
produce, they were amiracle discovery of the twentieth century. They are used extensively in foam-blown plastics,
refrigerators, air-conditioning, as electronics industry solvents and as aerosol propellants. Their chemical properties,
while so useful on earth, also attack the ozone layer. Both CFCs and hal ons have high ozone depleting potential
(ODP) and as aresult have been the targets of regulatory action to limit their use. These chemicals slowly percolate
into the stratosphere, where they are photolyzed by ultraviolet light and release chlorine radicals. This free floating
chlorine chemically attacks and destroys ozone. This destructive process has significant implications for human
beings, plants, aguatic organisms and human-formulated materials.

Ultraviolet radiation emitted by the sun reaches the atmosphere in arange of varying wavelengths. Its most
destructive radiation, long wave length UV light, or ultraviolet-B, is reflected back into space by the protective
ozone layer. An ozone reduction of one percent in the stratosphere entails atwo to three percent ultraviolet-B
increase, jeopardizing human health as well asthe environment in various ways.

The link between ultraviolet radiation and skin cancer iswell established. The Environmental Protection
Agency (EPA) estimates 153,587,100 additional cases of fatal melanoma cancersin the U.S. by the year 2075 if
CFCsare not controlled. Also, epidemiological studies haveidentified a correlation between the prevalence of
cataracts in humans and the flux of ultraviolet radiation reaching the earth's surface.* Excessive radiation attacks
human and animal immune systems, increasing human susceptibility to infectious diseases. Depletion of the ozone
adversely affects the food we eat and the air we breathe. Crop yields of several kinds of agricultural plants may be
affected. Moreover, larval forms of several important seafood species might suffer appreciable die-off, thereby
endangering the seafood cycle. Experiments documented the inhibition of the photosynthesis of phytoplankton,
which isanatural link of CO,. Ultraviolet radiation is also implicated in the degradation of polymers and the
formation of tropospheric ozone (city smog). In addition to ozone depletion, CFCs also contribute to global warming
by absorbing energy that is emitted by the earth back into the atmosphere.® Because of their two-fold capacity to
attack the earth's atmosphere, CFCs clearly pose athreat to the global environment. A solution to the problem of
ozone depl etion depends on a quick abatement of the amount of chlorine reaching the stratosphere.

CFCsare emitted from avariety of sources. The major ones are: air conditioners, refrigerators, solventsin
electronicsindustry, and plastic foams. New applications of CFCs continue to be introduced, and uses yet
unforeseen could become additional sources of future emissions. Chemical producers consider
hydrochlorofluorocarbons (HCFCs) and hydrofluorocarbons (HFCs) to be feasible alternativesto CFCsused in
refrigerators and air-conditioners. HCFCs and HFCs have no significant effect on atmospheric ozone. The former
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has no chlorine, so it cannot contribute to ozone depletion. The latter has only a0.01 ozone depleting potential .®
Extensive use of these chemicals does, however, delay the recovery of the ozone layer. The latter provision cautions
producers against relying on these substances as appropriate substitutes and investing too heavily in them. These
substances are, at best, an interim solution.’

2. The Ozone Protection Regime®

A diffuse layer of ozonein the upper reaches of our atmosphere has shielded life on the planet from ultraviolet
radiation for millions of years. A seemingly unrelated event in 1928 was the devel opment of chlorofluorocarbons
(CFCs) by Dupont chemists. These extremely stable and consequently long-lived substances were hailed as
technological triumphs. If one recurrent theme in the effort to protect the ozone layer is uncertainty asto thereality
or extent of athreat, then it is noteworthy that for almost fifty years after the discovery of CFCs, the community was
ignorant of the threat CFCs posed and, as a consequence, focused only upon the benefits they accorded. CFCs came
to be used in amultitude of ways, and the amount and types of CFCs utilized grew dramatically, first after the World
War 1l and again in the late 1960s.

In 1974 however, two scientists postul ated that these stable substances, for the most part, ultimately reached
the stratosphere; that once there, they finally became exposed to the ultraviolet radiation from which they had been
shielded by the ozone layer; that this highly energetic radiation broke down the CFC molecule, releasing chlorine
atoms; and that such chlorine atoms then served as catalysts in reactions which broke down ozone molecules. It was
estimated that each chlorine atom released could destroy 100,000 ozone molecules, ultimately depleting the ozone
layer and exposing the planet to increased harmful ultraviolet radiation.

Two responses to thistheory quickly emerged. Some experts pointed to the dangers of failing to act quickly to
protect the ozone layer. Others pointed to the costs of acting precipitously on the basis of a contested and yet
unproven hypothesis. This confrontation became akey characteristic of the debate regarding CFCs and ozone
depletion for most of the decade that followed. Moreover, because the issue became a clash of experts which was
not accessible to laypeople, there was alack of shared knowledge concerning the problem that in many ways
foreclosed broader public participation. Public debate regarding regulation initially focused upon the use of CFCs as
propellantsin aerosols, ause that clearly resulted in releases of CFCsinto the atmosphere. Not without difficulty, a
number of states, including the United States, Canada, and Sweden, moved toward national bans on such aerosols.
These efforts at unilateral action added new characteristics to the debate. First, the concern arosein U.S.
governmental circlesthat these unilateral efforts might be counterproductivein that the actions of afew states took
pressure off other statesto do likewise. In other words, there was afree rider problem. Second, because lawmakers
and the public often could not judge the debate of experts, governments began undertaking their own studies. These
studies provided more impartial and authoritative sources of knowledge regarding the subject. They would take time
to complete, but their eventual release would profoundly affect the debate. In some cases, such as in the United
States, a study would strongly support regulation efforts, while in other states such as the United Kingdom, the study
would have the opposite effect.

Even as the national debates proceeded, the groundwork for an international approach waslaid. The United
Nations Environmental Programme (UNEP) in 1977 convened a meeting to begin the international process. The
meeting resulted in the adoption of the “"World Plan of Action on the Ozone Layer" and the establishment of a
Globa Coordinating Committee on the Ozone Layer. In 1981 UNEP established an Ad Hoc Working Group of
Legal and Technical experts charged with the task of drafting aframework convention for the protection of the
ozone layer. A framework convention isadocument that aims not at substantive norms, but rather at establishment
of theinstitutional framework that will result in such norms. The Working Group released the first draft of its work
in October 1983, and several further drafts were produced prior to the Vienna Conference in March 1985, which
ultimately adopted aframework convention.®

Adoption of the Vienna Convention was bittersweet, however, because several states had sought more from
the Conference. In particular, Finland, Norway, and Sweden circulated adraft protocol to the then developing
framework convention (the Nordic Annex) that would have banned aerosol use of CFCs.

Even aswork proceeded in anticipation of a second meeting to adopt a protocol, two important trends were
occurring. First, a British research group in May 1985 announced that huge losses in Antarctic ozone had occurred
in the springs of 1982, 1983, and 1984. By late summer 1985 American satellite measurements, free of certain
previousinterpretational errors, confirmed the British findings. The Antarctic ozone hole created quite astir in the
scientific community since none of the atmospheric models devel oped up to that point would have predicted such an
event. Asaresult, amassive international research effort was undertaken to determine whether chlorine was
responsible for the hole. In thisinstance, there would not only be theories, but actual measurements of the chlorine
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in the stratosphere over Antarcticawould be taken. In more general terms, the Antarctic hole was significant
because, even before the scientific community could confirm that chlorine was responsible for the hole, the public
had what in its view was tangible and comprehensible evidence that humanity could fundamentally alter the Earth's
atmosphere. Asthe public increasingly voiced its concern, the states participating in the international negotiations
became increasingly receptive not only to aban on aerosol use, but, more generally, to across the board phased
reductions in CFC and halon consumption and production.

The second trend also facilitated the inclination to adopt across the board phased reductions. Specifically, the
major producers of CFCs had cometo believe that environmentally safe substitutes for CFCs existed, and that it was
for each of themin their individual interest to be the first to develop and offer such substitutes. Although it was
thought that such substitutes would be several times more expensive than CFCs, it was al so thought that there would
be amarket for them in aworld that called for [imits on the use of CFCs. Simultaneously, numerous large users of
CFCs moved to eliminate their reliance on such substances.

For these reasons, the Montreal meeting was quite different from the one held only two years earlier in Vienna
inthat virtually all of the interested parties were now in agreement that some amount of phased reductions was
appropriate. Thus, even though the final report of the international study of the Antarctic hole was not yet released, a
Protocol to the Vienna Convention calling for afifty percent reduction in the production and consumption of
specified CFCs over an approximately ten year period was adopted in Montreal in September 1987.1°

But even as states adopted the Montreal Protocol in September 1987, two major concerns were present
regarding the instrument. First, the startling findings regarding the Antarctic ozone hole, officially confirmed only
after the meeting in Montreal, had not been taken fully into account in the Protocol. The negotiators were frustrated
by their apparent inability to draft regimes that kept up with the revelations emerging from the scientific community.
They had taken a step forward in Montreal, but they felt that they were always two steps behind in their own
understanding of the problem, and at least two steps behind in their response to the problem. Thus, there was a
widespread feeling that the Protocol was inadequate and would require revision.

Second, the early indications by Chinaand India, representing over one-third of humanity, that they would not
become parties to the Protocol because of itsfailureto provide adequate assistance to devel oping countries,
suggested that the international community might not be sufficiently cohesive to comprehensively regulate the
matter. Aswith greenhouse gases, the international community was coming to realize that the atmospheric changes
theorized were evidence of the increasing burden of a growing population on the planet, and that all such problems
ultimately boiled down to a combination of the number of people in the world and the way they lived. It was
apparent that any regime relating to protection of the ozone layer must include highly populated states, whether or
not they presently were significant consumers or producers of ozone-depl eting substances. This development was
particularly important because it marked one of the few times that the industrialized world needed the cooperation
and participation of the Third World. This need allowed the third world to raise development and international
equity concerns they believed had been unaddressed for too long.

Asto the adequacy of the Montreal Protocol, planning for its adjustment and amendment began almost
immediately. The political focus on the global environment in general, and on the protection of the ozone layer in
particular, was intense from the 1987 Montreal Conference of the Parties to the 1990 London Meeting of the Parties
to the Montreal Protocol. Of particular importance at thistime, although less publicly dramatic than the Antarctic
ozone hole, was the release of a study by the U.S. Environmental Protection Agency asserting that even assuming
one hundred percent global participation in the Protocol, the presence of chlorine in the stratosphere would, by the
year 2075, increase by afactor of three.

Amidst these new revelations, the entry into force of the Montreal Protocol on January 1, 1989, was
anticlimactic and hardly noticed. At that time, one nation after another was calling for swifter and deeper cutsin the
production and consumption of ozone-depl eting substances, and in some cases unilaterally adopting such measures.
By the opening of the London Meeting in June 1990, the negotiating parties were in agreement not merely on
accelerating the phased reductions, but on phasing out entirely the substances specified by the Montreal Protocol.
The primary issue was whether this phase out should be accomplished by the year 1997 or the year 2000, the |atter
representing the adjustment ultimately made to the Montreal schedules. Simultaneously, evolving scientific
knowledge regarding the threat posed by other substances led to the consensus to amend the Protocol so that it
would require phase outs of other fully halogenated CFCs and carbon tetrachloride by the year 2000, and a phaseout
of methyl chloroform by the year 2005. Increased understanding that the substitutes thought to exist at the time of
the Montreal Protocol might also be o0zone-depleting and significant contributors to the greenhouse effect, resulted
in the designation of these substitutes as "transitional ozone-depleting substances," and in the conclusion that the
transitional substances should be phased out by the year 2040, or, if possible, by the year 2020.
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The apparent willingness of nonparticipating countries such as China and Indiato operate outside of what they
perceived to be an unjust regime, was pitted against the reluctance of some developed countries such as the United
States, to construct new international structures, to recognize aright of such countries to assistance and technology
transfer, and to encourage linkages between participation in regimes like the Protocol and recognition of the special
situation of developing countries. This reluctance was particularly strong since, at this same time, the developing
world was making anal ogous demands for aglobal climate change fund. In time, the United States, virtually alone,
opposed the establishment of afinancial mechanism. In May 1990 an apparently firm refusal to offer new moniesto
help developing countries phase out 0zone-depl eting chemicals threatened to derail the London Meeting planned for
late June and early July 1990. In mid-June, however, the United States agreed to provide such monies, and shifted its
focus to the mechanism for the disbursement of such monies, pressing for a controlling voice in how the fund would
operate. Ultimately, the London meeting adopted amendments to the Protocol that provided for technology transfer,
and established afund under the supervision of afourteen member committee drawn from the developed and
developing world. At the conclusion of the London Meeting, the representatives of Chinaand Indiaindicated their
countrieswould sign the Protocol in 1992. The reference by these del egates to the 1992 date is significant because it
implies afurther linkage between their willingness to join the Protocol and the development of a more general
climate trust fund at the United Nations Conference on Environment and Development to be held in Brazil in 1992.

After the London Meeting, two major areas of concern remain. First, anumber of groups assert that the
Protocol even as adjusted and amended does not go far enough. Although thelist of controlled substances has been
increased and, for the most part, total phaseouts have been called for, an observer group at the London Meeting
noted that the phaseout periods--generally of ten years--will allow the production of another seventeen million tons
of ozone-depleting substances. Such arguments arise amidst continued findings by the scientific community that the
ozone layer continues to deteriorate over Antarctica, the Arctic, and generally, and increasing evidence that the same
substances that deplete 0zone are major contributorsto global warming.

Second, there is a growing sense that agreement upon the Protocol and its adjustments and amendments, even
if not completely satisfactory, may have been an easier task than will be the facilitation, monitoring, and
enforcement of itsimplementation.

a A Restatement of the Regime

(1) The Organization of the Regime

There are two main strands to the international organizational scheme created by the Vienna Convention and
the Montreal Protocol, as amended and adjusted. First, there are state parties (to the Convention, to the Protocol, and
to the Protocol as amended) who meet on aregular basis and who in smaller groups meet more regularly for
particular tasks. Second, there is a Secretariat which fulfillsanumber of duties, occasionally through ad hoc
working groups, assigned to it by the state parties in the Convention and Protocol.

With respect to the parties to the ozone protection regime, there are three formal groups of parties. First, the
Vienna Convention establishes a™ Conference of the Parties." Second, although no special name such as
““Conference" is given, the term ~"Parties" in the Montreal Protocol means only the parties to that Protocol. Third,
because the Protocol was amended in London, there may be slight divergences between those states party to the
Protocol and those states party to the Protocol as amended. Inasmuch as a party to the Protocol or the Protocol as
amended must also be a party to the Convention, the partiesto the Protocol or the Protocol as amended are
subgroups of the "~ Conference of the Parties" to the Convention.

Both the Convention and the Protocol provide that there shall be regular meetings of the partiesto the
respective instruments. As a practical matter, these groups of parties coordinate their meetings, and the Montreal
Protocol generally calls for the meetings of Partiesto the Protocol to be held in conjunction with the meetings of the
Conference of the Parties to the Convention. The primary distinction between the groups of parties thus reduces
their standing to vote upon, or have an official voice regarding, certain issues. In particular, only Partiesto the
Protocol, and not those who are solely members of the Conference of the Parties to the Convention, can vote on
amendments to the Protocol. Similarly, membership on the Executive Committee, which isresponsible for the
Multilateral Fund established by the London Amendments to the Protocol islimited to Parties to the Protocol as
amended.

Although there are various groups of parties, there is only one Secretariat for the Convention and the Protocol .
The Secretariat functions are carried out by the UNEP and, in this sense, the Vienna Convention can be seen as
merely formalizing the coordinating role held by UNEP before the Vienna Conference. The duties of the Secretariat
are set forth both in the Convention and the Protocol, and both of these documents allow for the Conference of
Parties to the Convention or the Parties to the Protocol to assign the Secretariat other functions.

Finally, the organizational structure created by the Convention and Protocol necessarily has extensive relations
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with two other organizational clusters. First, in order to provide a better foundation for the timely making of policy,
there are relations with the public international scientific community (namely, the World Meteorologica
Organization and the World Health Organization), leading national scientific agencies, and private international
scientific organizations. Second, in order to provide financial and technical assistance, there are relations with
organizations such as the World Bank.

(2) The Lawmaking Process

A number of innovative steps in lawmaking are contained in the Montreal Protocol. The general implications
of these steps are discussed in Part 111; the following discussion describes the formal structure of the regime asiit
presently exists.

The Protocol anticipates that continued revision may be necessary, and calls for the Parties periodically to
assess the adequacy of the measures taken in the Protocol. The Protocol provides that the parties, on the basis of
such an assessment, may decide to adjust the reductions called for in the controlled substances, and, if the parties are
unable to reach agreement on such adjustments, two-thirds majority adoption of adjustments shall be binding upon
all Partiesto the Protocol. Thus, the Parties to the Protocol have limited legislative power in this areawith an
objector's recourse being withdrawal generally from the Protocol. Some of the actions taken at the London Meeting
were adjustments.

In contrast to this legislative-like adjustment process, thereis also the more commonly encountered
amendment process that becomes binding only upon those states who accept such amendments. In thisregard, itis
particularly important to see that although the parties may make adjustments to the controlled substances al ready
designated, they cannot use an adjustment to designate a new controlled substance. As a consequence, the actions
taken at the London Meeting were in part also amendments. Many of the amendmentsrelate to the creation of a
financial mechanism, but many othersrelate to the addition of new controlled substances. The crucial implication,
however, isthat since amendments must be consented to in order to have application to any particular party, a
confusing array of regimes may arise.

(3) The Normative Scheme

The Obligation to Phase Out Designated Ozone-Depleting Chemicals. The basic regulatory approach of the
Montreal Protocol in 1987 wasto require the Parties to the Protocol to reduce their production and consumption of
five chlorofluorocarbons specified in Group | to Annex A of the Protocol, and three halons specified in Group Il to
Annex A of the Protocol. The London Adjustments to the Protocol accelerated this timetable and deepened the cuts
by requiring the parties to phase out production and consumption entirely by the year 2000.

The London Amendments to the Protocol added new chemicals to the regulatory scheme, specifying themin a
new Annex B. A phaseout by the year 2000 is required for other fully halogenated CFCs and for carbon
tetrachloride, while a phaseout of methyl chloroformis required by the year 2005.

The scheduled reductions, leading ultimately to phaseouts, are expressed in terms of percentages of calculated
national levels of consumption and production in either 1986, in the case of the substances originally regulated by
the Protocol, or in 1989, for the substances added to the scope of the Protocol by the London Amendments. The
national calculated levels thus are particularly important bench marks for the purpose of the regulatory scheme. Itis
important to note how the calculated level and the reductionsin that level relate to baskets of substances. Group | of
Annex A, for example, designates five different CFCs. It is up to each state to decide how they will mix reductions
of the five so asto meet any particular scheduled reduction in the overall calculated level. To avoid falseincentives
in this scheme, the formulafor the calculated level placesal of the various designated chemicals on the same level
by multiplying the amount of each chemical produced, imported, and exported by its **ozone-depleting potential "
such potentials also being specified in the annex.

The use of national calculated levelsis also significant because it inherently gives value to historical usage and
avoids the difficult issue of equitably allocating between states alimited resource, the right to emit ozone-depleting
substances. Thus, the United States could be viewed as particularly advantaged under the Montreal Protocol since a
fifty percent reduction in its production and consumption would still leave it with a disproportionate per capita share
of such use. This significance of course diminished greatly when the Protocol was adjusted and amended so as to
require phaseouts rather than mere reductions.

Two constructive exceptions to the reductions schedule are expressed in terms of the calculated level. First,
any party may transfer to another party any portion of its calculated level of production, so long as such transfers do
not cause the parties involved to exceed collectively the production limit applicable to them as a group. Second, if a
party had contracted for a production facility prior to September 16, 1987, or provided for such expansion in
national legislation prior to January 1, 1987, then that party may add such production to its calculated level.

Recognition of the Special Situation of Developing Countries. The special situation of certain developing
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countriesis recognized through the possibility of adelayed phaseout schedule for such countries. These special
provisions apply to any party "“that is adeveloping country and whose annual calculated level of consumption...is
less than 0.3 kilograms per capita. . . ." The delay worksin two ways. First, these parties are allowed to exceed the
target percentage reduction at any point in the schedule by a specified percentage of their initial calculated level if
such action is necessary in order to satisfy “basic domestic needs." Second, such developing countries, in order to
meet basic domestic needs, also are entitled to delay at every point their compliance with the schedul e of reductions
|eading to phase outs by a period of ten years.

The Resolution of States to Act Beyond the Requirements of the Protocol as Adjusted and Amended. It is
important to recognize that the reduction schedule set forth in the Protocol as adjusted and amended represents only
the baseline. A number of states have accepted greater obligations, and the Protocol urges the partiesto act with
greater dispatch when possible. Particularly significant in thisregard isthe Declaration at the London Meeting by
thirteen developed countries of “"[t]heir firm determination . . . to phaseout the production and consumption of all
fully halogenated chlorofluorocarbons controlled by the Montreal Protocol, as adjusted and amended, as soon as
possible but no later than 1997." Similarly, all the parties at the London Meeting resolved to do the following:
refrain from using certain other halons except for essential applications; use *“transitional substances with alow
ozone-depleting potential, such as hydrochlorofluorocarbons (HCFCs)," with great care and with aview to their
replacement by nonozone-depleting and more environmentally suitable alternatives no later than 2040 and, if
possible, no later than 2020; phase out production and consumption of methyl chloroform as soon as possible; and
express appreciation to those parties that have already taken measures more stringent and broader in scope than
those required by the Protocol.

(4) Encouraging Participation and Facilitating Implementation

From the beginning, it was recognized that the shared nature of the ozone-depl etion problem required
widespread participation in the regime to be established by the Convention and Protocol. Encouragement of
participation by developing countries, in particular India and China, required mechanismsto aid implementation of
the regime by those countries. Thus, encouragement of participation and facilitation of implementation were and
remain linked.

The regime encourages participation in a number of ways. First, because the reduction schedules are tied to
either 1986 or 1989 levels of consumption and production, there is no advantage to waiting to join the regime.
Second, although the parties to the regime during the phaseout periods may trade the controlled substances with one
another, the Protocol, as adjusted and amended, progressively restricts trade involving controlled substances
between parties and nonparties. Thus, for example, by January 1, 1993, the parties, having agreed upon alist of
products containing the controlled substances specified in the Montreal Protocol, shall bar the import of those
products from any state not party to the Protocol.

Third, the Protocol not only attempts to limit the advantages of remaining outside, but for developing
countries, also provides incentivesto join. The Montreal Protocol originally was vague on this point, providing that
the parties, recognizing the particular needs of developing countries, ““shall . .. cooperate in promoting technical
assistance to facilitate participation in and implementation of this Protocol." In response to the positions of Indiaand
Chinain particular, more specific and detailed provisions for financial assistance and technology transfer were
adopted at the London Meeting.

(5) Noncompliance, Enforcement, and Dispute Settlement

Thusfar, the Parties to the Convention and the Protocol have been concerned primarily with elaboration of
and formal participation in the regime. Asaresult, enforcement procedures at this point are not particularly
developed.

The key monitoring and enforcement device at present is the requirement for partiesto provide to the
Secretariat statistics on production, on imports and exports to parties and nonparties, and on amounts destroyed or
recycled as feedstocks. Such reports will aid Secretariat and party monitoring, and will also further nongovernmental
organization involvement since such datais not regarded as confidential. Unfortunately, not all parties have made
such reports, or have submitted incompl ete reports. The London meeting of the parties, noting these reporting
difficulties, established an ad hoc group of experts to consider the reasons for the difficulties and to recommend
solutions.

Investigatory and dispute settlement provisions are quite limited. The Convention, with application to the
Protocol, providesthat in the event of a dispute concerning interpretation or application of a provision, the parties
(1) shall negotiate; (2) failing that, seek the good offices of, or request mediation by, athird party; and (3) failing
that, submit the dispute to conciliation. The parties, in accepting the Convention also may declare that they accept as
ameans of dispute settlement either arbitration or submission to the International Court of Justice, or both. Against
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that backdrop, the Parties to the Protocol have been considering procedures and institutional mechanismsfor
determining noncompliance and for treatment of parties found to be in noncompliance. Interim noncompliance
provisions adopted at the London Meeting essentially provide for parties with reservations regarding implementation
by other parties to report such concernsin writing to the Secretariat. The Secretariat shall transmit the submission to
an Implementation Committee established by these same interim procedures, and that Committee shall consider the
record with aview to securing an amicable resolution. The Committee shall report on itswork to the Meeting of the
Parties and the parties "may . . . decide upon and call for stepsto bring about full compliance. . . including

measures to assist the Party's compliance. . . ."

b. The Evolving Structure of International Environmental Lawmaking

Reflection on the international effort to protect the stratospheric ozone layer illuminates the emerging structure
of international environmental lawmaking. International environmental lawmaking is different from international
lawmaking in general in at |east three respects. First, environmental lawmaking must be conducted amidst great
uncertainty about the reality, cause, and extent of the problem. Second, because the nature of environmental
problems such as ozone depletion requires concerted action, it is necessary that at |east the major contributorsto the
problem, present and future, be partiesto the regime. Third, because it is difficult to separate environmental
problems from one another and from devel opment concerns generally, environmental lawmaking runsthe risk of
either being unmanageabl e or not system-oriented. This section discusses each of these differencesin turn.

(1) Lawmaking Amidst Uncertainty: The Process as the Solution

We ordinarily might expect that states seeking to address an international problem would work towards a
diplomatic conference where atreaty addressing an issue could be negotiated. Without in any way implying that this
““ordinary"” situation is easy, the international environmental context can be far more difficult because the views of
the parties as to the nature of the environmental problem not only can be quite different, but moreover, the
knowledge of all environmental problemsis likely incomplete even though evolving. Inthe “ordinary" context a
central task in the lawmaking effort is to improve communication between the parties so that they may better
understand each other's objectives and concerns. In negotiations concerning environmental matters, however, there
is the added and quite different task of the parties seeking to discover precisely what the environment requires. In
this sense, the environment is an unobtrusive, but central presencein the negotiations. It is a party that does not
volunteer information, but may answer questionsif asked correctly. It is also a party that refuses to negotiate.

In the case of stratospheric ozone depletion, the international community initially confronted great debate asto
whether there was a problem at all, followed by debate regarding the extent of the problem. As observed by many
scholarsin the past several decades, the nature of many environmental problems requires action by the relevant
community before it has proof of the theory. In other words, the international community, despite uncertainty about
the theory, must act to confront the danger indicated by the theory. Moreover, it must act knowing that its
knowledge will continue to evolve and suggest further actions. These aspects of uncertainty and evolving knowledge
lead to two major differencesin international environmental lawmaking efforts from lawmaking efforts generally.

Both of these differences evidence an emphasis on an ongoing process of lawmaking rather than, as ordinarily the
case, the one time negotiation of atreaty at a particular conference.

Thefirst differenceisthe explicit incorporation of scientific inquiry into the lawmaking process. Dealing with
the uncertainty necessarily present in environmental problems requires that the process not only increase the shared
knowledge of the parties, but that such knowledge also accurately reflect the state of scientific understanding of the
problem. This regquires much greater cooperation between the lawmaking community attempting to draft a response
and the scientific community seeking to understand the phenomena. Imbedding this scientific effort in an
international organizational structure or in international effortsthat coordinate national effortsincreasesthe
perceived |legitimacy, and hence shared nature, of the resulting description of the problem. Making the scientific
inquiry an integral part of an ongoing lawmaking process serves both to educate the lawmakers and to speed up the
incorporation of such knowledge into the process. In the case of the ozone regime, the Protocol institutionalizes this
cooperation by requiring the convening of ™ appropriate panels of experts" (scientific, environmental, technical, and
economic) at least one year before the parties meet to reassess the sufficiency of the Protocol's controls on ozone-
depleting substances.

The second mgjor differenceisthat the lawmaking effort that accommodates evolving knowledge through the
establishment of an ongoing process of lawmaking continuously incorporates new knowledge and revises previous
responses. In this sense, the Protocol callsfor the partiesto periodically "~ assess the control measures provided for in
Article 2 on the basis of available scientific, environmental, technical, and economic information.” Thus, we seea
transition from a one-conference effort to an ongoing process, and from ™ "two steps behind" to action on the basis of
evolving knowledge. In this sense, cooperation and education are recognized as important aspects of the lawmaking
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process in the environmental area. For all these reasons, the solution to athreat such as ozone depletion is not the
particular requirements of the Montreal Protocol or the London Adjustments and Amendments to the Protocol.
Rather, the solution is the process which yielded the Protocol and which already |ooks ahead to the next adjustments
and amendments.

(2) Consensual Lawmaking on Transcendent Problems

International environmental lawmaking is also distinct in that the nature of many environmental problems
requires that at | east those countries primarily contributing, or potentially contributing, to the problem participate in
the regime. The environmental regime is dictated by the planet in the sense that the earth is not willing to negotiate
the terms of a solution. In the previous section, it was asserted that states must negotiate a regime despite the fact
that they are uncertain asto what precisely the earth requires. This section points to the need to encourage
participation in global environmental regimes by at least those states which are, or potentially are, significant
contributors to the problem.

In encouraging participation, the tools of the lawmaker are sticks and carrots. In other words, states either may
be penalized for not joining the regime or rewarded for doing so. In the ozone protection regime, developing
countries were encouraged to join through the recognition of their special needs. Moreover, although there are no
sticks per se, the treaty does attempt to prevent those who remain outside from benefiting by doing so. First, thereis
no advantage in waiting to join the treaty since the baseline cal cul ation from which reductions are to be made is
fixed. Second, there is no trade advantage in remaining outside the convention since it restricts membersfrom
trading in areas involving the regul ated substances with those outside the regime.

The more subtle implication of needing widespread participation, as discussed above, was the demand by
China, India, and others for alinkage between their agreement to participate in the regime and satisfaction of other
concerns, particularly, development assistance for the Third World. In the case of stratospheric ozone protection,
linkage ultimately was made in the London amendments. The amendmentsprovide for technology transfer and
establish afund to aid implementation of the Protocol by facilitating nonozone-depleting paths for growth in
developing countries. The scale of linkage in the greenhouse gas negotiations will be an order of greater magnitude.
The lawmaking risk presented by issue linkageisthat it likely causes the scope of the agreement to increase.
Moreover, the agreement, as aresult, may embody compromises on linked issues and thus have the flavor of a
package deal. Thisline of reasoning raises for some observers the possibility that greenhouse negotiations will bog
down as did the Law of the Sea negotiations, and like the Law of the Sea, will result ultimately in an agreement that
istoo rigid because of the delicate balancing that is required. However, the sense of urgency which is associated
with climate change did not exist with the Law of the Seaissue. In this sense, the urgency of climate change likely
will push negotiations along despite the recognition of the special needs of developing countries. Other possibly
even broader linkages to North-South questions, however, are perhaps best avoided so as to keep manageabl e the
already broad scope of negotiations.

(3) The Tension Between Manageability of Negotiations and Systemic Thinking

One of thefirst lessons of environmental studiesis the need to approach the environment as a system, an
indivisible process. The lawmaker, however, can not approach the devel opment of an environmentally sound
relationship between humanity and the world al at once. Rather, negotiations must be limited so that the number of
issues and interests involved remain at a manageable level. The danger with the slicing off of what appearsto be a
somewhat separable and manageabl e problem, however, is that systemic thinking may be lost. The question thus
becomes how to best reconcile the need for manageable negotiations with the need for holistic thinking.

In the case of ozone depletion, the negotiations, at least initially, in moving to address the depletion problem
did not consider whether their solutions might rest upon assumptions that would exacerbate the greenhouse gas
problem. In particular, the reductionsin CFC and halon use agreed to in Montreal were premised in part on the
belief that ozone-safe substitutes existed. But, as already mentioned, not only did it later turn out that these
substances also were ozone depl eting, they also came to be seen as highly efficient greenhouse gases.

3. TheTotal CFC-Phase-out™

It is appropriate to eval uate the substance of the Protocol in light of three criteria: (1) environmental
protection, (2) international equity considerations, and (3) economic efficiency. The environmental protection
criterion concerns the degree to which effective implementation of the Protocol, with its existing reduction schedule,
islikely to slow and/or prevent further depletion of the ozone layer. The international equity criterion focuses on the
degree to which the Protocol equitably allocates the responsibility of limiting the production and use of ozone-
depleting chlorofluorocarbons (CFCs) between the industrialized, industrializing, and |less devel oped nations of the
world. The economic efficiency criterion assess the adequacy of the economic incentives created by the Protocol's

368



consumption and production limits, with an eye toward stimulating the research for and devel opment of
environmentally sound, cost-competitive substitute chemicals and products by industrial firms, particularly thosein
the industrialized countries.

Overal, the Protocol marginally satisfies the international equity and economic efficiency criteria. The
Protocol, aswritten, is vastly preferable to alack of international controls on CFC use. Nevertheless, itsterms are
inadequate to prevent further significant degradation of the ozone layer. The environmental protection and
international equity criteriawould be greatly enhanced if the Protocol were to be revised, incorporating an
international commitment to a significant, third-stage reduction by the industrialized countries. Asindustrialized
nations devel op substitutes, acommitment to third-stage reduction based on an accel erated schedule would benefit
the economic efficiency criterion aswell.

a The Environmental Protection Criterion

From an environmental protection and public health point of view, any further deterioration of the
stratospheric ozone layer is extremely undesirable. An interim global environmental goal, therefore, would be to halt
further degradation of the ozone layer. A longer term goal would aim at the gradual restoration of the ozone layer.

Since CFCs already released into the atmosphere will gradually migrate to the stratosphere, thereby destroying
ozone for decades to come, the US Environmental Protection Agency (EPA) has estimated that CFC emissions
would have to be cut by 85% immediately to prevent further ozone layer deterioration. Thiswould require an 85%
reduction in global production and use until CFC recycling technologies are perfected and adopted. After thisinitial
reduction, all ozone-depleting chemicals should be phased out.

The Montreal Protocol does not provide for this degree of reduction of CFC production and use. Rather, the
possible results of the Protocol can beillustrated in three ways. First, the Protocol would be expected to lead to a
35% worldwide decrease in CFC production from 1986 levels by 1999. Y et it was predicted, based on model
calculations, that this decrease in production would still result in an additional 2.5% deterioration of the ozone layer.
This level of reduction falls short of the optimum goal of non-degradation. In fact, according to recent empirical
data, thisrate of deterioration would most likely exceed 2.5%.

A second environmental scenario factorsin the Protocol's proposed forbearance of increased CFC production
through the end of the century, since low-consuming countries (L CCs) are permitted during this period under the
Protocol termsto increase consumption levels up to 0.3 kilograms per capita. Fortunately, thisincrease is unlikely to
occur because many of the LCCs could not realistically be expected to reach the maximum annual consumption by
1999. Nevertheless, this allowance for increased L CC use indicates that even full compliance under the Protocol
could result in adecrease in global production levels of significantly lessthan 35%.

A third, and more optimistic environmental scenario incorporates the possibility that worldwide production of
ozone-depleting CFCs covered by the Protocol could fall significantly lessthan 35%. This decrease could be
achieved if firmsin the industrialized countries were able to devel op safe and cost-effective substitutes for CFCs
quickly enough to permit their substitution in all major CFC uses by the end of the century.

None of these three scenarios envisions the attainment of the environmental non-degradation goal suggested
by the EPA. Thethird scenario, however, comes closest, depending on the rapidity with which the more dramatic
reductions which it contemplates can be effectuated. Certainly, the first scenario's 35% reduction in global
production by the end of the century would fall far short of this goal. It should, however, be emphasized that even
the most pessimistic Protocol scenario should be deemed vastly preferable to the probable environmenta impact in
the absence of such an agreement: the EPA has recently estimated that, without intervention, worldwide ozone
depletion rates could range from 4.32% to as much as 50% or more by the year 2050. The result of this degree of
0zone degradation would be catastrophic.

b. The International Equity Criterion

The environmental protection problems outlined above arise, in part, out of the conflict between the Protocol's
twin goals of ending ozone degradation and allocating the burden fairly. The Protocol tendsto favor equity over
ozone protection during the first ten years of itsimplementation. The provisions that foster equity have significant
environmental ramifications, since a substantial increase in CFC use on the part of L CCs approaching the Protocol
limit could lead to high rates of stratospheric o0zone depl etion regardless of the extent to which high-consuming
industrialized nations reduce their own use.

The importance of the LCCsin solving the ozone depletion problem cannot be ignored. Scientists working
under the aegis of United Nations Environment Programme (UNEP) concluded that, given the size and growth rate
of the LCC population, the rate of ozone layer degradation over the next twenty to one hundred years will probably
depend far more on LCC levels of CFC production and use than on the degree of reduction the industrialized
countries accomplish. According to the scientists' predictive models, average global ozone depletion could range
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from 6% to 12% by 2050, even if industrialized countries were to reduce CFC use by 20% to 50%, were LCC useto
increase at arate of 2.5% annually, until reaching aceiling of 0.5 kilograms per capita. The modelsindicate that use
of CFCsin al nations would have to be frozen at present levels to achieve a depletion rate of less than 2% by 2050.

Even gradual increasesin LCC use will result in devastating reductionsin ozone levels. Consequently, the
modelsillustrate the critical importance of moderating increasesin LCC use of CFCs. The Protocol should,
therefore, implement control measures on CFC use by the industrialized countries which are compatible with
imposition of stringent limits on CFC usein the LCCs. Conversely, forcing LCCs to assume sole responsibility for
reducing global CFC use would operate against the Protocol's goal of international equity.

It is possible to assess the fairness of the Protocol's allocation of responsibility for limiting CFC consumption
by comparing current levels of CFC use among high, moderate, and low consumption countries with the Protocol's
likely impact upon these levels. The current disparitiesin per capita use of CFCs are enormous as they are due, in
large part, to variationsin per capita and national wealth. Industrialized countries, whose citizenry comprisesless
than 25% of the total world population, produce and consume close to 85% of the world's CFCs. The remaining
three-quarters of the population consume only one-sixth of the world's CFCs. According to one estimate, China and
India, home to over 35% of the world's five billion people, consume only 2% of the world's CFCs. A recent study
conducted for the EPA discloses that annual per capita CFC use in China, Egypt, and Mexico is 0.02, 0.06, and 0.07
kilograms, respectively, while per capita use figures for Japan, the US, and the European Economic Community
(EEC) are 0.48, 0.84, and 0.85, respectively. Thus, in the mid-1980s, industrialized nations of the EEC consumed
forty times more CFCsthan China, one of the lowest consuming countries on a per capita basis. Perpetuation of this
level of disparity into the next century is unacceptable.

Under the Protocol, the highest CFC consuming nations the US and EEC countries are required to halve their
1985 consumption production and use levels by 1999. The would yield a permissible per capita use rate of between
0.4 and 0.5 kilograms. L CCs, however, are not subject to Protocol restrictions until 1999 unless they reach an annual
level of 0.3 kilograms per capita before that date. The permitted level of CFC usein 1999 therefore ranges from 0.3
for the LCCsto slightly over 0.4 for the US and the EEC countries. Thus, full use at Protocol limits by all countries
in the years prior to 1999 would result in asignificant decrease in the current forty-fold differential in uselevels.

After 1999, however, the Protocol allowsthe differencesin CFC use levels between the highest and lowest
consuming countries to increase once more. In that year, the LCCs must begin compliance with the ten year
reduction schedule regardless of whether they have reached the 0.3 kilograms per capitalimit. Therefore, the size of
the differential will depend on the usage rates attained by the L CCs by 1997-98, since the reduction baselineis
determined by the level of use during that period. LCCs that reach a per capita annual userate of 0.05, 0.1, 0.2, or
0.3 by 1997-98, after the 50% reduction imposed during the next decade, would be permitted a per capita use rate of
0.025, 0.05, 0.1, or 0.15, respectively. Hence, the highest consuming industrialized countries, whose permitted per
capita use will have remained at the 1999 level of 0.4, will consume almost three times what the highest consuming
L CC will be permitted to consume in 2009. Furthermore, because most LCCs will not reach the 0.3 cap by 1999, the
2009 CFC use differential after these L CCs have complied with the 50% reduction schedule could be as high as 10
to 20.

The question remains whether the Protocol-authorized differencesin per capita use are equitable. A proper
answer to this question requires the establishment of a standard for the international equity criterion and an
examination of the Protocol's satisfaction of that standard.

International equity does not necessarily require perfect equivalence in per capita CFC use. Rather, for the
purposes of this analysis, we shall take the proper degree of international equity to be that level of differencein per
capita use by nations that does not interfere with attainment of comparable levelsin per capita economic
performance.

One approach to assessing what degree in differencein per capita CFC use is compatible with comparable
levels of economic performance among nationsisto look at CFC use per unit of economic output in nation states
today. Inits study for the EPA, ICF Incorporated conducted thiskind of analysis, and graphically compared the
production and use of CFC-11 and CFC-12 per billion US dollars of GNP for various countries. According to this
analysis, per capitause of CFC-11 plus CFC-12 for each one billion US dollars of GN P ranges from 33.0 kilograms
for Mexico and 36.1 for Sweden to 49.6 for Japan, 51.5 for Thailand, 52.5 for Malaysia, 61.1 for China, 62.1 for the
US, 77.6 for Austria, 95.3 for the EEC, and 96.2 for Egypt. If we bracket Norway, whose use per billion dollars
GNP isbelow Mexico's by more than afactor of 2.5, the differencein kilograms CFC use per billion dollar GNPis
approximately afactor of three.

These comparisons suggest that arange in per capita use of CFCs of afactor of three will not unreasonably
distort or constrain comparable economic performance. Thus, under this analysis, the international equity criterionis
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satisfied where the disparity authorized by the Montreal Protocol in per capita CFC use among the world's nations
does not exceed afactor of three.

M easured against this standard, the Protocol probably will satisfy the international equity criterion in 1999 but
may violate it from 1999 until 2009. The Protocol's authorized range of per capitause levels among statesin 1999 is
acceptable. After 1999, those LCCs at or close to the 0.3 cap in 1997-98 which comply with the ten-year reduction
schedule will also be within the standard. However, the differential for those L CCs whose 1997-98 pre-50%
reduction per capitauseisbelow 0.2, 0.1, or 0.05 clearly violates the equity criterion. Thus, while the Protocol will
be equitable at the end of the century in terms of authorized disparitiesin CFC use levels, it will become
significantly less equitable after 1999.

¢. The Economic Efficiency Criterion

The Montreal Protocol can be considered economically efficient in carrying out its environmental objective
insofar asit creates incentives sufficient to stimulate development of environmentally saf e substitute chemicals and
products for all current CFC uses by 1999 and competitive prices.

The cost factor affects the substitute's suitability as replacements for CFCs covered by the Protocol,
particularly inthe LCCs. The availability of substitutes at competitive pricesfor all major CFC usesis crucial in
making them attractive to the LCCs, particularly during the decade after 1999, when they will have to comply with
the Protocol reduction schedule. If such substitutes are unavailable, the LCCs may resist continued compliance with
the Protocol after 1999. Industrial incentives to devel op substitutes for all major uses of ozone-depleting CFCs must
be very strong if the LCCs areto find the Protocol truly feasible.

CFC useslikely to experience the highest rates of growth in the LCCs over the next decade include
refrigeration and air-conditioning, and, to alesser extent, electronics and plastics manufacturing. These forms of
economic activity are central to economic growth and development. If the LCCs are to comply with the Protocol's
proposed 50% reduction in use of CFCs between 1999 and 2009, they must be persuaded that alternative chemicals
and products will be made available so that economic expansion in refrigeration, air-conditioning, electronics, and
plastics technologies will not be significantly handicapped.

Thus, the key issue is whether the Protocol provides chemical and user industries with economic incentives
sufficient to encourage the development of substitutes for all of the major uses of CFCs. Thisneed is especially
pressing in industriesin which the LCCs are expected to experience the most rapid and continued increasein
demand in the early 21st century. Thisis an open question for which only experience over the next decade can
supply the answer.

The Protocol potentially can provide the necessary incentives. Actualization will depend, to alarge extent, on
the rate of increase in demand for CFC-type productsin the industrialized world. For example, in the absence of the
Protocol's use limitations, and if we assume a 2% to 5% CFC annual growth rate among industrialized countries,
CFC use in those nations could increase 35% to 60% between 1986 and 1999. Applying the Protocol-mandated 50%
reduction to thislevel of use would result in a 60% to 70% cut from the projected 1999 levels. Stated otherwise, the
Protocol could produce permitted use levelsin 1999 of 30% to 40% of use levels which could prevail in the
industrialized countries absent regulation. Furthermore, for uses such as mobile air-conditioning and foam plastics, a
50% overall decrease in permissible use might not encourage the development of substitutes. However, a 70%
reduction would probably be sufficient to spark development in these areas because these CFC uses account for 50%
of total CFC use, even in western Europe where aerosol use generaly still is allowed. Under this economic growth
scenario, industry will have a strong economic incentive to devel op substitutes for uses which account for 20% or
more of CFC consumption insofar as projected growth in demand proves accurate. Absent a perceived or real risein
demand, the economic incentiveto invest in the research and development of substitute technology will be
diminished. Thus, the strength of incentives to conduct research and devel op substitutes depends onthe overall
economic prosperity of the industrialized countries and the future demand for CFC-type products.

Another mgjor incentive to conduct intensive substitute research and development stems from the Protocol's
limitations on CFC use in LCCs after 1999. If the Protocol imposed no limits and no post-1999 reduction schedule
on the LCCs, the mgjor producers of CFCs could anticipate an expanding market for their CFC products until 1999
and a stable or expanding market thereafter. However, the Protocol requires L CCsto reduce their use of CFCs by
50% in the decade after 1999. Therefore, assuming Protocol ratification and compliance, producers can anticipate a
period after 1999 when permissible LCC use of CFCsis contracting while LCC demand for CFC-related products
will be growing substantially.

If LCCs have become dependent on CFC products by 1999 and are willing to comply with the Protocol, the
market for substitutes will be enormous. Plants in the industrialized nations that produce CFCsfor export to the
LCCswill becomeincreasingly obsolete after 1999. Similarly, firms making products dependent on CFCs covered
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by the Protocol will not only find a shrinking market in the industrialized countries over the next twelve years, but in
therest of the world thereafter. Industrial firmsthat have not devel oped substitutes for major LCC uses of CFCsin
advance of 1999 will be at an increasing disadvantage with respect to other firms. Finally, the potentially great LCC
demand for substitutes constitutes an important incentive where EEC firms are concerned. In the absence of LCC
demand, EEC firmswould have far less incentive than North American firms to develop CFC substitutes because
EEC nations could meet a substantial part of their reduction schedule solely through adoption of aerosol substitutes.

This reasoning suggests that industrial firms that develop acceptable substitutes for all CFC uses will prosper
while firmswhich ignore the trend away from CFCswill be eliminated from the market. Thus, by strengthening
incentives to develop substitutes for all CFC uses, an additional reduction phase beyond 50% could add to the
economic efficiency of the Protocol.

d. Rationalefor a Third-Stage 95-100% Reduction

Combined considerations of global environmental protection, international equity, and economic efficiency
justify theinitiation of athird stage of action: afurther 45% to 50% reduction in industrialized nations' CFC use.
Thiswould result in a95% to 100% total reduction from 1986 levels. This proposed third stage for industrialized
nations could take place between 1999 and 2009 while the LCCs comply with their delayed 50% reduction schedule.
The further reduction could be achieved in aone- or two-step process. Of course, based on a scientific reassessment
of recent evidence of deterioration of stratospheric ozone, the Protocol should be revised to accelerate the timetable
for al reductions, including such athird-stage cut.

A third-phase total reduction of 95% to 100% in the industrialized countries would make the objective of an
85% worldwide reduction in CFC emissions a practical reality. To accomplish aglobal 85% reduction, the
industrialized nations would have to cut CFC use by more than 85%, since the LCCs could not be expected to
reduce their use from 1986 levels. Thus, athird-stage reduction would go along way to meet the environmental
objective of preventing further deterioration of stratospheric ozone. The degree to which this goal would then be met
would depend on the time schedul e for implementation of the three stages of reduction.

A 95% to 100% industrialized-world third-phase reduction during the period when the L CCs are complying
with the Article 2 control measures would greatly enhance the international equity of the Protocol. Such areduction
from 1986 levelswould result in an eventual average CFC-11 and -12 use level in the industrialized nations of less
than 0.05 kilograms per capita. The 95% reduction level of 0.05 kilograms per capita should satisfy the equity
criterion; a90% reduction level at 0.1 kilograms per capitawould, at best, marginally satisfy it; any less stringent
reduction would not.

Finally, athird-phase reduction for the industrialized countries during the L CC phase-down period would
foster confidence in the LCCsthat industrialized nations are committed to development of substitutes for all major
uses, aswell as alternative, non-CFC dependent technologies. At the same time, industrial firmswould make major
financial investments in substitute research and development, confident that those substitutes would find wide
acceptance in the world market.

A revision of the Protocol to require afurther, third-stage 95% to 100% CFC reduction for the industrialized
countries would further the criteria discussed above. Certainly, a greater commitment on the part of industrialized
countries would greatly enhance the equitable nature of the Protocol while simultaneously securing a higher and
essential level of environmental protection.

B. Climate Change

1. The Climate Change Convention*?

Each year, mankind injects approximately six billion tons of carbon into the atmosphere from the burning of
fossil fuels'® aswell asasubstantial (although still uncertain) anount from deforestation.!* Since the advent of the
industrial revolution, atmospheric concentrations of carbon dioxide have risen by more than twenty-five percent,
from 280 to more than 350 parts per million (ppm). Scientists estimate that if current patterns of emissions continue
unchecked, the increasing concentrations of carbon dioxide, together with parallel increases in other trace gases such
as methane and nitrous oxide, will cause an average global warming in the range of 0.2 to 0.5 degrees C per decade,
or 2to 5 degrees C (3.6 to 9 degrees F) by the end of the next century. Such atemperature rise, more rapid than at
any time in human history, could have severe effects on coastal areas, agriculture, forests, and human health.

In response to thisthreat, the U.N. General Assembly established the Intergovernmental Negotiating
Committee for a Framework Convention on Climate Change (INC) in December 1990, with the mandate to
negotiate a convention containing ~~appropriate commitments" in time for signature at the U.N. Conference on
Environment and Development (UNCED) in June 1992. The INC met six times between February 1991 and May
1992, and adopted the U.N. Framework Convention on Climate Change (Climate Change Convention, or
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Convention) on May 9, 1992.%° The Convention was opened for signature at UNCED, where it was signed by 154
states and the European Community. It requires fifty ratifications for entry into force.

To many, the Convention was a disappointment. Despite early hopes that it would seek to stabilize or even
reduce emissions of greenhouse gases by developed countries, the Convention contains only the vaguest of
commitments regarding stabilization and no commitment at all on reductions. It fails to include innovative proposals
to establish afinancial and technology clearinghouse or an insurance fund, or to use market mechanisms such as
tradeable emissions rights. Furthermore, it not only contains significant qualifications on the obligations of
developing countries, but gives special consideration to the situation of fossil-fuel producing states.

Nevertheless, given the complexity both of the negotiations, which involved more than 140 states with very
different interests and ideologies, and of the causes, effects, and policy implications of global warming, reaching
agreement at all in such alimited period of time was a considerable achievement. In fact, the final text is
significantly more substantive than either the bare-bones convention advocated by some delegations or previous
framework conventions dealing with transboundary air pollution and depletion of the ozone layer. While the
Convention does not commit states to specific limitations on greenhouse gas emissions, it recognizes climate change
as aseriousthreat and establishes a basis for future action. First, it defines as acommon long-term objective the
stabilization of atmospheric concentrations of greenhouse gases "“at alevel that would prevent dangerous
anthropogenic interference with the climate system.” Second, to guide future work, it sets forth principlesrelating to
inter- and intra-generational equity, the needs of developing countries, precaution, cost-effectiveness, sustainable
development, and the international economy. More importantly, it establishes a process designed to improve our
information base and reduce uncertainties, to encourage national planning, and to produce more substantive
international standards should scientific evidence continue to mount that human activities are changing the Earth's
climate.

a. Background

(2) Overview of the Problem

The greenhouse effect is a naturally-occurring phenomenon: certain trace gases in the atmosphere absorb
infrared radiation (heat) and reradiate it towards the Earth, raising the Earth's surface temperature.® In effect, these
gases trap heat in the atmosphere as does the glass of agreenhouse or ablanket on abed.*’ By far the most
important greenhouse gas is water vapor. Other greenhouse gases include carbon dioxide (CO, ), methane (CH, ),
nitrous oxide (N>O), and ozone (O3). Without this natural greenhouse effect, the Earth would be 33 degrees C (60
degrees F) colder and therefore uninhabitable for humans.

The vast expansion of human activities resulting from industrialization and population growth has led to
substantially increased emissions, and ultimately to higher atmospheric concentrations of several greenhouse gases.
These increased emissions have upset the equilibrium between emissions of greenhouse gases from natural sources
on the one hand and removal of these gases by so- called ““sinks" on the other, which had kept atmo spheric
concentrations relatively constant in pre-industrial times® Most climate scientists believe that increased
atmospheric concentrations of greenhouse gases will eventually produce an " enhanced" or “anthropogenic"
greenhouse effect. However, the magnitude, timing, and geographical distribution of thiswarming are highly
uncertain, as are itsimpacts, which may include asealevel rise of about sixty-five centimeters by the end of the next
century, agreater number of hurricanes, drought, and deforestation.

Predictions of greenhouse warming are based primarily on computer models of the atmosphere, and, thusfar,
have not been clearly confirmed by direct temperature measurements. Although available records suggest a global
average warming of 0.3 to 0.6 degrees C (0.5 to 1.1 degrees F) since the late nineteenth century, this temperature
increase could be due to natural climate variability rather than greenhouse warming. Waiting until the evidence is
unambiguous, however, may be tantamount to accepting a substantial degree of warming.

The two types of policy responsesto the threat of global warming are abatement and adaptation. Although
some warming may be inevitable because of past greenhouse gas emissions, reducing emissions or enhancing sinks
could mitigate additional warming. Alternatively, we could wait to see what happens, and, if warming occurs, try to
adapt to its adverse effects by, for example, building seawalls to prevent coastal flooding, switching to more heat-
resistant agricultural crops, or using more air conditioners. Whether abatement or adaptation is preferable depends
on various factors, including the relative costs of abatement adaptation measures (which are highly uncertain), the
likelihood of obtaining new information that will reduce uncertainties, and the risk of catastrophe.

Because avast array of human activities produces greenhouse gas emissions, all countries contribute to the
buildup of these gases. However, the contributions of different countries vary markedly. At present, industrialized
countries are responsible for approximately three-quarters of global carbon dioxide emissions; the United States
alone contributes nearly one-quarter of the global total.>® Devel oping countries, with eighty percent of the world's
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popul ation, account for the remaining quarter.?’ As developing countries such as China, India, and Brazil continue to
grow, however, their emissions of carbon dioxide will increase dramatically. By some estimates, the carbon dioxide
emissions of developing countries will at least equal those of developed countries by the year 2030. Assuming sinks
cannot be dramatically increased, stabilization of atmospheric concentrations of greenhouse gases will require atwo-
prong strategy: first, limiting and reducing greenhouse gas emissions from devel oped countries, which historically
have accounted for the bulk of emissions; and second, redirecting developing countriesinto alow-emissions growth
track involving more efficient use of energy produced by " cleaner" technol ogies.

Although scientists have understood the general theory of greenhouse warming for more than a century,
widespread concern emerged only in the last two decades. Thisresulted from several scientific developments. First,
in the 1960s and 1970s atmospheric chemists conclusively established that concentrations of carbon dioxide werein
fact increasing. Since 1958, when direct measurements first began, atmospheric carbon dioxide concentrations have
risen from 315 ppm to more than 350 ppm today. Second, in the 1980s scientists began to focus on trace gases other
than carbon dioxide that trap heat and contribute to the greenhouse effect, chief among them methane, nitrous oxide,
and chlorofluorocarbons (CFCs). In 1985, the global warming effect of these gases was estimated to be roughly
equal to the effect of carbon dioxide, indicating that the problem was twice as serious as previously believed.

Third, as computing power grew, climatic models became much more sophisticated and complex, increasing
the credibility of global warming predictions. Models of the atmosphere must take into account many factors,
including the heat-trapping characteristics of greenhouse gases, ocean and wind currents, soil moisture, the
reflectivity of the Earth's atmosphere and surface to sunlight, and an array of feedback mechanisms. Early
simulations of the atmosphere were very crude, and did not come close to approximating the compl exity of
atmospheric dynamics. The advent of supercomputers permitted the devel opment of more realistic general
circulation models, which represent the atmosphere in three dimensions and in greater spatial detail, and take better
account of feedback mechanisms and ocean-atmosphere interactions. Although a high degree of uncertainty still
exists, most climate scientists believe that general circulation models are now sufficiently reliable to provide abasis
for policy decisions.

Finally, new studiesin the 1980s indicated that the temperature record is broadly consistent with global
warming forecasts. In the mid-twentieth century, such forecasts had had limited impact, given what appeared to be a
cooling trend. Asrecently as the mid-1970s, when a series of climatological disasters drew attention to the climate
change issue, scientists were still split between ““coolers" and ~“warmers," and some feared the onset of another ice
age. Today, in contrast, a careful re-examination of the historical data has produced a general consensus that the
Earth iswarming.

b. Negotiating History of the Intergovernmental Negotiating Committee for a Framework Convention on
Climate Change

(2) Obstaclesto Agreement

Several factors complicated the INC's task. First, the stakes in the negotiations were very high, since the world
economy depends heavily on fossil fuels. As one observer notes, “*[t] he causes of the greenhouse problem are
deeply embedded in the central aspects of the world's economic and social activity: across transportation, industrial,
agricultural, and forestry practices; from the devel oped to the developing world; and in the very growth of
populations and economies." A convention on climate change has the potential to affect economic and social
activities profoundly, much more so than other international environmental agreements dealing with problems such
as depletion of the ozone layer or acid rain, which have more limited and easily addressed causes.

Second, the greenhouse problem still has a distant and somewhat specul ative quality. Major uncertainties exist
about virtually every aspect of the problem. Littleis known about many of the sources and sinks of greenhouse
gases or the timing, magnitude, and regional distribution of climate change resulting from increased greenhouse gas
concentrations. Moreover, the impacts of climate change on forests and other natural ecosystems, agriculture,
coastal areas, and human health are difficult to predict,** as are the relative costs and benefits of adaptation and
abatement measures. Although the resulting “veil of ignorance"??
it has tended to make governments more reluctant to act.>

Third, states have widely divergent interests that must be reconciled. They contribute to the climate change
problem to varying degrees, have unequal costs of abating greenhouse gas emissions, and face different risksfrom
global warming?* Consider, for example, the differences between major fossil-fuel producers, who fear that
limitations on carbon dioxide emissions will depress oil prices, and small island states in the Pacific and Caribbean,
who fear being inundated by rising sealevels. Although it is often stated that there would be no winners from global
warming, some statesin fact fear that the cure for climate change will be worse than the disease and are skeptical or
even opposed to strong response measures.

could potentially facilitate agreement, in practice
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Fourth, the climate change negotiationsinvolved virtually every nation in the world. This was generally
regarded as desirable, given the global nature of the problem. Indeed, developing country participation was actively
promoted through the establishment of atrust fund to subsidize attendance. However, thisinclusiveness had its
drawbacks, because, as ageneral rule, the more countries involved in anegotiation, the more difficult agreement
becomes.

Fifth, the climate change negotiators had | ess than eighteen months to conclude an agreement. Given thetime
needed for participants to formulate national positions and consult with other governments and for the INC
Secretariat to translate documents into the six official U.N. languages, little time was | eft for the negotiations
themselves. Most international environmental agreements have taken much longer to negotiate, even though they
address | ess sensitive issues.

Finally, the factor that may have introduced the most complications was that the INC involved not merely a
negotiation within the North, between the North and the South, or within the South, but all three simultaneously. In
effect, the INC compressed into a single negotiation what had been atwo-step process in the 0zone negotiations.
The Vienna Ozone Convention and Montreal Protocol had essentially been negotiations among devel oped countries;
developing countries did not become heavily involved until the London Amendments were under consideration,
after theinitial agreements had already been adopted. In contrast, devel oping countries such as India, China, Brazil,
Saudi Arabia, and the small island states participated actively in the INC from the start, disagreeing both with
countriesin the North and among themselves.

(2) State Interests and General Positions

OECD Countries. Because Western devel oped countries--which make up the Organization of Economic
Cooperation and Devel opment (OECD)--account for a disproportionate share of greenhouse gas emissions, both the
North and South assumed that developed countries would take the lead in addressing the climate change problem.
OECD countries generally agreed that the Convention should institutionalize a strong process to address climate
change, including regular meetings of the parties, scientific and implementation committees, detailed reporting
requirements, and procedures to resol ve questions about a country's compliance with the Convention. The most
pronounced split within the OECD concerned targets and timetables to limit greenhouse gas emissions, which were
favored by the European Community and vigorously opposed by the United States.

To some degree, disagreements within the OECD resulted from perceived disparitiesin the cost of abatement
measures. For example, the United States and Australia have large reserves of cheap coal (arelatively high source of
carbon dioxide per unit energy), while Germany currently subsidizes coal production and could save money by
switching to natural gas (arelatively low emitter of carbon dioxide per unit energy). Thus, it would be more costly
for the United States and Australiato forgo the use of coal than it would be for Germany to do so. On a broader
level, discord within the OECD can be attributed, in part, to the differing public perceptions of the climate change
problem and differing attitudes towards regul ation and taxation of the energy and transport sectors. Differencesin
OECD positions narrowed over time as economics and energy ministriesin countries other than the United States
began to recognize the potential implications of the climate change issue, and as industry began to mobilize against
strong response measures.

Developing Countries. Although neither the North nor the South were monolithic,devel oped and developing
countries tended to maintain quite different perspectives during the negotiations. Paralleling the split within the
UNCED Preparatory Committee, the North tended to see climate change as an environmental issue, whereas the
South saw it as a developmental issue. Despite widely divergent interests, the South, speaking through its political
grouping--the so-called Group of 77 (G-77)*--was united in arguing that the Convention must not hinder its ability
to develop. Sinceincreased greenhouse gas emissions, particularly of carbon dioxide, have traditionally been a by-
product of industrialization and improved living standards, developing countries insisted that their emissions of
greenhouse gases must be allowed to grow, eventually reaching the same per capitalevel asthe emissions of
developed countries. Instead, industrialized countries should bear the main responsibility for addressing the climate
change problem, since their excess emissions caused the problem in the first place.?®

The differences between the North and South were manifested most consistently in the discussions of financial
resources. In the South'sview, if the North wanted devel oping countries to take abatement measures, the North
should pay for the costs, since it was responsible for causing the climate change problem. OECD countries, while
conceding that they should provide financial resources to the developing countries, preferred to characterize these
transfersin forward- rather than backward-looking terms. Developed countries would undertake commitments to
provide financial resources because of their greater capacity to pay, not because of their historical responsibility.
Moreover, they insisted that their obligation to provide financial resources must be matched by corresponding
undertakings by the South to develop and report on national policies and measuresto limit greenhouse gas emissions

375



and enhance sinks. Finally, the North believed that the GEF should serve as the financial mechanism for the
Convention, while the South argued that a new institution should be established to administer the funds, under the
collective authority of the parties to the Convention.

In essence, this North-South debate echoed the controversy in the 1970s over the New International Economic
Order (NIEO), in which the South demanded a more equitable distribution of wealth and agreater say in global
economic institutions. Despite the South's lack of success then, many in the South felt that they now had some
leverage because of the North's concern about global environmental issues?” This feeling of comparative strength
led the South to maintain tough bargaining positionsin both the INC and the UNCED Preparatory Committee.

Apart from the financial issues, however, developing countries had difficulty acting as a bloc. Three groups
emerged as particularly important: semi-industrialized developing countries, oil-producing states, and AOSIS. The
big semi-industrialized developing countries--India, China, and Brazil--emphasi zed the devel opment and equity
issues. In their view, if anyone should limit greenhouse gas emissions, it should be the North, creating the
““environmental space" necessary for the South to grow. These countries also tended to prefer aminimal institutional
structure consisting of a conference of parties and secretariat, because they feared that developing countries as a
group lacked the resources and personnel necessary for adequate representation in other institutions. Finally, they
regarded with suspicion proposals to establish strong monitoring, review, and enforcement mechanisms, since these
would, in their view, be controlled by the North, which could use the mechanisms to criticize devel oping countries
and interfere with their sovereign right to develop.

To one extreme of thiswidely shared ~*Southern” position stood the oil-producing states, who questioned the
need for strong commitments by either developing or developed countries. They challenged, in particular, proposals
for astabilization or reduction target for carbon dioxide emissions. On the other extreme stood the small island
states, who were more closely aligned with the North. Most immediately at risk from climate change, AOSIS
supported the EC stabilization target as afirst step towards eventual reductionsin greenhouse gas emissions and
pressed for the creation of strong institutional and implementation mechanisms. Although the island states ultimately
had less influence on the negotiations than their numbers might have suggested they would, they nevertheless
emerged as a potent political force and achieved many of their original goals.

In addition to these main groups, a number of developing country groups actively pursued particular issues.
For example, African states sought to include references to the risks of desertification and drought, while large forest
countries such as Malaysiaand Brazil argued against singling out forests from among other greenhouse gas sinks.
Finally, for many of the least devel oped countries, climate change remained a distant, hypothetical threat. Although
most attended the negotiations, their actual participation in the discussions was nominal.

c. Commentary

Broadly speaking, the Convention can be separated into four parts: (1) the introductory provisions, setting
forth the basic definitions, principles, and objectives of the Convention; (2) the commitments relating to the sources
and sinks of greenhouse gases; scientific cooperation, public information, and education; and financial resources and
technology transfer; (3) institutional and procedural mechanisms to implement the Convention; and (4) final clauses
dealing with such matters as protocols and annexes, amendment, ratification, and entry into force.

The following sections do not attempt to provide a definitive interpretation of the Convention. Rather, they
provide areader's guide, explaining the background and rational e of the Convention's provisions, and highlighting
the alternative formulations proposed and the compromises reached.

(1) Framework vs. Substantive Approach

Early proposals for the climate change negotiations focused on the framework convention/protocol approach,
which had been used with considerabl e success to deal with the problems of acid rain and depl etion of the ozone
layer. Under this model, statesfirst negotiate a framework convention, establishing general obligations concerning
such matters as scientific research and exchange of information, as well as askeletal legal and institutional
framework for future action. States later develop specific pollution control measures (including emissions
limitations targets) and more detailed implementation mechanismsin protocols.

The framework convention/protocol model servestwo basic functions. First, it allows work to proceed in an
incremental manner. States can begin to address a problem without waiting for a consensus to emerge on appropriate
response measures, or even before there is agreement that a problem exists. Lawmaking can thus proceed *“amidst
great uncertainty.” For example, when both the ECE Long-Range Transboundary Air Pollution Convention
(LRTAP) and the Vienna Convention for the Protection of the Ozone Layer (Vienna Ozone Convention) were
adopted, some states remained unconvinced of the need for action. Nevertheless, even skeptical states acquiesced in
the adoption of these conventions, since the conventions did not commit them to any specific measures. Later, when
the scientific evidence became stronger, protocols could be adopted more quickly, since the framework conventions
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had cleared away many of the preliminary procedural and institutional issues.

Second, the framework convention approach can produce positive feedback |oops, making the adoption of
specific substantive commitments more likely. Scientific research and assessments carried out under the convention
help reduce uncertainties and lay a basis for action. The institutions established by the framework convention play a
catalytic role by collecting data, providing technical assistance, and issuing reports. The meetings held under the
convention provide aforum for discussions among the technical elitesin different countries, and serve to focus
international public scrutiny on countries that lag behind an emerging international consensus. In effect, once a
framework convention is adopted, the international lawmaking process takes on amomentum of its own. States that
were initially reluctant to undertake substantive commitments, but that acquiesce in the seemingly innocuous
process set in motion by the framework convention, feel increasing pressure not to fall out of step asthat process
gains momentum.

Despite the advantages and historical successes of the framework convention/protocol model, many countries
wanted the INC to produce more than aframework convention. Given the perceived urgency of the problem aswell
asthe extensive preparatory work of the IPCC, they viewed the two-step, framework convention/protocol process as
unnecessarily slow. In the end, the Convention lies somewhere between aframework and a substantive convention.
It establishes more extensive commitments than those contained in LRTAP or the Vienna Ozone Convention, but
falls short of the type of specific emissions control measures contained in the Sulfur Dioxide or Montreal Protocols.
Whilethere are few procedural or institutional innovationsin the Convention, it does establish scientific and
implementation committees and provides for scientific assessment, reporting and review of greenhouse gas levels,
financial and technical support to aid implementation, and afinancial mechanism.

Objective (Article 2). Article 2 establishes the “"ultimate" objective of the Convention as stabilization of
greenhouse gas concentrations at alevel that would prevent dangerous anthropogenic interference with the climate
system. Thislevel isto be achieved ““within atime frame sufficient to allow ecosystemsto adapt naturally to climate
change. . . and to enable economic devel opment to proceed in a sustainable manner."

By recognizing the need eventually to stabilize atmospheric concentrations of greenhouse gases, the objective
acknowledges climate change as a problem and helpslegitimize it as a matter of international concern. Some
commentators have interpreted Article 2 as favoring prevention of, over adaptation to, climate change. The text,
however, appearsto be neutral on this question, since it condemns only those interferences with the climate system
that are *“dangerous.” To the extent that adaptation to climate changeis possible, such change could be viewed as
benign.

The exact legal status of the Convention's stabilization objective may be the subject of future discussion. Some
early proposals relating to the objective phrased it as a collective commitment, binding on all the parties. Although
the Secretariat categorized the proposals on objectives as ““general obligations" in a compilation document, as
ultimately adopted Article 2 uses declarative language and does not characterize the objective as a commitment.
Also unclear iswhether Article 2 falls under the category of “ object and purpose” contained in the Vienna
Convention on the Law of Treaties. If so, signatoriesto the Climate Change Convention would have a duty not to
defeat the stabilization objective. In what may have been an attempt to prevent “"objective" from being equated with
““object and purpose,” the Convention adds the qualification ™" ultimate."

Principles (Article 3). Most devel oping countries supported the inclusion of an article on general principles,
arguing that such an article would serve as the lodestar or compass to guide the partiesin implementing and
developing the Convention. Some even argued that the Convention should include only principles and leave
commitments to future protocols. In contrast, developed countries generally questioned the inclusion of a principles
article. The United Statesin particular insistently opposed itsinclusion, arguing that itslegal status was unclear. The
United States maintained that if the principles merely stated the intentions of the parties or provided a context for
interpreting the Convention's commitments, they served the traditional functions of the preamble, and placing them
in the operative part of the Convention would be unnecessary and even misleading. On the other hand, the United
States argued, if the principles were themselves commitments, they should be designated in the Convention as such.

The U.S. reasoning, however, failsto take into account that principles may serve athird function, different
from those of either preambles or commitments: unlike preambular paragraphs, principles embody legal standards,
but the standards they contain are more general than commitments and do not specify particular actions. As Ronald
Dworkin explains, both legal principles and legal rules point to particular decisions about legal obligationin
particular circumstances, but they differ in the character of the direction they give. Rulesare applicablein an all-or-
nothing fashion... .. [A principle] states areason that arguesin one direction, but does not necessitate a particular
decision.. .. All that is meant, when we say that a particular principleisaprinciple of our law, isthat the principle
is one which officials must take into account, if it is relevant, as a consideration inclining in one way or another.?®
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Because of the open-ended character of principles, agovernment cannot be certain of where they will eventually
lead. This may explain why the United States, which is deeply skeptical of the international lawmaking process,
opposed a principles article and preferred more clearly enunciated commitments.

Although devel oping countries ultimately prevailed in obtaining the inclusion of a principles article, the
United States successfully pressed for several changesto Article 3 to reduce its potential legal implications. First, a
chapeau was added, specifying that the principles areto ““guide" the partiesin their actions to achieve the objectives
of the Convention and to implement its provisions. Second, the term ™ states" was replaced by “Parties." Finaly, the
term “inter alia" was added to the chapeau to indicate that the parties may take into account principles other than
those listed in Article 3 in implementing the Convention. These three modifications were intended to forestall
argumentsthat the principlesin Article 3 are part of customary international law and bind states generally. Instead,
the principles clearly apply only to the parties and only in relation to the Convention, not as general law.

Developing countries also had to compromise on the substance of the principles. In some cases, Western
opposition led to the transfer of proposed principles to the preamble; in other cases, principles proposed by
devel oping countries were not included in the final text at all. In general, Western countries were able to define the
principles more narrowly than in the parallel negotiations on the Rio Declaration, possibly because the INC was a
less politicized, less public forum than the UNCED Preparatory Committee.

As adopted, the first principle reiterates several concepts contained in the preamble: the principle that the
climate should be protected for the benefit of present and future generations, the principle of common but
differentiated responsibilities and respective capabilities, and the related principle of equity. The final sentence,
which states that " developed country Parties should take the lead in combating climate change and the adverse
effects thereof," was supported by both devel oping and devel oped countries, although they disagreed on why
developed countries should take the lead. Developing countries argued that devel oped countries should so do
because they bear the *“main responsibility" for the climate change problem. Developed countries (in particular, the
United States) opposed this reasoning, but agreed to take the lead because of their greater financial and technical
capabilities. Article 4, which defines the respective commitments of developing and developed countries, fleshes out
this principlein further detail.

The second principle gives ““full consideration” to the specific needs and special circumstances of developing
country parties, especially those that are vulnerable to the adverse effects of climate change, and parties that would
have to bear a disproportionate or abnormal burden under the Convention. The latter category singles out, but is not
limited to, developing countries.

The third principle, the precautionary principle, states that where there isathreat of serious environmental
harm, scientific uncertainty should not be used as a reason to postpone precautionary measures to prevent the
harm.° Various formul ations of the precautionary principle now appear regularly in international environmental
agreements and declarations. In the INC, the main issue was whether to include areferenceto *" cost-effectiveness”
and thereby introduce economic considerations into what otherwise is a purely environmental standard. The SWCC
Ministerial Declaration had spoken of " cost-effective" precautionary measures, and the G-77 proposal on principles
used asimilar formulation. At the final session, the INC Chair dropped any reference to cost-effectiveness from the
precautionary principle in his compromise draft, both because of opposition by some European states and because
his draft included a separate principle on cost-effectiveness. After attempts by the United States and Saudi Arabiato
reintroduce the concept were met with opposition, the United States proposed combining the precautionary principle
paragraph with the separate paragraph in the Chair's text on cost-effectiveness, and the INC accepted this
compromise. The principle, as adopted, also endorses the comprehensive approach and joint implementation.

The fourth principleisthat of sustainable development. Initially, developing countries pressed for inclusion of
aprinciple recognizing that ““the right to development is an inalienable human right" and that “"[a]ll peoples have an
equal right in mattersrelating to reasonable living standards." Meanwhile, some developed countries wished to
include a principle that states have a duty to aim at sustainable development. Both proposals raised serious problems
for some delegations. On the one hand, the United States has long refused to accept the ““right to development" as
advanced in the human rightsfield, on the groundsthat it is vague and could be used by developing countriesto
demand financial assistance from developed countries° In contrast, developing countries, fearing that
““sustainability” might become a new conditionality on financial assistance and ultimately inhibit their development
plans, have traditionally expressed doubts about the concept of *“sustainable development.”

The Convention finesses both issues by stating that “"the Parties have aright to, and should, promote
sustainable development,” thereby addressing the concerns of both developing and developed countries. The
Convention speaks of a “right," thereby satisfying developing countries, but the right relates to the *"promotion of
sustainable development,” which is arguably different from the traditional "“right to development” of the 1986 U.N.
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Declaration. With respect to sustainable development, paragraph 4 states that parties *“should promote sustainable
development,” an important recognition by devel oping states but less than the **duty" sought by devel oped countries.
This paragraph also contains a number of caveats that address devel oping country concerns, including the
recognition that environmental policies and measures should be ““appropriate for the specific conditions of each
party" and should be integrated with national development plans, and that *“economic development is essential for
adopting measures to address climate change.”

(2) Commitments

Likeother international environmental agreements, the Convention creates differentiated obligations for
developing and developed states. The commitments are organized in acomplicated structure, consisting of (1)
general commitments, which apply to all parties, both developed and developing; (2) specific commitments on
sources and sinks, which apply to the partieslisted in Annex | (OECD member states and the former Eastern bloc);
and (3) specific commitments on financial resources and technology transfer, which apply to the partieslisted in
Annex || (OECD countries). This structure reflectsthe INC'sinitial premise that developing countries would not
assume the same commitments as devel oped countries. The general commitments are qualitative not quantitativein
nature and relate to such matters as greenhouse gas inventories, national strategies, reporting, cooperation in
scientific research, and information exchange. The specific commitments, on the other hand, include the obligations
of OECD countriesto provide financial resources and technology to developing countries. Although aweak set of
specific commitments for devel oping countries were al so suggested originally, they were eventually abandoned.
Thus, the Convention includes specific commitments only for developed countries.

The linkages between the general and specific commitments proved troublesome during the negotiations.
Virtually all delegations agreed that the ability of developing countriesto undertake general commitments would
depend upon the specific commitments of developed countriesto provide financial resources and technology.
Almost perversely, however, some devel oping countries also insisted on linking their general commitments with the
specific commitments of developed countries to limit greenhouse gas emissions. As aresult, when the compromise
on targets and timetables reached by devel oped countriesin the final round of the negotiations proved quite weak, a
domino effect ensued. Developing countries, led by India, argued that the general commitments had to be
correspondingly circumscribed, to preserve what they regarded as the proper balance and differentiation between the
commitments of developed countries and those of developing countries.

Classes of Parties. Devel oping countries account for an increasing share of greenhouse gas emissions and are
expected eventually to exceed the emissions of OECD countries. Nevertheless, it became clear at the outset of the
negotiations that devel oping countries would not accept any quantitative limitson their greenhouse gas emissions
for fear that such limitations would impede their economic progress. The negotiators therefore recognized a need to
exempt developing countries from any quantitative limits. Until the final negotiating session, however, del egations
still had not decided how to determine the classes of parties and the obligations of each. Most developing states
argued that the Convention should recognize only two economic categories, ~ developed" and "~ developing.” Other
devel oping states, including AOSIS, supported a more complex and multivariate differentiation, focusing on special
vulnerability to climate change. Several developed states proposed the additional categories of ~"newly
industrialized states" and " countries with economiesin transition” (i.e., the states of eastern Europe and the former
Soviet Union). In the end, although the Convention uses *“developed" and " “developing” countries as the primary
categories, it also recognizes two additional categories: * countries with economiesin transition” and ~"least
developed states.”

Proposals on how to define these categories broke down into three types: defining ~"developed" and
““developing" countries by objective criteria, such as per capitaincome; listing particular states to which specific
commitments would apply; or using a combination of the first two methods. The definition method has the benefit of
flexibility, since, as countries meet the definition of ““developed country," they would automatically become subject
to the specific commitments. On the other hand, the list method avoids ambiguities about whether a state meets the
definition of ““developed."

The INC ultimately decided to use lists rather than definitionsto fix the scope of application of the
Convention's specific commitments. The specific commitments on sources and sinks of greenhouse gases apply only
to stateslisted in Annex |, which includes two general categories of states: members of the OECD and countries
with ““economiesin transition." The specific commitments on financial resources and technology transfer, in
contrast, apply to partieslisted in Annex |1, which includes OECD members but not economiesin transition.
Although the lists have several anomalies*! the simplicity of the list method promises to minimize conflicts. Both
annexes will be reexamined by the end of 1998 with aview to amendments, but a party may be added to an annex
only withits approval.
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Countries with economies in transition are indicated by an asterisk in Annex I. Although there was no question
about which states qualify as economiesin transition, their legal status posed a problem. Several eastern European
states (Romaniaand Poland in particular) objected to being characterized as *“devel oped,” fearing that such alabel
might subject them to financial or other additional obligationsin the future. By referring to “the developed country
Parties and other Partiesincluded in annex I," Article 4(2) allows these states to argue that they are not developed.

““Least developed states' is not defined in the Convention, nor are states falling into this category listed. The
termislikely to beinterpreted by reference to the U.N. General Assembly'slist of “"least developed countries.”

L east devel oped states are to receive special consideration for funding and technology transfer, and are allowed to
filetheir initial report under Article 12 “"at their discretion” rather than within a specified time frame.

General Commitments (Articles4(1), 5, 6, and 12(1)). From the beginning, the negotiators viewed general
commitments as qualitative rather than quantitative in nature. An extensive list of general commitments was
proposed, including use of best available technology to limit greenhouse gas emissions; promotion of energy
efficiency and conservation; development of renewable energy sources; promotion of sustainable forest
management; removal of subsidies that contribute to global warming; harmonization of national policies, taxes, and
efficiency standards; internalization of costs; and development and coordination of market instruments. During the
negotiations, these proposals were slowly pared away (in some cases, becoming specific commitments) or watered
down, and the general commitments became general not only in their application to all parties, but also in their
content.

Perhaps the most important general commitments to survive the negotiating process are those designed to
promote long-term national planning and international review of national actions--in essence, those embodying the
concept of “pledge and review." Article 4(1) requires each party to develop, periodically update, and publish
national inventories of greenhouse gas emissions and removals by sinks, using *~comparable methodologies" to be
agreed on by the COP. These inventories are to lay the basis for national planning and to provide more accurate
information for use in future scientific assessments of the greenhouse problem. Each party must alsoformulate,
implement, and regularly update programs to mitigate and adapt to climate change, and communicate information to
the COP on its national inventories and the stepsit has taken to implement the Convention. The COP isthen to
review the national reports and assess the parties' implementation, the overall effects of the measures taken pursuant
to the Convention, and the progress towards meeting the Convention's objective.

In contrast to these provisions, which survived the negotiations relatively intact, the general commitments
relating to sources and sinks were progressively weakened. Oil-producing states such as Saudi Arabia and Kuwait
objected to the regulation of sources, while countries with large forests such as Maaysia and Brazil fought
substantial commitments on enhancing sinks. Asaresult, Article 4(1)(c) (dealing with greenhouse gas emissions)
makes no mention of energy efficiency measures or renewabl e energy sources, and seemsto place all relevant
economic sectors (energy, transport, industry, agriculture, forestry, and waste management) on an equal footing.
Similarly, Article 4(1)(d) failsto single out forests for special consideration in requiring states to promote the
sustai nable management and enhancement of sinks and reservoirs.

Specific Commitments on Sources and Sinks (Articles 4(2) and 12(2)).The Convention's provisions on specific
commitments set forth three basic requirements relating to sources and sinks. First, each party listed in Annex | must
adopt national policies and measures to limit greenhouse gas emissions and to protect and enhance its sinks and
reservoirs. This requirement is similar to the general commitments discussed above (which are applicable to all
parties). Second, Annex | parties are subject to more stringent reporting regquirements, both in terms of timing and
content. They must communicate initial reports within six months of the Convention's entry into force, whereas
other parties have three years to complete their reports. Moreover, Annex | parties reports must contain detailed
information on policies and measures, as well as on the projected effects on emissions by sources and on removals
by sinks, and should take into account the ““best available scientific knowledge." To this end, the COP isto adopt
and periodically review methodologies for these calculations. Finally, Annex | parties must coordinate relevant
economic and administrative instruments and identify and periodically review their policies and practices that
contribute to increased greenhouse gas emissions (e.g., subsidies and energy pricing policies). These last
commitments were originally proposed as general commitments, but were changed to specific commitments because
of objections by several developing countries.

(3) Targets and Timetables

In connection with the specific commitments to adopt and report on national policies and measures, the
Convention establishes a quasi-target and quasi-timetable for greenhouse gas emissions. The targets and timetables
issue was perhaps the most controversial in the entire negotiation. Although, in common parlance, the term ““target”
means an object or goal,*? in the context of international environmental negotiations the phrase *“targets and
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timetables" means quantitative limitations, including those that are legally-binding commitments. In recent years,
targets and timetables have become the preferred form of international regulation of atmospheric pollution. They
tend to be easier to negotiate than uniform international regulatory rules, because they allow countriesto choose
how to meet overall national emissions levels, for example, by direct regulation, market mechanisms, or taxes.
Several key precedents for the Convention used atargets and timetabl es approach, notably the Montreal Protocol
and the Sulfur Dioxide and Nitrogen Oxide Protocolsto the LRTAP. Significantly, both direct international
regulation and taxation were discussed only marginally in the INC.

International targets and timetables for limiting greenhouse gas emissions could be set on avariety of bases. A
per capitatarget would favor countries with populations that are large relative to their overall emissions, including
most developing states and countries that rely on non-fossil fuels such as hydroelectricity or nuclear power.
Alternatively, setting targets on the basis of gross domestic product (GDP) would favor countries that use energy
efficiently (i.e., that userelatively little energy per unit output). Both the per capitaand GDP approaches have strong
policy justifications. Proponents of the per capita approach justify it on the equitable principle that ~“every human
has an equal right to use the atmospheric resource.” A GDP-based target, in contrast, would promote the objective of
economic efficiency. Both approaches, however, raise the same dilemma. On the one hand, if the per capita or per
unit GDP target were set at alevel that would stabilize global emissions, countries that have higher than average
emissions rates, like the United States would have to reduce their emi ssions very substantially; such atarget would
therefore be politically infeasible. On the other hand, if the target were set high enough to make it acceptable to the
United States, then global emissions could increase substantially, as states with low emi ssions rates increase theirs to
U.S. levels. Because of such difficultiesin obtaining agreement on a per capitaor per unit GDP formula, states have
tended to negotiate either country-by-country targets or uniform targets based on historical or current emissions
levels (sometimes referred to as the ““grand-fathered emissions" approach). The INC took the latter course,
following the precedents of the Sulfur Dioxide, Nitrogen Oxide, and Montreal Protocols, all of which established
targets keyed to abase-year emissions level.

Both before and during the negotiations, most Western states pressed vigorously for the adoption of an
internationally-defined stabilization target and timetabl e to stabilize greenhouse gas emissions, particularly carbon
dioxide emissions. For example, the European Community supported an immediate commitment by devel oped
countries to stabilize carbon dioxide emissions at 1990 levels by the year 2000. In fact, many OECD countries
unilaterally adopted national targets and timetables. The main holdout against the adoption of targets and timetables
was the United States, which derided the targets and timetabl es adopted by most other countries as political in
nature, not backed by concrete measures designed to achieve them. The United Statesopposed targets and
timetables for greenhouse gas emissions as premature. It criticized the EC proposal asarigid and inequitable ““top-
down" approach, given the differences between countriesin national circumstances and implementation costs. The
United States argued that the Convention should instead adopt a*“bottomup" approach that encourages the
development of better information, national strategies, and action plans.

Although the target and timetable issue is often portrayed as a battle between the United States and the rest of
the world, the situation was in fact more complicated. Other industrialized countries did agree with the United States
about the need for along-term planning process. Moreover, while the United States was one of the few
industrialized countries to flatly oppose targets and timetables, other OECD states proposed varying formul ations of
the target and timetable. These differences concerned the strictness of the legal obligations, the types of gases
covered, afocus on net or gross emissions, and joint implementation. For example, the CANZ group and Finland
favored establishing a stabilization target for all greenhouse gases not controlled by the Montreal Protocol rather
than for just carbon dioxide, while Japan supported a " "best efforts" approach rather than a firm commitment to limit
greenhouse gas emissions. The United Kingdom and, to some extent, Japan attempted to mediate between the
European Community and the United States--Japan by proposing the *“pledge and review" formulaat the June 1991
session, and the United Kingdom by proposing the **phased, comprehensive approach” in the spring of 1991, by
supporting " pledge and review," and finally by brokering the ultimate deal of a™ quasi-target" and "~ quasi-
timetable" in May 1992.

A compromise was finally reached in two highly ambiguous subparagraphs of Article 4(2). By way of setting
aquasi-target, Article 4(2) states that devel oped countries are to adopt and report on national policiesto limit
emissions and enhance sinks with the ““aim of returning to" 1990 emissions levels. Although this phrase has been
equated with stabilization, the term ““return” unlike " stabilize" does not necessarily have an ongoing temporal
dimension. Thus, a state could potentially argue that, once it had achieved a " “return” to 1990 levels, emissions
increases would be allowed. The ““time-table" is even more ambiguous: the Convention simply states that devel oped
countries recognize that areturn by the year 2000 to earlier (unspecified) emissions levelswould contribute to a
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modification of longer-term emissions trends.

Article 4(2)'s quasi-target and quasi-timetabl e are not only highly ambiguous, but also heavily qualified.
Because some eastern European countries were concerned about meeting the quasi-target (although most use energy
inefficiently and have ample room for improvement), the COP isto allow countries with economiesin transition *"a
certain degree of flexibility." The Convention does not limit the type of ““flexibility" that may be accorded, but
identifies the baseline emissions level as a potential subject of flexibility. Additionally, the quasi-timetableisto take
into account differencesin the parties' starting points and approaches, economic structures, and resource bases; the
need to maintain strong and sustainable economic growth; availabl e technol ogies and other individual
circumstances; and the need for equitable and appropriate contributions by each party to the global effort.

Indeed, it is questionable whether the Convention creates alegally binding target and timetable at all. Article
4(2) states that parties " shall" adopt national policies and take corresponding measures to mitigate climate change,
and “shall" communicate information on these policies and measures and on the resulting projected emissions. For
the quasi-target and quasi-timetable, however, the Convention uses less obligatory language. The target is phrased as
an “aim," and the verbs used to characterize the timetable are all descriptive rather than imperative. These
ambiguous formulations allow states to put their own spin on the requirements imposed by Article 4(2). Indeed,
within days after the Convention was adopted, various countries advanced divergent interpretations. For example,
President Bush's domestic policy advisor stated, “thereis nothing in any of the language which constitutes a
commitment to any specific level of emissions at any time.” In contrast, the chief British negotiator characterized the
provisions as ""indistinguishable" from an absol ute guarantee. These widely divergent interpretationsillustrate the
limitations of the quasi-target and quasi-timetable contained in Article 4(2).

The Convention does provide for the periodic review of the adequacy of the quasi-target and quasi-timetable.
Thefirst review isto take place at the COP's inaugural session (which will take place one year after the Convention's
entry into force); the second, not later than December 31, 1998; and subsequent reviews, at regular intervals. The
reviews are to be based on the best available scientific information, as well as relevant technical, social, and
economic information. The COP isto take ~“appropriate" action based on the reviews, but the Convention does not
stipulate whether such actionislikely to lead (through an amendment) to stricter or more lenient targets and
timetables, or whether protocols might be needed to supplement the parties' obligations.

(4) Comprehensive Approach To Emissions Limitation

Before the United States introduced the *“comprehensive approach™ in a submission to the IPCC in December
1989, the tendency in climate change discussions had been to consider each source and sink of greenhouse gases
individually, focusing primarily on reducing carbon dioxide emissions from the energy and transportation sectors. In
contrast, the comprehensive approach considers collectively all sources and sinks of different greenhouse gasesin
formulating policy. Under the comprehensive approach, global warming potentials are calculated for each
greenhouse gas to permit emissions of different gases to be compared according to a single metric. States may then
take measures to limit their net contribution to the greenhouse effect, either by controlling their aggregate emissions
or by enhancing their sinks. Supporters of the comprehensive approach, which included CANZ and most Nordic
countries, justified the approach on both economic and environmental grounds. Economically, the comprehensive
approach allows states to choose which gasesand sinks to focus on, so that they may determine for themselves
which abatement measures are most cost-effective. Environmentally, it eliminates incentives to switch from one
type of polluting activity to another by focusing on aggregate levels of greenhouse gas emissions rather than any
specific gases, sinks, or activities.

Initially, supporters of the comprehensive approach differed about whether to include greenhouse gases
controlled under other legal instruments. The United States sought to include CFCsin the comprehensive
calculations, although they are already scheduled to be phased out under the Montreal Protocol. Others opposed the
inclusion of these gases, arguing that crediting states under the Convention for actions already required under the
Montreal Protocol would constitute *“double counting” and would allow certain states to increase substantially their
emissions of carbon dioxide. Ultimately, the INC adopted somewhat ambiguous language in Article 4(2), which
refersto “levels of anthropogenic emissions of carbon dioxide and other greenhouse gases not controlled by the
Montreal Protocol" without specifying whether emissions levels of greenhouse gases should be considered
collectively (i.e., the comprehensive approach), or whether each gasshould be accounted for separately. In any
event, the formulation is notable for singling out carbon dioxide and for clearly excluding greenhouse gases
controlled by the Montreal Protocol.

The comprehensive approach raised anotherissue: some states argued that the Convention should focus on
gross greenhouse gas emissions; others advanced a standard of net emissions, derived by subtracting the removal of
greenhouse gases by sinks from total emissions by sources. The United States, CANZ, Finland, and Brazil were
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among those nations that pushed for a net emissions approach, and successfully achieved itsinclusion in Decision
1/1 of the INC. Others such as Switzerland, Germany, and Austria argued that a net emissions approach, like the
comprehensive approach generally, is theoretically sound but impractical at the present time because of uncertainties
about the amounts of greenhouse gases removed by sinks.>* The net emissions approach also implicated highly
contentious questions about whether to include sinks located in the global commons (i.e., ocean and atmaospheric
sinks), and, if so, how to allocate them.3* The INC did not resolve these questions and ultimately rejected the
proposal to define “sinks."

Aswith so many other issues, the Convention reflects a compromise on the net emissions issue. Without
explicitly setting either anet or gross standard, the Convention refers several timesto *“emissions by sources and
removals by sinks" as a package; nevertheless, Article 4(2)'s quasi-target and quasi-timetable relate only to
emissions.

(5) Joint Implementation

Since greenhouse gases remain in the atmosphere for along time and migrate globally, where emissions are
reduced makes little difference to the greenhouse effect. This suggests a further extension of the comprehensive
approach: namely, focusing on greenhouse gas emissions on aregional or group basis, rather than on a country-by-
country basis, so that countries may implement their emissions limitations jointly. Joint implementation can take two
forms: (1) setting umbrellaor joint targets that apply to agroup of countries collectively (creating ~"bubbles"), or (2)
granting creditsto a party in achieving its own emissions target for projectsit undertakesin other countries. The
main rationale for joint implementation is cost-effectiveness. Because of differing national circumstances, the costs
of abatement measures can vary substantially by country. If greenhouse gas emissions can be reduced more cheaply
in country A than in country B, then allowing B to take advantage of this cost differential by funding an emissions
reduction in A is more efficient than requiring B to achieve the same reduction at home.*® Such a scheme would
reduce the costs of implementing the Convention while advancing its ultimate goals.

A primary issuein designing a system of joint implementation is determining its scope of application. One
approach would permit joint implementation at the regional level. For example, the EC policy of stabilizing carbon
dioxide emissions at 1990 levels by the year 2000 provides for joint implementation within the European
Community *® Alternatively, joint implementation could be permitted among all countries that are subject to specific
quantitative commitments to limit emissions and enhance sinks--that is, among devel oped states.

A third option would permit joint implementation on ageneral basis, anong both devel oping and devel oped
states. Proposed by Norway, this last scheme would be most economically efficient, since developing countries tend
to use energy less efficiently than devel oped countries and can attain emissions reductions more cheaply. It would
also have the added benefit of encouraging the transfer of substantial financial resources and technology from
developed to devel oping countries pursuant to joint projects undertaken in developing countries. To protect against
possible abuse, however, the scheme would have to set clear baselines from which to measure the emissions
reductionsin devel oping countries that a developed country could count towards meeting its target. Otherwise, a
developing country could simply say that it planned to increase its emissions, and then agree not to do so as part of a
“joint" project with adevel oped country seeking to reduce its calculated level of emissions. Besides raising the
possibility of fraudulent collusive agreements, critics objected that joint implementation between developing and
developed countries would be unethical, since it would allow a devel oped state to make its reductions abroad instead
of taking responsibility at home. As acompromise, Germany suggested that the credits given for emissions
reductions in developing countries be discounted so as to encourage developed countries to take domestic measures
unlessjoint implementation is substantially cheaper. This would make joint implementation attractive only when the
cost differential in devel oping countries exceeds the discount rate.

Ultimately, the proponents of joint implementation prevailed in the INC. The Convention endorses the general
concept of joint implementation, by stating that “"[e]fforts to address climate change may be carried out
cooperatively by interested Parties," and by permitting statesto ““implement . . . policies and measures jointly with
other Parties." Since these provisions do not restrict which states may participate in joint implementation schemes,
the clear implication isthat a developed country may implement its commitmentsjointly with any other country. To
saf eguard against possible abuse, the Convention provides that ~"the Conference of the Parties shall, at itsfirst
session, . . . take decisions regarding criteriafor joint implementation.” These criteria could potentially include the
German suggestion to discount the credits given for emissionsreductions achieved through joint implementation.

Two complementary mechanisms to promote joint implementation were discussed in the INC but were not
adopted. First, Norway proposed establishing a clearinghouse to match proposed projectsin developing countries
with sponsors among developed countries, and to monitor and verify emissions reductions. Although many
delegations expressed support for this proposal, it was not incorporated into the Convention because of both alack
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of adequate time for consideration and a feeling that a clearinghouse mechanism was overly ambitious so early in
the development of the Convention. Second, several delegations discussed establishing a system of so-called
““tradeable emissions rights."*’ Under this scheme, states would initially be given an allocation of greenhouse gas
missions based on some agreed criteria.® States would then have the right either to emit their allotment of
greenhouse gases or to trade or lease their emissions rights to other states. Proponents argued that atradeable
emissions scheme could promote both efficiency (by inducing emissions reductions in those states where they can
be made most cheaply) and equity (through theinitial allocation of emissions rights).*® Even more ambitious and
complex than a clearinghouse mechanism, a tradeabl e emissions scheme was not seriously considered for inclusion
in the Convention. The quasi-target and quasi-timetable actually contained in the Convention proved far too
ambiguous to have been the basis for tradeable emissions rights. However, if protocols are eventually negotiated
establishing firm targets and timetables, the tradeabl e emissions mechanism could be revived.

(6) Specific Commitments on Financial Resources and Technology Transfer

Along with targets and timetables, financial resources and technology transfer were among the most
controversial issuesin the negotiations. These North-South issues have become prominent in international
environmental negotiations only fairly recently. The Vienna Ozone Convention, adopted in 1985, did not provide for
thetransfer of financial resources. Even the 1987 Montreal Protocol, which established specific control measures for
developing countries, contained only avery weak commitment by devel oped countriesto “facilitate the provision of
subsidies, aid, credits, guarantees or insurance programs.” Following Montreal, however, developing countries
began to assert that they would accept obligationsto limit their use of ozone-depleting substances only if developed
states agreed to provide them with additional financial resources and technology. The 1990 London Amendments
responded by establishing a World Bank- administered fund to help developing countries implement the Montreal
Protocol. For the most part, INC discussions on financial transfers picked up where the negotiations for the London
Amendments |eft off, and, from the outset, Working Group I's mandate included the devel opment of atext on
““appropriate commitments on adequate and additional financial resources' for developing countries.

Transfers of financial resources to devel oping countries were proposed for two general purposes: (1) to offset
the various costs of implementing the Convention's general commitments, and (2) to aid developing countriesin
adapting to the adverse effects of climate change if steps taken under the Convention fail to abate global warming
adequately.

Although many observers believe that developing countries can reduce emissions and enhance sinks more
cheaply than developed countries, developing countries implementation costs are nevertheless likely to be high
relative to their ability to pay.*° For this reason, devel oping countries argued that they would assume general
commitments to combat climate change only if they received financial resources from developed countriesto cover
their increased (or ““incremental") costs. Developed countries generally accepted this position, but insisted in return
that the channeling of money occur through an appropriate financial mechanism; that devel oping countries accept at
least some binding commitments, in particular, commitmentsto report on their greenhouse gas emissions and
national programs; and that devel oping countries agree to establish institutions with adequate authority to implement
the Convention effectively. Although this quid pro quo was rarely stated explicitly, it shaped the package that
ultimately emerged from the negotiations.

Also problematic was the demand by developing countries that financial transfers should cover their ““full
incremental costs" in implementing the Convention. Although the general concept of ““incremental costs' is clear,
identifying these costs can be very difficult, if not impossible, since for many types of actions thereis no baseline
from which to measure a country's incremental costs. For this reason, statesin general can more easily agree on
specific categories of costs to be funded rather than on ageneral definition of ““incremental costs." Thiswasthe
approach taken under the London Amendments to the Montreal Protocol, where alist of categories of incremental
costs was adopted by a decision of the parties.

Ultimately, the parties resolved the financial resources issue by distinguishing between two types of financial
transfers: (1) transfers to help devel oping countries comply with their reporting obligations under Article 12(1); and
(2) transfersto help devel oping countries implement other aspects of the Convention, such as mitigation measures,
research, information exchange, education, training, and public awareness. Devel oping countries were most
immediately concerned with the former category of costs, because those costs were their only definite costs of
joining the Convention. Developed countries were amenabl e to underwriting these costs fully, both because they
want devel oping countries to develop and publish inventories and reports and because the costs of doing so will be
limited. In contrast, devel oped countries resisted underwriting the other costs that may be incurred by developing
countriesin addressing climate change, because such costs are open-ended and potentially great. They could include
the costs of building hydroelectric or nuclear facilitiesto replace coal-fired power plants, or the opportunity costs of
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not clearing forests for timber sales. Devel oped countries, particularly the United States and the United Kingdom,
wanted to ensure that in accepting the Convention they would not be writing a blank check.

The Convention attempts both to protect developed countries' treasuries and to satisfy developing countries
concerns about bearing the costs of implementing the Convention. Under Article 4(3), developed countries will
provide ““new and additional financial resources to meet the agreed full costs incurred by developing countries" in
fulfilling their reporting requirements. For other implementation measures taken pursuant to Article 4(1), developing
countries may propose projectsto the Convention's financial mechanism. If the financial mechanism approvesthe
project, developing countries will receive the ““agreed full incremental costs" of the project. If the financial
mechanism rejects it, developed countries need not provide any funding.

d. Evaluation of the Convention

At the outset of the INC, many governments and commentators had very high, perhaps unrealistic,
expectations for the Climate Change Convention. Compared to these ambitious proposals, the Conventionisa
modest achievement. Indeed, it falls short of existing agreements such as the Montreal Protocol and London
Amendments. For example, the amended Montreal Protocol establishes stringent control measures, requiring a
phaseout of most ozone depl eting substances within a decade, while the Climate Change Convention does not even
include a clearly binding stabilization commitment. While the Montreal Protocol containsinnovative
implementation mechanisms, including trade sanctions against non-parties and a multilateral non-compliance
mechanism, the Climate Change Convention imposes no sanctions for non-compliance and calls on the parties
merely to consider establishing an alternative dispute resolution mechanism. The Montreal Protocol permitsits
control measures to be adjusted by atwo-thirds majority, binding even on dissenting parties; the Climate Change
Convention, on the other hand, requires athree-quarters majority vote and allows parties to opt out of amendments
to which they object. Finally, the Montreal Protocol amendments established a new financial mechanism in which
developed and devel oping countries have an equal say, whereas the Climate Change Convention relies, at |east
initially, on an existing financial institution and contains only vague language about the need for ““equitable and
balanced" governance.

However, while the Climate Change Convention contains little that is new from alegal standpoint, itis
inappropriate to hold it to the achievements of the Montreal Protocol. The Montreal Protocol was accepted only
following the adoption of the Vienna Ozone Convention and was the culmination of a decade of international work.
Theinternational community is at amuch earlier stage in addressing the climate change problem. Moreover, the
climate change problem is considerably more complex and politically sensitive than the ozone issue, making
international agreement especially difficult to reach.

In the voluminous literature appearing prior to the climate change negotiations, commentators identified
several criteriafor asuccessful convention. First, it should be politically acceptable to awide variety of states, given
the global nature of the climate change problem. Second, it should be equitable, that is, it should encourage burden-
sharing and treat devel oping countriesfairly. Third, it should promote economic efficiency, by encouraging states to
consider the cost-effectiveness of measures to address climate change. Fourth, and perhaps most critical, the
convention should be flexible. Flexibility is essential, given the long-term nature of the climate change problem and
current uncertainties about both scientific predictions of global warming, and the costs and benefits of response
measures. Fifth, it should lay afoundation for future work by reducing uncertainties, promoting consensus, and
building a base of information. Finally, it should establish targets and timetables for greenhouse gas limitations.

The INC succeeded in negotiating a convention that was politically acceptable to awide array of states by
avoiding firm targets and timetabl es, which were opposed by the United States; limiting the obligations of
developing countries and requiring that they be provided financial and technical assistance; and focusing attention
on the climate change problem, which the European states and AOSI S certainly preferred to no convention at all.
Ultimately, the proof was in the pudding: at UNCED, the Convention was signed by 154 states. Of course, political
acceptability came at aprice; in order to make the Convention acceptable, it was progressively diluted by the INC. If
other countries had been willing to proceed without the support of the United States, the Convention would likely
contain firm targets and timetables--in al probability, a commitment to stabilize emissions of greenhouse gases not
controlled by the Montreal Protocol at 1990 levels by the year 2000. The question is, how meaningful would a
climate change convention have been without the United States, the single largest emitter of greenhouse gases? Are
we better off with a Conventionthat includes the United States but not firm targets and timetables, or one that
contains targets and timetables but not the United States?

The Convention scores relatively high in terms of equity, as defined by the needs of developing countries.
Although developing countries did not achieve all that they wanted with respect to financial transfers, the
Convention repeatedly recognizes the developmental priorities of the South and the need for economic growth. It
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exempts devel oping countries from any quantitative emissions limitations, and provides them with relaxed reporting
reguirements, which will be paid for by developed countries. The Convention does less well in dealing with OECD
countries, since it treats them all more or less alike, despite their very different circumstances. Turkey, for example,
is subject to the same commitments as other OECD countries, including the provision of financial assistance to
devel oping countries, some of which may be considerably richer than Turkey. Understandably, Turkey is one of the
few countries that has not signed the Convention.

Because the Convention does not call for specific control measures, its exact regulatory approach has not yet
been defined and cannot be evaluated in terms of the third criterion, efficiency. However, by endorsing the
comprehensive approach and joint implementation, the Convention lays the groundwork for cost-effective response
measures, allowing parties to focus on those greenhouse gases and locations where limitations can be achieved most
economically.

The Convention does preserve a certain degree of flexibility for the new climate change regime. On the
positive side, the COP may establish new institutions or change the mandate of existing ones. Amendments,
annexes, and amendments to annexes may be adopted by a three-quarters mgjority vote. In addition, the specific
commitments on sources and sinks will be reviewed regularly for adequacy, with aview to their possible
amendment. On the other hand, the Convention does not specify decision-making rules for the COP, where most
important decisions will be made. If the rules of procedure adopted by the COP require consensus decision-making,
this could lead to policy gridlock. More important, the Convention does not define aregulatory process for the
adoption and amendment of emissions control measures that the parties may eventually decide are warranted.
Because annexes are limited to descriptive material, the adoption of control measures would require an amendment
to the Convention or the negotiation of a separate protocol, either of which would be cumbersome. Even with
respect to annexes, the Convention does not establish any amendment or adjustment procedure like that of the
Montreal Protocol, under which changes may be imposed by a qualified majority. Nor doesit provide for periodic
rounds of renegotiation similar to those that take place under the GATT.

The Convention does somewhat better in meeting the fifth criterion, laying abasis for future work. By
requiring parties to devel op greenhouse gas inventories, formulate national strategies and measures, and cooperatein
scientific research, the Convention promotes national planning and will generate a better information base for future
negotiations and decisions. Moreover, the newly-created scientific and implementation bodies will help the parties
decide how to proceed. Nevertheless, the Convention falls short in several respects, al of which may impede timely
responses to global climate change. For instance, the Convention does not establish in advance a baseline for
possible future targets and timetables. This may make countries reluctant to take immediate actions to reduce their
emissions or enhance their sinks for fear that they will not receive credit for these actions and will instead simply
face atougher starting point should the Convention later establish targets and timetables. Moreover, the Convention
does not establish any timetable for the negotiation of protocols containing specific control measures. Nor was
agreement reached, even informally, about the amount of money that will be made available to developing countries
for national planning and mitigation purposes.

Finally, the Convention'sfailure to include strict targets and timetables was, for many, the greatest
disappointment. Clearly, the inclusion of targets and timetables would have been amoral and political victory for
supporters of stronger global warming policies and, as such, would have encouraged stronger national measures. Itis
unclear, however, how serious the onrission of targets and timetablesis as a practical matter. The most commonly
proposed target and timetable, to stabilize carbon dioxide emissions at 1990 levels by the year 2000, would have
been largely symbolic. Toillustrate, environmental groups estimate that the United States will meet this target
anyway, as aresult of measures already planned. Indeed, that was a principal argument why the United States should
have been able to accept such atarget. By the same token, however, if the United States will achieve stabilization
even without any international commitment, then the practical significance of the target and timetable is reduced.
Instead, it isimportant primarily because it signals that more stringent measures may be on the way and that
business will not continue as usual. That messageisimplicit in the Convention even without afirm target and
timetable, and a cautious government or business should already be thinking about how to limit or switch away from
its use of fossil fuels.

If scientists are right, the climate change problem will be with usfor along time. Asfirst stepsin addressing
the problem, we need to reduce uncertainties about the basic science, develop an information base about national
conditions and options, and establish a strong institutional structure. While immediate emissions stabilization would
be desirable, establishing a dynamic international processis moreimportant for the long-term. The U.N. Framework
Convention on Climate Change makes a definite, albeit tentative, start along that road.
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2. Equity and Considerations of the Third World*

To begin to solve the problems of global change, we must first identify the factors that have caused it. Three
societal conditions or factors are primarily responsible for our current state of affairs: an unreasonable international
economic order; the overconsumptive behaviors of the developed nations; and the conditions of poverty and
population growth in devel oping nations.

a. Causes of Climate Change

(1) An Unreasonable Economi ¢ Order

Most devel oped nations were colonial powersin the past. During their own economic development, they
exploited the resources of their colonies without regard to the colonies' economic welfare. In order to obtain quick
profits, they sacrificed the colonies' long-term interests. This method of exploitation permitted developed countries
to take almost all of the benefits and left devel oping countries to bear almost all of the burdens, especially the
environmental destruction that such rapid resource development caused. When the col onies became independent in
the twentieth century, the environment that they inherited was already severely damaged. The economic success of
the developed countries hasin large part been built on the poverty of their colonies, which are the developing
nations of today.

In 1974, the United Nations General Assembly adopted the Declaration on the Establishment of a New
International Economic Order and the Charter of Economic Rights and Duties of States. These declarations called
for areordering of world economic conditions, but this New International Economic Order has not been realized.

The current international economic order remains unreasonable because devel oping countries economic
capability is severely limited by historical and economic conditions. These nations have borrowed massive amounts
of money primarily from banksin developed countries and must exploit their raw materials to repay their debts.
Exploiting raw materials often involves processes that damage or destroy the environment. Because devel oped
countriesimport alarge percentage of the raw materials they consume, the environment of these nationsistypically
much cleaner than that of developing nations. Thus, the raw materials from developing countries subsidize the
economies of developed countries because the latter countries often do not pay the environmental costs of the items
that they import.

If we view the global environment as a shared resource that must be managed for the health and welfare of all
of the people of Earth, then the exploitation of developing nations and the accompanying destruction of their
environment iswrong. If we want to begin to solve the problems of global change, we must find away to create a
new, equitable international order one that will benefit developed and devel oping nations alike.

(2) Overconsumption in Developed Countries

On aper capitabasis, developed countries consume more than their fair share of resources. Nearly three-
quarters of the carbon dioxide emitted from fossil fuel combustion comes from devel oped nations compared to just
over one-quarter from the entire developing world. If we consider that the population in developing countriesis
three-quarters of the population in the world, then the carbon dioxide production per capitain developed countriesis
far greater than in developing countries. For example, the per capita production of CO, in the United Statesis
twenty-five times that of the average per capita production in South Asian countries.

The overconsumptive behaviors of the devel oped nations are also evident in other areas. Devel oped nations
consume far more than their fair share of chlorofluorocarbons (CFCs) the magjor cause of ozone depletion and a
significant greenhouse gas. More than ninety-eight percent of the CFC-11 consumed in the world is consumed in
developed countries while less than two percent is consumed in devel oping nations.

These two examplesindicate that the overconsumption of fossil fuels and CFCsin developed countries are
both serious factors contributing to global change. They illustrate the fundamental imbalance in cause and effect of
global environmental problems. Behaviors such as the disproportionate consumption of fossil fuels and CFCsin
developed countries are the main causes of global change problems such as the greenhouse effect and ozone
depletion.

(3) Poverty in Developing Countries

Developing nations also contribute to global change. In these countries poverty is a pervasive condition; many
people cannot get enough food, clothing, and other necessities of life. This poverty, combined with rapid population
growth, leads these countries to claim more and more land for the planting of basic food crops. In many countries,
forest, grasslands, and wetlands are reclaimed for farming. In addition to these pressures, large debts owed to the
banksin developed countries make it difficult for the devel oping nationsto invest money to improve their own
environments.

These are the main societal factors contributing to global change. If we wish to solve global change problems,
we must find solutions to each one because they are interrelated. The poverty in developing countriesis a problem
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that will take decades to solve. If the world community fails to help developing countries to begin to solve their
economic problems, then we will not find away to begin to reduce the contribution of these nationsto the problem
of global change.

b. Developed and Developing Countries' Responsibilities for Solving Global Problems

Two principles are fundamental to the allocation of responsibilities among developed and devel oping
countries in solving the problems associated with global change. First, each country must help solve the global
change problem according to itsrole in creating or exacerbating it. Thisimplies a principle of equity. Second, each
country should contribute to the solution to the best of its ability. For the developing nations, thisimpliesaprinciple
of ““specia consideration." Numerous UN conventions and declarations concerning global change call for member
nationsto give ““equity" and ““special consideration™ to devel oping countries when seeking sol utions to global
change problems.

That all countries, whether developed or developing, are equal is afundamental principle of human society
and international law. Equity is one of the main principles that must be considered in solving global change
problems. Equity has various meanings. It means, for example, that every country has the right reasonably to use
Earth's shared natural resources and the responsibility to protect these resources. It means every country has the right
to make decisions regarding how to useits own natural resources according to international law. In the context of
global change, equity means that every country has the responsibility to do its best to help solve global change
problems and most importantly, that those countries most responsible for the problem of global change must take
more responsibility in working toward its solution.

Before we ask each nation to help solve the problems of global change, we need to determine each country's
contribution to the problem. Needlessto say, thereisaclose link between a nation's contribution and its economic
development. Asdiscussed previously, developed countries contribute almost three-fourths of the CO, that is
believed to cause the greenhouse effect. They must therefore bear primary responsibility for solving that problem. In
China, we have an old saying: " Let the person who tied the ring on the neck of the tiger, takeit off." Only the
developed countries have the capability to take the ring off thistiger; to let these countries take the main
responsibility islegally and morally just.

International environmental law has a concept that embodies the idea of this Chinese saying. The “~polluter
pays' principleis used to assign responsibility for pollution. It essentially requires that he who creates pollution must
pay for its cleanup. As ageneral principle of law recognized by civilized nations within the meaning of Article 38 of
the statute of the International Court of Justice, application of this principle to the problems associated with global
changeisreasonable. For example, if we apply this principle with respect to the issue of ozone depletion, since
ninety-eight percent of CFC-11 is produced and used by developed countries, letting them solve this problem and
show developing countries how to avoid falling into asimilar problem in the futureisfair.

Developed countries must take primary responsibility for solving problems associated with global change,
including climatic warming and ozone depletion. Developing nations must also take some responsibility for dealing
with the problems of global change. Population growth, deforestation, and other problemsthat are occurring in these
nations also contribute to global change. Y et, in defining their responsibility, we must recognize that the devel oping
countries are to some degree the victims of global change caused by devel oped countries. M oreover, because
developing countries' economies are by definition still developing, the effects of global change on their economic
and social development are much more severe than the effects on devel oped nations. Developing countries should
assume their share, and only their share, of the responsibility for solving the problems associated with global
change. If this occurs, the devel oping nations and the world will benefit.

c. Specia Consideration for Developing Countries

Special consideration for developing countriesis another principle that must be recognized by the world
community. Special consideration means that in considering solutions to global change, we must give the
developing countries special treatment and consideration because their economic development differs vastly from
that of developed countries.

For example, in order to protect the ozone layer, we need to reduce the consumption of CFCs. The ideal
solution would be to freeze production of CFCs at current levels and then reduce it as soon as possible. But almost
all CFCs are produced and used in developed nations. At the same time, the peopl e of the devel oping countries want
to improve their living standards, which will include having more refrigerators and air conditionersin their
countries. To do this, these countrieswill have to build factories to produce CFCs. If they do not do that, they will
spend more and more money to import CFCs. So, requiring devel oping countries to freeze their CFC production
really means either that there will be no refrigerators or air conditionersin these countries or that they will become
much poorer through importing CFCs produced in devel oped nations.
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Special consideration thus means that when considering the solutions to problems of global change, we must
consider the economic development of the devel oping countries and their need to raise their standards of living. If
global environmental protection requires freezing devel oping countries economic devel opment, those countries will
remain economically underdeveloped and their people will be denied amodern life by Western standards.

Special consideration also has another meaning. When we consider the contribution that devel oping countries
can make to solving problems of global change, we need to give special consideration to their economic and
technological capabilities. Only then can we decide what devel oping countries can do to fulfill their responsibility
for global environmental protection. The stepswe ask developing countries to take must realistically correspond to
developing countries' capabilities.

The devel oped countries must respect the right of developing countriesto improve their standards of living.
For example, environmental protection standards must be adjusted to each country's economic and technol ogical
capabilities. The result isthat environmental protection standards in developed countries surely must be more strict
than those in devel oping countries. Devel oped countries cannot require developing countries to adopt the same
environmental protection standards as their countries have. Further, devel oped countries cannot use this difference
in the environmental protection standards between devel oped and devel oping countries to transfer low technology,
which will cause serious pollution, from the former to devel oping countries.

d. Specific Stepsto be Taken for Solving Global Problems

To solve problems of global environmental change requires close cooperation among all nations. Both
developed and devel oping nations need to fulfill their respective responsibilitiesin helping to solve the problems
associated with global change. Both the responsibilities and the capabilities of devel oped and devel oping countries
are different in solving these problems. These differences determine what steps should be taken by each of the
nations of the world.

(2) Developed Countries

Research and development. It is essential that devel oped countries conduct more research into the scientific
processes and laws that control global change. Such activities will provide scientific information to political leaders
worldwide so that they can make informed decisions on how to solve global change problems. Scientists from
developing countries must also be asked to take part in this process, and the information learned from such joint
research must be shared with scientists throughout the whole world. The United Statesis beginning to set an
examplein its emphasis on global change research. Other developed countries should follow this lead and spend
more money for basic research on the cause of global change.

Human activities that produce carbon dioxide and other greenhouse gases, along with certain natural
processes, are the primary sources of the greenhouse effect. We must develop technology that will reduce the
emission of these gases and al so reduce the emissions of methane from certain agricultural processes. Because
developed countries have ahigh level of technological development, these countries must be responsible for the
development of new technologies to reduce the emission of these greenhouse gases.

New research and devel opment activities are al so needed to find substitutes for CFCs. Although CFCs provide
the basic chemicalsthat allow air conditioning and refrigeration, they also cause ozone depletion and contribute to
greenhouse warming. The most useful method to reduce the rate of ozone depletion and also help slow the
greenhouse effect isto develop new chemicals that can be used in place of CFCs. Research is proceeding in both the
United States and Soviet Union on anew chemical that can be used instead of CFCs.

Infor mation exchange and technology transfer. To solve problems of global change, devel oped countries must
share information about new technol ogies and materials with devel oping nations. Developing countries need
increased information about new technol ogies that can reduce greenhouse gas emissions and new materials that can
be used instead of CFCs. Thiswill allow them to improve their standards of living without contributing as much as
they might otherwise to the problem of global warming.

Thetransfer fees for new technology are typically very high, often more than devel oping countries can afford.
Once new technologies relevant to dealing with global environmental problems are created, these technologies
should be transferred to devel oping countries at little or no cost. To require devel oping nations to pay full price for
these technologies will insure that they are not used for global environmental protection to the optimal degree
because developing countries will not be able to afford them.

One possibility to help devel oping countries acquire new, less environmentally harmful technologies and
materialsisto create afoundation for the transfer of newly discovered technologies and materials. The foundation
could use low-interest loans or other forms of financial assistance to provide compensation to developed countries
that desire to use or adopt new materials and technology.

Another form of technology transfer is the dissemination of knowledge and expertise gained by devel oped
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nations in the area of environmental protection. Almost all developing countries lack qualified scientists, scholars,
administrators, and other expertsin thisfield. Y et thereisan increasing need for such trained personnel. The
developed countries thus need to help devel oping countries train their people. Thiswill also facilitate close
cooperation between devel oped and devel oping countries in other aspects of global environmental protection.

Programs effecting technology transfer to devel oping countriesin atimely manner will benefit all countries of
the world. We must change the idea that to transfer such technology and materials to developing countries at alow
price will benefit only the devel oping countries. Technology transfers must be viewed as being of benefit to the
world community asawhole.

Reducing polluting practices. As mentioned above, disproportionate amounts of carbon dioxide and CFCs are
emitted by developed countries. Overconsumption of fossil fuels and CFCs are two of the main causes of global
change. Developed countries thus need to change their own manufacturing processes, energy-generating practices,
and life-styles to accomplish reductions in the emissions of those gases.

Developing nations must also cease exporting pollution to devel oping countries. Many examples of direct and
indirect exportation exist: exporting low-technol ogy machines and equipment, heavily polluting industries, and toxic
wastes to developing countries. Such exports make the developed exporting countries cleaner in the short term, but
at the expense of the Earth as awhole and devel oping nations in particular. In fact, there may be a net increase even
in the short term because the devel oping importing countries may not be as aware of the dangers and typically are
less able to regulate the imports to prevent pollution.

To solve global change problems, therefore, devel oped countries must not export pollution to devel oping
countries. When they export machinery or equipment to developing countries they must ensure that the emissions
from that machinery and equipment meet with the devel oping countries' standards.

(2) Developing Countries

Although their economic and technological capabilities are more limited, devel oping countries can still take
stepsto help solve global warming. Developing countries must share with developed countries some responsibility
for dealing with global warming. This responsibility existsin spite of the fact that developing countries'
responsibility for causing the problem is much smaller than that of the developed countries. To adopt policies that
will slow global change will benefit the entire world. The main policies and goals that can be adopted by developing
countries are asfollows.

Reducing population growth. Rapid population growth in developing countries has caused many serious
social, political, economic, and environmental problems. It has contributed to the delay in economic and social
development of those countries. Because of population growth, devel oping countries have had to claim more land,
including forestlands, grasslands, and wetlands, to plant cropsin order to produce more food. Deforestation and
desertification are occurring in many devel oping countries. Those environmental degradations not only destroy the
life-support systems in those countries, making it more difficult for them to raise standards of living, but may also
accel erate the global warming process. Controlling rapid population growth is thus amain task faced by developing
countries.

The Chinese experience indicates that birth control policies can be enforced fairly effectively by the
governments of developing countries. National birth control programs require some money but are not inordinately
expensive considering their long-run results. The world community should help developing countries fund birth
control techniques and should assist in developing simpler and less-expensive birth control techniques.

Combining development and environmental protection. Because developing countriestypically are poor, their
desire to develop their economies is understandable. But in the past, many developing countries did not consider the
need for environmental protection. For example, Chinain the 1950s-1970s succeeded in its attempts to devel op the
economy in the short term, but its policies harmed China's environment and reduced the base necessary for
continued, steady development. China's " sustainable devel opment" was sacrificed.

To ensure steady improvement of the standards of living in developing countriesin the future, those countries
need to change their focusin planning from short term to long term. For example, cutting down forests obviously
can provide capital for present investment purposes, but it also contributes to increased environmental problems.
Erosion, floods, and drought will be more frequent, with the result that the rate of development will decrease and the
countrieswill face very difficult problems. Traditional agricultural practices are also used to produce food. For
example, in many regions " “slash and burn" agricultural practices are still used. At least in some locations, these
methods waste many natural resources and produce little results.

In order to deal with global change, therefore, devel oping countries must encourage people to develop an
agricultural system that takes into account environmental factors; i.e., a system sensitive both to the needs of the
environment and to people's need for food. In this type of system, energy and resources can be recycled to produce
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increasing amounts of agricultural products with decreased amounts of damage to the environment. In China, the
government already encourages people to devel op such systems. There are three counties that have been designated
asmodel countiesin thisregard. In these counties, environmentally sensitive agricultural efforts have resulted in
increased amounts of agricultural production and improved environmental quality. Developing an ecoagricultural
system can thus help devel oping countries to solve the shortage of food and to improve their environment, and in the
process will help solve global warming.

Improving technol ogy. Because many factories and much of the equipment in devel oping countries use
inefficient technology, producing productsin devel oping countries often produces more carbon dioxide and other
greenhouse gases than do more-modern processes. If this inefficient technology continues to be used, production
activitiesin developing countries will result in more emission of greenhouse gases. Using more-efficient technology
could produce more goods using the same resources while producing less carbon dioxide.

Inefficient technology also resultsin great energy consumption in devel oping countries. Unlike their more-
developed counterparts, devel oping nations lose energy to inefficiency and poor management rather than to
overconsumption. Corrective actions can be taken without large investments of capital.

More-efficient technology is very expensive, however, and the cost of such technology is frequently above the
economic capabilities of developing countries. Developed countries must assist developing countriesin this respect.
For example, developing central heating systems and improving cooking stove efficienciesin cities can reduce fossil
fuel consumption. By using more-efficient technology, the developing countries would benefit not only themselves
by improving their standards of living but would also contribute to slowing the rate of increase for global warming.
The use of cleaner, more-efficient energy resources in devel oping nations would also be useful to limit global
change. For example, wind, tide, and wave energies are very clean; they do not emit any pollutants. Nuclear power
may be an option to be considered here. Thereis, of course, much controversy about nuclear power, but nuclear
power plants do not emit greenhouse gases. Thus, to help reduce global warming, the possibility of building nuclear
plants for developing countries should be considered as one means to help solve this global change problem.
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