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The Kyoto Protocol: A Flawed Concept

by Richard N. Cooper

In 2001, the Intergovernmental Panel on Climate Change
(IPCC) issued its Third AssessmentReport (TAR)" on the
prospects for and likely impact of increases in global aver-
age temperature over the next century The summary report
of Working Group (WG) 1,> on science, widened the range
of likely temperature increase, compared with the IPCC’s
Second Assessment Report (SAR)? of five years earlier, to
1.4-5.8 degrees Celsius (°C), with the increase in the upper
end of the range rece1v1ng wide public attention. The sum-
mary report of WG II,* on impacts, sketched a somber pic-
ture of how both human settlements and nonhuman ecolo-
gies might be adversely affected by the rise in temperature
and an accompanying rise in sea level.

A close reading of the WG I report, however, reveals that
the wider range, and in particular the increase in the upper
end of the range, was not at all due to a reassessment of the
scientific evidence accumulated and closely studied since
the mid-1990s. Rather, it was due to a change in the way that
emissions over the next century of greenhouse gases
(GHGs), mainly carbon dioxide (CO,) from fossil fuel con-
sumption and deforestation, and methane (CH,4) from agri-
culture and waste disposal, were characterized. Instead of
the single “business as usual” emissions trajectory used in
the SAR, the TAR produces six different scenarios, depend-
ing on the evolution both of the world economy and of its en-
ergy system over the next 100 years. This refinement is in
some respects an improvement over the single assumed tra-
jectory, but to present the outlook as likely more serious than
the previous assessment is, to say the least, misleading.
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Shortly after release of the latest IPCC summaries, but
presumably not because of them, newly elected President
George W. Bush announced, in an especially clumsy way,
that his Administration would not support the Kyoto Proto-
col to the Framework Convention on Climate Change
(FCCC) adopted in 1992. The Kyoto Protocol, negotiated
in late 1997, established emissions ceilings on 6 specified
GHGs for 38 countries, with the 15 members of the Euro-
pean Union (EU) treated as a single unit, to be reached on
average in the five-year accounting period 2008-2012. It is
not yet in force, in that the requisite countries (55, account-
ing for at least 55% of GHG emissions) have not yet ratified
it. But it established a specific framework and timetable for
the countries covered (those listed in Annex B) to reduce
their GHG emissions. The Kyoto Protocol contained a num-
ber of other features, such as possibilities for emissions trad-
ing, cooperation across national boundaries in emissions re-
duction, and sequestration of GHGs in “sinks,” some of
which will be described further below. But it lacked many
operational details, which were left to be worked out follow-
ing Kyoto, and over which there was still substantial dis-
agreement at a follow-up conference in the Hague in No-
vember 2000, three years after Kyoto.

President Bush gave as his reason for dropping Kyoto that
achieving the targets would be too costly to the American
economy, and to American workers, without elaboration or
analysis. He left entirely open how his Administration
would approach the problem of global climate change, or in-
deed whether it considered this to be a problem that needed
to be addressed. President Bush’s rejection of Kyoto caught
off guard both foreign governments and American environ-
mentalists, including some of his own senior officials, since
when campaigning for the presidency he had signaled his
concern with global climate change and his commitment to
limiting emissions of CO,.

Following what was obviously a diplomatic gaff, the
Bush Administration thereafter went out of its way to insist
that rejecting Kyoto was not meant to imply that global cli-
mate change was not a serious problem, indicated a desire to
increase funding and coordination of research on global cli-
mate change, and promised a plan of action to deal with the
contingency of global climate change.

In the meantime, the Administration did not oppose a re-
sumption of the Sixth Conference of Parties (COP-6) in

5. Kyoto Protocol to the United Nations Framework Convention on
Climate Change, Dec. 10, 1997, U.N. Doc. FCCC/CP/197/L.7/Add.
1, art. 3.1 & Annex B, reprinted in 37 .L.M. 22 (1998) [hereinafter
Kyoto Protocol].
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Bonn in July 2001, to attempt to reach agreement on imple-
mentation of the Kyoto Protocol. Agreement was reached
by most of the participating countries (the United States ab-
stained) on a number of implementing features, including in
particular encouragement of trading of emissions permits
without limitation and substantial allowance for sequestra-
tion of GHGs (taking such gases out of the atmosphere as a
substitute for not putting them in). Ironically, these are the
very positions on which most members of the EU had re-
fused to agree at the Hague in the November 2000 meeting
of COP-6, thus putting them at odds with the desired posi-
tion of the Clinton Administration, as well as Australia, Ja-
pan, and several other countries, and preventing agreement
there. A number ofissues were left open at Bonn, including
the operating details of a trading regime and the whole
question of monitoring and enforcing compliance with the
Kyoto Protocol.

However, for reasons I hope to make clear, failure to im-
plement the Kyoto Protocol would represent no great loss to
the international community, since it is fatally flawed as an
instrument to deal substantively (as distinguished from
symbolically) with the potential problem of global climate
change. The faster this is recognized, the better, so work can
begin on alternative, prospectively more successful, ap-
proaches. Thus the agreement at Bonn, if it is followed by
sufficient ratification, may be a pyrrhic victory for environ-
mentalists; it is a setback to getting on seriously with the job.

This Dialogue is organized as follows: the next section
analyzes the basic structure of the task of mitigating global
warming. The following section evaluates the Kyoto Proto-
col in terms of the structural issues. Then comes a section on
the advantages of permit trading, combined with the condi-
tions that must be met to achieve it. This is followed by sec-
tions on an alternative approach to that embodied in the
Kyoto agreement, and on contingency plans for action in
case the international community discovers that it has
moved far too slowly to deal with climate change. A final
section offers brief conclusions.

Structure of the Problem

Concerns about global climate change have led to pleas and
indeed to some national commitments to slow or reverse the
growth of GHG emissions. It is useful to identify the struc-
tural characteristics involved in attempting to mitigate
global warming through formal collective action. There are
three key features:

First, climate change brought about through an increased
atmospheric concentration of GHGs is a global issue, since
whatever their earthly origin the gases are widely dispersed
in the upper atmosphere, and CO, is long-lived. Effective re-
straint must therefore involve all (actual and prospective)
major emitters of GHGs. The rich industrialized countries
account for most of the emissions today, but the Soviet Un-
ion was a major contributor before its dissolution and eco-
nomic collapse in 1991, and with economic growth its suc-
cessors can be expected again to become a major source.
Rapidly growing developing countries will become major
contributors within a time frame that is relevant for manag-
ing the issue.

Second, the rewards from restraints on GHG emissions
will come in the (politically) distant future, while the costs
will occur in the political present. Moreover, the rewards are

highly uncertain. Much controversy still surrounds the ex-
pected impact of further GHG emission on the earth’s eco-
logical system, and in particular on conditions of habitabil-
ity for humans. The residents of some of today’s states, e.g.,
Canada, Russia, perhaps the United States, may even expect
to benefit from moderate climate change. It will thus be dif-
ficult to persuade publics that they should make sacrifices in
living standards in the near future for the sake of uncertain
gains to their grandchildren and great-grandchildren, much
less for the grandchildren of people living at remote dis-
tance. The wide distribution of expected but distant benefits
in response to collective action today provides an incentive
for every country to encourage all to act, but then to avoid
acting itself—the so-called free-rider problem.

Third, the pervasive sources of GHG emissions—notably
use of fossil fuels, rice cultivation, and raising cattle—im-
ply that restraint will involve changes in behavior by hun-
dreds of millions if not billions of people, and not merely re-
straints by 180 or fewer governments, as in the typical
treaty. Thus the most important part of an effective regime to
limit climate change involves not the relationships among
states, but the effective influence of governments on the be-
havior of their domestic publics. Moreover, the pervasive
sources of CO, and CH,4 are at the heart of modern econo-
mies, which depend intimately on productive agriculture
and on nonanimate sources of energy.

No major legally binding regulatory treaty involves all of
these characteristics to the same degree. Typically either
governments themselves are the major actors, or arelatively
few firms in a relatively few countries, as in the cases of
halting nuclear testing or limiting production of chloro-
fluorocarbons (CFCs).

These three structural factors make collective decisions
regarding actions to mitigate global climate change excep-
tionally difficult. The benefits of mitigation actions encom-
pass the adverse impacts of climate change that are thus
avoided. Serious mitigation necessarily involves major re-
ductions in the actual and prospective consumption of en-
ergy based on fossil fuels (especially coal-fired electricity
generation and use of oil products for heat and motive trans-
portation). Since such consumption is at the very heart of
modern industrialized economies, the costs of mitigation
are both the economic and the psychological adjustments
that must be made to move away from current energy sys-
tems; and, secondarily, the adjustments that must be made to
move away from wet rice and cattle production, the main
man-made sources of CH, (in addition to CHy leaks from
gas and oil refining and distribution systems and from land-
fills). Moreover, the likelihood that the distribution of costs
and benefits will be greatly uneven across nations compli-
cates further the task of reaching international agreement.

Evaluation of Kyoto

The emissions targets of the Kyoto Protocol, as noted above,
cover only 23 countries, plus the 15 members of the EU
taken together. These countries in 1996 accounted for nearly
64% of world emissions of CO,, leaving over one-third un-
covered.® Moreover, the uncovered portion is expected to

6. Detailed quantitative information is not available for the other
GHGs, which together accounted for an estimated 30% of the in-
crease in atmospheric GHG concentration since the beginning of the
industrial era. Figures here will focus on CO,, and on its major
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grow more rapidly in the coming decades than the covered
portion. By 2010, developing countries are expected to con-
tribute 45% of total GHG emissions, and China and India to-
gether will experience greater growth in emissions than all
Organization for Economic Cooperation and Development
(OECD) countries combined. China alone in 1996 ac-
counted for over 13% of CO, emissions, second after the
United States, and on plausible projections for the two econ-
omies can be expected to reach U.S. emissions in 2013, with
no allowance for U.S. compliance with the Kyoto Protocol,
sooner if the United States attempts to comply. The rest of
Asia (minus Japan) exceeded China in emissions; Latin
America and Africa, taken together, emitted about one-half
as much as China.

Thus effective action cannot be taken by a small group of
countries alone, as was possible for example with agree-
ment to cease atmospheric testing of nuclear weapons. Here,
while the same requirements need not be imposed on all
countries from the beginning, the agreement needs to be
structured so that all countries will eventually participate.
On one estimate, for example, full implementation of the
Kyoto Protocol and continuation at the prescribed lower
emission levels of Annex B countries would, based on the
assumptions of the SAR, reduce the increase in average
global surface temperature in 2050 by only 0.05°C, from an
increase of 1.4°C to 1.35°C.” It was such considerations that
led the U.S. Senate, which must ratify treaties for the United
States by a vote of two-thirds, to insist before the conference
at Kyoto, by a vote of 95-0, that there must be new specific
commitments to limit or reduce GHG emissions by develop-
ing countries in any acceptable treaty.

Lack of comprehensive coverage creates another poten-
tial problem: economic activities might relocate from coun-
tries with GHG emission ceilings to countries without ceil-
ings. Through such “leakage” even the impact on GHG con-
centrations of effective action by the Annex B countries
would be reduced. Apart from weakening the effectiveness
of the Kyoto agreement on climate change, such leakage
would also involve costly adjustments by workers, firms,
and towns that were brought about not by changes in eco-
nomic efficiency, but by a regulatory system with incom-
plete coverage.

Proponents of the Kyoto Protocol would not deny the fun-
damental point that key developing countries must eventu-
ally participate. They would argue, however, that someone
must start the process, and it is natural that the world’s rich-
est and most heavily emitting countries do so. Kyoto is only
a first step toward a serious approach to the problem.

If Kyoto is acknowledged to be only a first step, we must
anticipate what the next step might be. For those covered in
Annex B, the natural next step is to lower the emissions ceil-
ings now set for 2012, to achieve, for example, 80% of 1990
emissions by 2022. But if the Kyoto targets are reached, de-

sources in fossil fuels, deforestation, and cement making, as is usu-
ally done. But the other GHGs should not be neglected. CFCs are
also important GHGs, but are not covered by Kyoto because they
were already being phased out under the Montreal Protocol, Mon-
treal Protocol on Substances That Deplete the Ozone Layer, Sept. 16,
1987, 1522 U.N.T.S. 3, and amendments to the Montreal Protocol
agreed to in 1990 (London), 1992 (Copenhagen), 1997 (Montreal),
and 1999 (Beijing). A composite text containing all amendments to
the Montreal Protocol is available at http://www.unep.org/ozone/
mont_t.htm (last visited Sept. 26, 2001).

7. Private communication from Fred Singer.

veloping countries as a group (those not covered by Annex
B) on plausible assumptions will have CO, emissions
equal to those of the Annex B countries by 2013, and con-
tinuing to grow. How are these countries to be brought into
the Kyoto framework, as they must be if climate change is
to be avoided?

The answer, in brief, is that they cannot be brought into
the Kyoto framework without compromising its purpose.
The Kyoto framework for setting national targets is
base-weighted, focused on emissions in 1990. This is in fact
standard practice when allocating quotas, to choose a “rep-
resentative” year and allocate them according to the activity
of the relevant agents, e.g., fishermen, banana importers, in
that year. Kyoto deviated slightly from normal practice in
that the target reductions are modestly differentiated among
agents, ranging from 92% of 1990 emissions for the EU and
some eastern European countries to 108% for Australia and
110% for Iceland. This differentiation reflected in part spe-
cial circumstances in 1990, e.g., recent unification of West
Germany with the collapsed East German economy, in part
different reliance on fossil fuels, e.g., heavily geothermal in
Iceland, which cannot easily be used for mobile transport,
and in part different expected growth trajectories, e.g., re-
covery of the collapsed Russian and Ukrainian economies.
Moreover, Kyoto involved the usual political bargaining,
with targets adjusted to ensure adherence of all the Annex I
countries of the 1992 FCCC. Developing countries insisted
at Kyoto on their exemption from targets, as already fore-
shadowed in the FCCC; a provision of the Kyoto Protocol
actually prohibits targets being set for developing countries.

Base-weighted targets, even with some differentiation,
are completely unacceptable to poor countries with high as-
pirations for economic development. It is well-known that
modern economies rest on the consumption of much energy,
and in practice most such energy is provided by fossil fuels.
Even major sources of non-fossil fuel energy, such as hydro
and nuclear generation of electricity, have become contro-
versial, at least among some environmentalists in rich coun-
tries. Indeed, those given to conspiracy theories suggest that
the modern environmental movement in America and Eu-
rope purposefully wants to keep poor countries poor—a po-
sition given credence by the apparent environmentalist op-
position to all forms of inexpensive energy accessible on
any scale.

Developing countries insist that their first priority should
be economic development. They are not against environ-
mental improvement, and indeed some island countries are
fearful of global climate change, particularly if it entails
higher sea levels or more serious storms. But relative prior-
ity is accorded development, and indeed developing coun-
tries insisted that the Rio conference,® which was seen by its
initial supporters as a follow-up to the Stockholm confer-
ence on the environment of 1972° (which established the
United Nations Environment Program (UNEP), be devoted
to development as well as to the environment.

This raises the question whether the priorities of the de-
veloping countries can be accommodated in the next step af-
ter Kyoto. A natural way to do this would be to agree on

8. Declaration on Environment and Development of the United Na-
tions Conference on Environment and Development, June 14, 1992,
31 LL.M. 874.

9. Declaration of the United Nations Conference on the Human Envi-
ronment, June 16, 1972, 11 I.L.M. 1416.
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“business as usual” (BAU) emissions trajectories for each
developing country, which would of course reflect the pro-
cess of development with its dependence on higher energy
consumption. Targets could then be defined in terms of
agreed reductions from each national BAU trajectory. If the
trajectories themselves adequately reflected the special cir-
cumstances of each country, the targeted reductions could
even be uniform, e.g., 2% a year.

AtKyoto the EU negotiated an overall target for its mem-
bers. But it faced the problem how to allocate this target
among agents within the EU. Instead of adopting a uniform
policy for all firms within the EU, as it might have done, the
EU members elected to allocate the overall EU target to
member states, leaving each member state the task of
achieving its target in its own way, within constraints im-
posed by EU policy. The result of this European negotiation
was even greater differentiation than at Kyoto, with national
targets ranging from 72% (Luxembourg) and 79% (Den-
mark and Germany) to 125% (Greece) and 127% (Portugal)
of 1990 emissions. Again, the differentiation reflected dif-
ferent initial conditions and different expected growth tra-
jectories for member states. Luxembourg steel production
was already in extensive decline. Germany could accept a
deep cut because of its artificially high 1990 base, including
the collapsed high energy-intensive East German economy;
and Denmark wanted to demonstrate its green credentials by
accepting a similarly deep cut. Acknowledgement was
given to high initial reliance on nuclear power by France (no
cutrequired) and by Sweden, which was committed to phas-
ing out its nuclear power (a 4% increase over 1990 was al-
lowed). The poorest members of the EU—Ireland, Spain,
Greece, and Portugal—were all allotted generous increases
in emissions over 1990 levels, of 13%, 15%, 25%, and 27%
respectively, all higher than any country received at Kyoto
itself. A similar negotiation at the global level, outside a
common framework for discussion and deciding on eco-
nomic policy, presents a mind-boggling challenge.

The suggestion that uniform reduction targets from dif-
ferentiated BAU trajectories be established is easy to state,
but hard—indeed, probably impossible—to execute, at least
while preserving the ultimate objective of Kyoto, which is to
forestall serious climate change by controlling GHG emis-
sions. The problems are twofold. First, given the high prior-
ity accorded to development, developing countries will
want to ensure that under no circumstances will the targets
impede their development. They will insist on a generous
BAU trajectory, either by pleading special circumstances or
by aspiring to an ambitious rate of growth, or both. Several
countries in East Asia have demonstrated an ability to grow
in excess of 8% a year for several decades. Many countries
would like such success, even though few will achieve it.
But they will certainly not agree to forego the possibility in
the name of their contribution to mitigating global GHG
emissions. To gain their agreement, they must be given gen-
erous BAU trajectories. Yet if all developing countries are
given generous trajectories, the objective of limiting atmo-
spheric concentration of GHGs, which is necessary to fore-
stall serious climate change, will not be achieved.

Some hypothetical but plausible numbers can be associ-
ated with the argument above. Suppose, as suggested above,
emissions from developing countries equal those of Annex
B countries in 2013. Suppose further that they insist as a
condition for accepting national targets that they have

growth trajectories of 8% a year; and suppose that the gross
domestic product (GDP)-growth elasticity of demand for
primary energy is .75 (historically it has been closer to
unity?6 implying an allowable growth in emissions of 6% a
year. ~ Assume further that the Annex B countries hold to
their Kyoto targets in subsequent years, i.e., they continue to
grow economically without any increase in GHG emissions.
Under these circumstances, CO, emissions will be 10.9 bil-
lion metric tons a year by 2025, 83% above global emissions
in 1996, the year before Kyoto.'' Reduction targets could be
set from this level for both Annex B and developing coun-
tries, but given their priorities developing countries are not
likely to agree to severe targets—unless new technologies
make possible rapid growth without GHG emissions—and
political “equity” will then prevent the Annex B countries
from agreeing to severe targets for themselves.

In short, the ultimate objective will not be achieved, ei-
ther without the participation of developing countries, or
with such participation on terms that are likely within the
Kyoto framework.

There is a second problem with the Kyoto framework. It
envisages establishing a market for emission rights (more
on this below), a necessary condition within the framework
of national targets for reducing GHG emissions at lowest
real cost. Such a market should be established and in effec-
tive operation well before 2008, the first year of the agreed
five-year accounting period. Emission permits will com-
mand a value in the market, and will be traded. Firms or
countries that find it more costly than the price of the permit
to reduce emissions further will buy permits from other An-
nex B countries that have reduced their emissions below
their targets. Firms or governments will plan their actions
taking into account this market, and their estimates of future
prices of permits. If in a post-Kyoto phase Il many more
countries are to be admitted to the scheme, with targets yet
to be negotiated but likely to be generous, that will lower the
prospective value of emission permits and discourage firms
(or governments) from investing aggressively to reduce
their future emissions. Firms will be discouraged from hold-
ing unused permits.

Kyoto is base-weighted, as noted. But the problem of al-
locating valuable resources through global negotiation is a
more general one. Emission rights will have value—not just
hypothetical value, but actual money value under a system
of tradable permits. This value is created by virtue of plac-
ing binding limits on emissions. The value commanded will
of course depend on how severe the limits are, on the real
costs of reducing emissions, and on any conditions imposed
on the tradability of the permits.

10. An elasticity of .75 seems to be implied in the EU target for
Greece, based in Greece’s actual growth in the 1990s. It is about
0.5 for Portugal.

11. Theliterature on GHG emissions is confusing with respect to units of
measurement. GHGs other than CO, are usually converted into CO,
equivalents in terms of their warming potential, itself a somewhat
uncertain exercise because of imperfect knowledge of the atmo-
spheric lives of different gases. CO, is then measured in metric tons.
But some sources, e.g., Kyoto Protocol, use the weight of CO,, while
others, e.g., the work of the IPCC, use the weight of the carbon in the
COs,. I will adopt the latter practice. Oxygen is heavier than carbon:
the carbon content in CO, is about 27%, such that the 1990 base of
the Kyoto Protocol (Annex B) is 14.5 billion metric tons (bmt) of
CO, from fossil fuels, which translates into 3.96 bmt carbon content.
This measurement ambiguity must be born in mind when addressing
carbon taxes.
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We require some principle for allocating scarce re-
sources. Kyoto elected the principle of an historical base,
but as we have seen that is unsatisfactory to countries with
high aspirations for growth and development. In sharp con-
trast to reliance on recent history, some observers have sug-
gested that simple distributive justice would require that
emission rights be based on population. Such an allocation
would favor heavily populated poor countries such as Ban-
gladesh, China, India, Indonesia, and Nigeria. To be mean-
ingful in limiting climate change they would require drastic
cutbacks in emissions by today’s rich countries, implying
radical reductions in living conditions there if imple-
mented quickly. Targets based on population would of
course be insensitive to varying resource endowments,
e.g., for hydroelectric power, and to the fact that countries
depend on vastly different fuel mixes as well as different
levels of fuel consumption.

Reductions in living standards could be mitigated, but not
avoided, by sale of unused emission rights from poor to rich
countries. Trading emission rights will be discussed further
below. But the financial transfers involved if emission rights
were based on population would be immense relative to for-
eign assistance today, far more than is likely to be politically
tolerable. If carbon emissions were to take a plausible value
of $100 a ton, for instance, a typical American family of 4
would have to pay $2,000 a year to sustain its current (direct
and indirect) average level of emissions of about 24 tons a
year, 20 tons over its per capita allocation (roughly 6 billion
tons of carbon emissions a year divided by a world popula-
tion of roughly 6 billion people). Total U.S. transfers to the
rest of the world would amount to $120 billion a year,
roughly 10 times current U.S. foreign aid expenditures.
Moreover, the transfers in practice would be made to gov-
ernments, not individuals, despite the underlying moral ra-
tionale for basing targets on population, and many these
days would question the desirability of transferring large
sums to governments whose responsiveness to the needs of
their own citizens has been indifferent or worse (think of
contemporary Burma or Iraq).

A natural compromise has been suggested: base the na-
tional targets on GDP (or recent past emissions) initially,
and gradually convert them to targets based on population
over, say, 25 years, to avoid the wrenching impact on life
styles in the rich countries and the implausibly large trans-
fers to governments of developing countries. Here, how-
ever, we encounter some unpleasant arithmetic with respect
to population-based emission rights. In 1995, India’s per ca-
pita income (on a purchasing power basis) was about 5.2%
that of the United States. Suppose that per capita income in
India grows at 5% a year over the next 25 years, and per ca-
pita income in the United States grows at 1% a year (this is a
plausible scenario, although in reality the gap in growth
rates is not likely to be so wide). Under those assumptions,
Indian per capita income 25 years later (in 2020) would still
equal only 14% of per capita income in the United States,
and per capita consumption of energy would be many times
higher in the United States than in India. Thus under na-
tional emission targets converging on population after 25
years either India would not be effectively constrained or
the United States would be very tightly constrained or (un-
der tradable emission permits) there would be huge transfers
from the United States to India. The sense of global commu-
nity is not likely to be great enough by 2020 to sustain such a

large transfer—it is not that great within the United States
today—and in any case such large transfers either to govern-
ments or directly to citizens, by fostering a rentier mentality,
would probably not be desirable, as some of the highly
oil-dependent countries have discovered.

My general conjecture is that there is no widely accept-
able basis for allocating scarce resources—here, emission
rights—among all countries by international negotiation.
The fact that the resource is known to be valuable will lead
many countries to hold out for generous treatment as a con-
dition for their binding agreement, and the sum of such gen-
erous treatment will undermine the purpose of the agree-
ment, namely to limit significantly the growth in atmo-
spheric concentration of GHGs.

International Trading

While climate change is indifferent to the source of GHGs,
because of rapid mixing through the upper atmosphere, the
costs of reducing emissions of CO, and other GHGs differ
greatly from one place to another, and from one activity to
another. So long as resources are scarce, we need to be con-
cerned with the costs of GHG mitigation, and in particular
we should reduce emissions at least cost, wherever that
might be. Thus, if the costs of CO, reduction are higher in
Sweden than in Poland, there should be some way for Swe-
den to help achieve its national target by reducing emissions
in Poland, so long as Poland is within its national target. In-
deed, Kyoto envisions the possibility of “joint implementa-
tion” to take account of such possibilities, without however
specifying how joint implementation is to be implemented.
This notion of cross-border cooperation in reducing
emissions, so long as the targets are met collectively, is an
excellent one. But to be effective it requires careful account-
ing. One way to achieve joint implementation automatically
is to create a market in emission rights. Kyoto is couched in
terms of setting national ceilings for GHG emissions; but
the same framework can be interpreted as allocating emis-
sion rights to the Annex B countries, not to be exceeded.
Each country “owns” the right to emit a certain maximum of
GHGs. Then Sweden, in the example above, can buy some
of these emission rights from Poland; Poland’s rights would
of course decline by the amount it sold to Sweden.
Creating an effective trading regime in emission rights
poses a host of practical problems. First, who exactly is to
participate in the market? In particular, should it be 38 gov-
ernments, or should it be thousands of firms? Markets work
best if there are many participants, none of them dominant.
But if firms are to trade, each relevant firm needs to have a
clear and unambiguous right to emit GHGs.'? Thus each
country with an emission quota under Kyoto needs to de-
velop a system for allocating these rights to participating
firms. Three principles of allocation are known (and of
course combinations among them): on the basis of historical

12. The United States under President William J. Clinton made clear its
intention to create a domestic market for tradable permits by 2008,
and urged other countries to do likewise, arguing that an interna-
tional mixture of permit trading in some countries with com-
mand-and-control systems in others could significantly weaken the
efficiency advantages of a system of permit trading. See COUNCIL OF
Economic Apvisers (CEA), EconoMiCc REPORT OF THE PRESI-
DENT 270-72 (2000) [hereinafter 2000 CEA REPORT]. Ironically,
one of the advantages alleged for the national targets set at Kyoto is
that they would allow each country to pursue the common objective
in its own ways.


http://www.eli.org

12-2001

NEWS & ANALYSIS

31 ELR 11489

Copyright © 2001 Environmental Law Institute®, Washington, DC. reprinted with permission from ELR®, http://www.eli.org, 1-800-433-5120.

emissions (the principle used for countries at Kyoto, with
modest differentiation), on the basis of political favorit-
ism (with the strong temptation to bribe, directly or indi-
rectly, the officials who control the process of allocation),
and competitive auction, whereby the highest qualified
bidders acquire the emission rights, and the sales reve-
nues accrue to the government, or to some party desig-
nated by the government.

If the principle of allocation is based on historical perfor-
mance, as it almost always is in practice, should the histori-
cal basis last forever? The issue of global climate change is a
long-term issue, not a transitory one; a scheme to deal with it
must have great durability. Are those with emission rights
based (say) on 1990 emissions to keep their rights forever?
Even if they go out of business? Indeed, if the permits com-
mand a sufficiently high price, it may make economic sense
for some of the owners to go out of their original (emitting)
business, and sell all of their permits. They, and their distant
descendants, could become rentiers, living off the earnings
of sales of perpetual emission rights, earned on the basis of
activity way back in 1990. If the emission rights are not to be
perpetual, i.e., they are to decay over time, how often should
they be reallocated, and what should be the principle of real-
location? Simply re-basing the allocation, e.g., from 1990 to
2000, would create a perverse incentive not to reduce emis-
sions. In short, public authorities will be allocating valuable
resources (emission rights) within countries, either forever
or from time to time, and any historical basis will have some
perverse or anti-social effects. These can be avoided by auc-
tioning the rights, with revenues accruing to the govern-
ment. So as to mitigate the economic costs to those parties
who will be required to have emission rights, the revenues
could initially be used in some form of compensation, so
long as the compensation is not based on actual emissions.
The compensation could then be gradually phased out over
time, e.g., a decade."

Of course, similar problems of allocation and reallocation
arise among countries, as discussed above. Bringing new
countries into the scheme will require a principle of alloca-
tion to new entrants. And even Annex B countries will re-
quire a new allocation beyond 2012: should it still be based
on 1990, or should a new principle be introduced, and if the
latter what should it be?

A market in emission permits would establish a price for
them, e.g., per ton of carbon emissions. That price would
then provide useful information for all emitters covered by
the scheme: if they can reduce emissions at a cost below the
permit price, they should do so, and sell their rights in the
market. If the costs of reducing emissions by a particular
firm exceed the permit price, the firm will be better off con-

13. Under the U.S. sulfur dioxide emissions control program, tradable
and bankable permits were allocated initially to 263 high emission
generating units at 110 power plants (with fewer owners), on the ba-
sis of energy use in 1985-1987, adjusted through the very political
process of congressional negotiation. Phase II, covering 2000-2009,
involved extending the coverage to all fossil fuel-generating units
over 25 megawatt, also involved allocation on the basis of a formula
focused on historical emissions as adjusted by political bargaining,
with a consciousness that valuable permits were being issued. Emis-
sion permits are issued annually, but can be saved for future use. The
SO, trading system so far has worked well within the United States,
with permit prices being much lower than originally estimated. See
A.DENNY ELLERMAN ET AL., MARKETS FOR CLEAN AIR: THE U.S.
Acip RaiNn ProGram (2000); Byron Swift, Command Without Con-
trol: Why Cap-and-Trade Should Replace Rate Standards for Re-
gional Pollutants, 31 ELR 10330 (Mar. 2001).

tinuing to emit, and buying a permit to do so. The price of the
permits would fluctuate with overall net demand for them.

Various estimates have been made of the price of such
permits. The estimates inevitably involve much conjecture,
particularly about the schedule of costs associated with dif-
ferent levels of reduction of emissions. Because costs can
plausibly be expected to differ sharply from one country to
another, the price of the permit will also depend on the na-
ture of the trading scheme, and in particular on what coun-
tries are included and what restrictions are placed on trad-
ing—as well as on the severity of the overall emissions tar-
get.'* In general, the more countries that are included, the
lower will be the price for any given overall target; and
the tighter the restrictions on trading, the higher will be
the price.

In 1998, the U.S. Council of Economic Advisers (CEA)"
estimated that the price per ton of carbon under the Kyoto
targets would be about $200 in 2012 if the trading scheme
were confined to the United States, but would decline to $56
if all Annex B countries were included in the scheme, and to
$23 if China, India and other key develoying countries
could be brought in under reasonable terms.'® Under the lat-
ter two conditions, Americans would not meet their Kyoto
target in the United States, but would buy permits from other
Annex B countries, or from developing countries if they
were brought into the scheme.

One concern with this arrangement is that Russia and
Ukraine were granted emission rights at Kyoto that they are
unlikely to use fully. (Kyoto was negotiated before Russia’s
financial crisis of 1998, which set back Russia’s prospects
for economic growth by several years. Even then, the Rus-
sian and Ukrainian targets were on the generous side, de-
signed no doubt to ensure the participation of those two
countries in the Kyoto commitments.) If this is so, an unre-
stricted trading regime would lead to higher emissions by
the Annex B countries in 2012 than would occur if all coun-
tries met their targets domestically. The EU therefore pro-
posed that countries be allowed to buy from abroad permits
no greater than the GHG abatement they have actually
achieved, in effect allowing trading for no more than one-half
of a country’s target (with a tighter rule to apply to sellers).
Ironically, under the intra-EU country allocation reached in
1998, 10 of the EU’s 15 members would violate the rules the
EU proposes for other countries.'” Moreover, the EU pro-
posal could have the consequence, by restricting the trading
market, of lower permit prices than would be obtained with-
out the restriction, thus discouraging some abatement that
would occur under an unrestricted trading regime.'® This
proposal was abandoned at Bonn in July 2001.

14. See THE Costs oF CUTTING CARBON EMmissioNs 153 (Andrew
Dean & Peter Hoeller eds., 1993), where the results of several studies
of a hypothetical reduction of GHGs by 2% a year from BAU trajec-
tories are compared, across five regions of the world. The cost of a
further reduction in 2050 ranges from a low of $67 (in 1990 dollars)
per ton of carbon (in China) to $2,245 (in the former Soviet Union).
These differences suggest both major uncertainty (across models) in
the costs of mitigation, and major efficiency gains (across regions)
from allowing cross-border permit trading.

15. CEA, THE Kyoto ProTOCOL AND THE PRESIDENT’S POLICIES TO
ADDRESS CLIMATE CHANGE (1998).

16. These prices are per ton of carbon; the equivalent price per ton of
CO, would be about 27% of these prices.

17. 2000 CEA REPORT, supra note 12, at 271.

18. See DAVID G. VicTtor, THE CoLLAPSE OF THE Kyoto ProTOCOL,
AND THE STRUGGLE TO SLow GLOBAL WARMING 115 (2001).
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Cross-border purchases of emission permits of course
would involve corresponding transfers of funds from the
buying country to the selling country, or from firms in the
buying country to firms in the selling country. Assume that
the EU proposal was adopted, and that American firms
purchased from Russia and Ukraine permits amounting to
one-half the reductions the United States required to meet
its Kyoto target. At the CEA estimated price, that would
imply transfers from Americans to Russians and Ukraini-
ans in excess of $13 billion annually to buy emission
rights. Given the recent history in those two countries, the
allocation of emission rights to domestic firms is likely to
be riddled with corruption. Foreign purchasers would be
complicit in sustaining and (given the values involved)
possibly enhancing this corruption. Would such transfers,
or even the prospect of them, be politically acceptable in
the United States, or in Europe? I strongly doubt it. So
here is another flaw of Kyoto: the ceilings are too strin-
gent to be applied nationally—at least in the United
States, given its rapid growth in 1990-2000; but the flexi-
bility allowed by Kyoto is likely to result in politically un-
acceptable large transfers among countries, in particular
to Russia and Ukraine.

The Kyoto Protocol requires a system for monitoring
emissions of GHGs, and for enforcing compliance with the
targets. Monitoring fossil fuel emissions in the Annex B
countries perhaps poses no insurmountable problems. But
monitoring net CO, emissions from other sources, e.g., soils
and forests, and emissions of the other five GHGs will be
much more problematical, as David Victor'® has empha-
sized. How will we know whether or not the targets have
been reached?

Suppose a country by its own acknowledgement has not
reached its target, or, worse, claims to have reached its target
but on impartial assessment has not? What if anything will
be done about it? The problem arises especially with a trad-
ing regime, under which a country has sold some of its per-
mits to others, and then claims unconvincingly to have cut
its own emissions below its target by the amount of the per-
mits sold. How can the money be recovered? Again, Russia
and Ukraine come to mind, but the problem could arise with
any selling country. Suppose in the meantime the selling
firms have disappeared? Should the government be liable?
Can we anticipate future analogues of the debt crises of the
1980s and 1990s, in which country debts were rescheduled,
under painfully negotiated conditions? Victor ingeniously
suggests that the buyers should be liable, implying that the
permits would be continually labelled by the seller (like
bonds). Thus some permits could sell at a discount to others,
depending on the reputation of their source. But he does not
explain how past wrong-doing would be rectified. And
buyer liability would fragment and make much less liquid
the market in emission permits, which at least in its early
years might be fatal to its basic purpose.

Taken together, the flaws of the Kyoto Protocol—incom-
plete coverage, inappropriate basis for allocation of valu-
able emission rights, inadequate provision for monitoring
and enforcement, politically unacceptable transfers under
(necessary and desirable) trading—render that agreement
fatally flawed, and therefore functionally moribund.

19. Id.

An Alternative Approach™

There is an important alternative to setting national emis-
sions targets. That is to agree internationally on a set of ac-
tions, calibrated to achieve the desired emissions (ulti-
mately, as stated at Rio, set to stabilize the atmospheric con-
centration of GHGs, an objective that is too radical for spec-
ification in the near future). Since to accomplish their quan-
titative objectives governments must in any case create the
appropriate behavior-altering incentives for their citizens,
and since as we have seen setting a national allocation of
global emission rights is likely to prove so contentious as to
be impossible, it may be far easier simply to agree on a com-
mon use of instruments.

For problems such as reducing emissions, the favorite in-
strument of economists is to zax the offending activity. All
countries would agree to impose a common carbon tax,
which would increase the price of fossil fuels in proportion
to their carbon content (with possible tax exemptions for
uses that do not produce CO,, such as production of some
plastics). Such a tax would have at least two major advan-
tages. First, it would encourage reduction of emissions to
take place where that can be done at least cost, since all emit-
ters would have the same incentive to reduce emissions, but
only those who saved more in tax payments than it cost to re-
duce emissions would undertake reductions; others would
simply pay the tax. It would provide encouragement every-
where for fuel switching toward natural gas, and more im-
portantly to conserve generally on the use of fossil fuels.

Second, it would generate revenues for governments. All
governments have trouble finding sources of revenue that
do not have negative effects on economic incentives to
work, save, or undertake commercial risks. Here is a tax
with the right incentives. That should make a carbon tax at-
tractive to finance ministries everywhere. Where the reve-
nues are large, as they eventually would be, the new tax
should be phased in gradually, and growth can be encour-
aged by reducing other taxes, e.g., those on foreign trade or
on earnings. Taxes on fossil fuels would of course have
some undesirable effects, such as delaying the switch from
fuel wood to fossil fuels in poor countries. But it would be
impractical in most cases to tax fuel wood, and very poor
countries could be given more time to introduce the taxes.

In principle, it would be possible to extend the idea of a
common carbon tax to CH, as well, covering wetland rice
production, decomposable refuse, gas pipeline losses, and
cattle raising, but that more difficult step could perhaps wait
until a later stage, or even be treated in a different way.'

Differential treatment could be extended to developing
countries by allowing them more time to phase in the
carbon tax, although those with a growing need for reve-
nue might choose to introduce it earlier than required by
the agreement.

The imposition of a common carbon tax would be easy to
monitor. Enforcement of the tax would also be possible to
monitor, since 183 countries (which however exclude Cuba,
Hong Kong, North Korea, and Taiwan) hold annual consul-
tations with the International Monetary Fund (IMF) on their
macroeconomic policies, including the overall level and

20. This and the following section draw on Richard N. Cooper, Interna-
tional Approaches to Global Climate Change, WORLD BANK REs.
OBSERVER, Aug. 2000, at 145-72.

21. See VICTOR, supra note 18, at ch. 4.
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composition of their tax revenues. The IMF could by agree-
ment provide reports on energy revenues collected to the
monitoring agent of the treaty governing GHG emissions.
Such reports could if necessary be supplemented by interna-
tional inspection both of the major taxpayers, e.g., electric
utilities, and the tax agencies of participating countries.
Large emitters such as generating stations could be moni-
tored by satellite.

Imposition of taxes by international agreement imposes a
major problem for democratic countries, however, since
taxation goes to the heart of parliamentary prerogative, and
most will not welcome taxation by international agreement,
even with a requirement for parliamentary ratification.

Moreover, as the 1993 experience in the United States
with a British thermal unit (Btu)-based energy tax illus-
trates, even modest energy taxes can be politically unpopu-
lar. In 1992, the EU proposed a somewhat more ambitious
tax for energy, rising to the equivalent of about $10 a barrel
(roughly 50%) of oil by 2000. That tax was never enacted.
Moreover, the EU proposal paradoxically but not surpris-
ingly gave special preference to coal (which is produced at
high cost in a number of EU countries), the most carbon-in-
tensive of the fossil fuels, and would also levy a tax on nu-
clear power, the least carbon-intensive major source of en-
ergy. Several European nations have introduced energy
taxes, usually however taxing industrial uses at significantly
lower rates.”

But this political calculus could change dramatically. If
we are to act seriously to reduce GHG emissions, a rise in
price of emitting activities is necessary to encourage
large-scale conservation. It is better that the revenues from
the price increase go into the hands of governments that rep-
resent the entire public than into unnecessary economic in-
efficiency, such as would be brought about by a com-
mand-and-control system, or into the hands of the owners of
large corporations that are allocated emission quotas. Fur-
thermore, the imposition of carbon taxes would not neces-
sarily imply additional revenues for governments. One pos-
sible disposition of revenues from emission taxes would be
to reduce other taxes, such as income taxes or payroll taxes
that arguably discourage useful economic activity. Each
country would be free to dispose of the emission tax reve-
nues as it judged best. In the United States, introduction
of emission taxes would be easier if coupled with reduc-
tion of other taxes. Other countries, particularly develop-
ing countries, might need the additional revenue and wel-
come these taxes in lieu of having to raise additional reve-
nues in other ways.

Negotiation along these lines has no assurance of success.
But since the national target approach of Kyoto has no pros-
pect of accomplishing its ultimate purpose, it is better to
abandon the impossible for the merely difficult.

We do not know how responsive economies will be to any
given tax level. The cuts in emissions could be either greater
or less than initially projected. Thus a regime based on mu-
tually agreed emissions taxes must allow for subsequent ad-
justment in tax levels, up or down, as new scientific evi-
dence on the significance of GHG emissions for climate
change becomes available, and as we learn how effective a
given level of taxation is in reducing emissions. The latter

22. See, e.g., GRANT KIRKPATRICK ET AL., MAKING GROWTH MORE
ENVIRONMENTALLY SUSTAINABLE IN GERMANY (OECD Econom-
ics Department, Working Paper No. 276, 2001).

effects will become clear only after the passage of some
years, so the taxes could be adjusted, by mutual agreement,
at 5-to 10-year intervals. That is not a decisive disadvantage
when the objective concerns decades and perhaps centuries.

Contingency Plans

Many adverse developments could occur as a result of
global climate change. It is much more difficult—today, im-
possible—to forecast with confidence what will happen.
Some analysts have projected benign effects from global
warming, and easy adaptation to the adverse effects—espe-
cially for those whose income is enough above subsistence
to give them room to maneuver. Thus for this among many
reasons developing countries give higher priority to eco-
nomic development than to averting climate change if the
latter in any way inhibits development.

The great uncertainty about impacts, the prospect of seri-
ous gainers as well as losers, the high apparent cost of
near-term actions to reduce emissions significantly, for ben-
efits both more distant in time and more uncertain in magni-
tude, and the need for eventual wide participation by coun-
tries with substantially different initial circumstances and
hence greatly different priorities—all these factors make
early action to stop growth of GHG emissions, much less to
lower them, highly problematic.

Suppose the best guesses about climate change turn out to
be too optimistic; or suppose that despite accurate forecasts
the international community is unable to reach agreement
on costly, effective mitigation actions; or suppose that de-
spite international agreement countries prove unable to im-
plement the agreements. What then will the community of
nations do if accumulating experience suggests the climate
change is likely to be great and clearly adverse? This possi-
bility suggests the need for some contingency planning to
supplement research to develop cheap low-emitting sources
of energy and ways to satisfy human wants with lower re-
quirements for energy. Such contingency planning can take
two broad paths.

The first concerns how best to adapt to more serious cli-
mate change. It means, inter alia, pushing ahead with both
the basic science and applied research for genetic engineer-
ing in many areas, especially agriculture, but also to provide
potential substitutes for possible useful species that may be
lost. That could be supplemented by a systematic program
for collecting, cataloging, and storing genetic material,
mainly but not exclusively from plants, in the form of seed
banks and deoxyribonucleic acid (DNA).

The second concerns how to slow further warming as rap-
idly as possible. One route involves sequestration and even
withdrawal of GHGs, mainly CO,, from the atmosphere on
a scale at least equal to continuing emissions. That will in-
volve good stack absorbers and storage depositories of CO,.
But it also might involve mobilizing the biosphere.
Rapidly growing trees could be planted on a massive scale,
especially as climate change extends the areas that can sup-
port them, for example by dropping seeds by air. More un-
conventionally, barren portions of the oceans could be fer-
tilized with the requisite minerals (the main deficiency is
thought to be iron) so that microscopic carbon-loving
plants can thrive.

A different approach would involve reducing the inci-
dence of sunlight on the earth’s surface, for example by
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placing reflecting surfaces in space or by increasing the
albedo by altering cloud formation or by placing particulates
in the atmosphere, e.g., through jet engine exhaust or by us-
ing cannons or rockets from the surface.

Other possibilities will no doubt emerge over time. It is of
course premature to commit to any particular method for
rapid mitigation. Some suggestions will be impossibly ex-
pensive, and others will have unacceptable side effects. The
point here is merely to encourage imaginative work on pos-
sible emergency actions.

Concluding Propositions

Proposition 1: the problem of global warming cannot be
solved without the cooperation both of China and of the
United States, where “China” here is a metaphor for all
large, growing developing countries, and “United States” is
a metaphor for all large and prosperous rich countries.
Proposition 2: there is no formula for quantitative na-
tional targets for GHG emissions, under existing technology

23. A 1991 study by the National Research Council suggested that placing
reflectors in space would be very costly compared with alternative
ways to reduce the incidence of sunlight, but relative costs might be
very different in three or four decades. See NATIONAL ACADEMY OF
ScIENCES, PoLicy IMPLICATIONS OF GREENHOUSE WARMING (1991).

and knowledge about global climate change, that will be ac-
ceptable both to China and the United States that will ad-
dress satisfactorily the problem of global climate change,
where that issue is defined by preventing atmospheric
GHG concentrations from rising above, say, 720 parts per
million CO, equivalent (=2.5 times pre-industrial levels,
and twice current levels, implying an increase in global av-
erage surface temperature of 2.1°C-6.6°C based on current
scientific knowledge).

Proposition 3: if propositions 1 and 2 are correct, no
scheme based on binding national targets can succeed in
dealing with the problem, at least in the next decade or two.
Therefore if anything is to be done soon at the international
level, an alternative approach to Kyoto is required.

Proposition 4: the approach most likely to succeed is in-
ternational agreement on common actions, in particular
agreed taxes on GHG emissions.

Proposition 5: tax policy is sensitive in every country;
success at negotiating common actions based on taxation is
not assured.

Proposition 6: in view of proposition 5, countries should
position themselves for adaptation to climate change; and
the world should position itself for emergency actions,
mainly involving the rapid sequestration of GHGs, if cli-
mate change seems seriously to threaten society.
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