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Abstract

At meetings in Bonn and Marrakech in 2001, the Conference of the Parties to the Framework Convention on Climate Change broke
through an impasse on the detailed provisions needed to allow the Kyoto Protocol to enter into force. Key ingredients in the break-
through included US withdrawal from the process, an effective relaxation of emissions targets for Japan, Canada, and Russia, and pro-
vision of access to unrestricted emissions trading. We analyze the costs of implementation and the environmental effectiveness of the
Bonn—Marrakech agreement, and its effect on the relative roles fM€@us non-C@greenhouse gases. The ability of the major sellers
of permits, notably Russia and Ukraine, to restrict access to permits, and the ability to trade across all greenhouse gases controlled under
the Protocol, are both found to have a significant effect for both costs and effectiveness. Nevertheless, the current agreement requires
reductions that do not constitute a significant step in accomplishing the long-term objectives of the Framework Convention. While the
letter of the agreement does not require substantive action, individual nations have indicated an interest in actions that will affect the
distribution of costs and could improve the environmental effectiveness of the agreement. The Bush administration proposal allows for
emissions growth that exceeds even that found under the weakened Protocol, but is important for re-engaging the US and offering a
possible approach for developing countries in future commitment periods. Finally, the potential for reconciling competing systems is
explored.
© 2002 Elsevier Science Ltd. All rights reserved.
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1. Introduction again in July, the new US administration had declared the
Protocol fatally flawed, and said it was unwilling to consider
In November 2000, at The Hague, the sixth Conference of ratification or even to negotiate further on its terms. A new
the Parties (COP-6) to the United Nations Framework Con- proposal was not offered by the US until February 2002,
vention on Climate Change (FCCC) dissolved in an acrimo- when the Bush Administration proposed a purely domestic
nious dispute—between the European Union and a groupprogram based on a voluntary emissions intensity target.
that included the US, Japan, Russia, Canada, and others— To be sure, several steps remain before the Protocol can
over the terms for implementing the Kyoto Protocol. The enter into force, but the Bonn—Marrakech agreement was
following July, at a resumed COPfs held in Bonn, a po- a substantial and, to these observers at least, surprising ac-
litical agreement was reached that in principle resolved the complishment considering the earlier difficulties. Next must
issues that had led to the earlier breakdown. The way wascome ratification by the requisite combination of parties:
thus paved for the drafting of the technical language needed55 nations, including sufficient nations to amount to 55%
to allow ratification and implementation of the agreement, of Annex | carbon dioxide emissions in 1990 (Annex | con-
a process completed at COP-7 in November 2001 in Mar- sists of the OECD as of 1992, eastern and central Europe,
rakech. What had changed between The Hague and BonrRussia and Ukraine). Since the Protocol has, of this writing,
that allowed the Protocol to move forward? What seemed to been ratified by 46 nationdJNFCCC, 2001y and the 15
help was the fact that the world’s largest emitter of green- member states of the EU have indicated their commitment
house gases was sitting on the sidelines. In March 2001, ando ratify it in 2002, the key obstacle to entry into force is the
percentage target. Since the US by itself accounted for 36%
* Corresponding author. Tel:617-253-6609; fax:+617-253-9845. of 1990 emissions, Japan or Russia alone is large enough to
E-mail address: hjacoby@mit.edu (H.D. Jacoby). constitute an effective veto. The leverage this fact gives to
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them, and to other smaller developed nations such as Canadayears of conflict over its interpretation that followedVhat
helps explain the dramatic shift between The Hague andis clear is that the Kyoto Protocol established national emis-
Bonn. sions reduction targets, for a single 5-year averaging period,

In addition to entry into force, a number of key issues re- 2008-2012, for nations listed in Annex B to the Protocol, of-
main to be resolved that could substantially undermine the fered the beginnings of the accounting procedures needed to
environmental effectiveness of the Protocol. These include establish compliance, and provided a general description of
resolution of compliance issues deferred to the first meeting various mechanisms to allow flexibility intended to reduce
of the parties (MOP) after entry into force, establishment the overall cost of compliance. These mechanisms included
of the boards and committees needed to administer various‘bubbles” within which several countries could meet their
provisions of the Protocol, and negotiation of commitments obligations jointly, a facility for crediting emissions reduc-
for a second commitment period. ing projects in other Annex B nations (joint implementation

Perhaps more important than the negotiated internationalor JI), a clean development mechanism (CDM) to generate
agreement is what transpires domestically. The parties ac-credits for investing in projects in developing nations that
cepting the Protocol will need to implement domestic po- had not assumed constraints under Annex B, and a system
lices to bring them into compliance, carry out the specified of trading in emissions permits among Annex B nations. Six
procedure for expert review of performance and certifi- categories of gases were specified, and at the same session
cation, and (if needed) impose any penalties agreed forthe parties agreed to the 100-year IPCC Global Warming
parties failing to meet their obligations. The international Potentials (GWPs) for their comparison and aggregation,
agreement simply reviews the achievements of a party andallowing larger reductions in one category to offset lesser
potentially penalizes it for non-compliance. Actual emis- reductions in another. Less clear were provisions that were
sions result from the activities of firms and individuals added to allow sinks from forests and possibly agricultural
within a country. Domestic implementation thus requires soils to offset the emissions reductions agreed. Negotiations
each party to develop a regulatory compliance and review leading up to Kyoto had called for agreement on policies
mechanism consistent with its political, judicial, and reg- and measures (i.e. not just targets to be met but specific
ulatory structures that actually brings about the needed actions to be taken), but these did not survive, significantly
reductions. on opposition from the US.

There is a chance, of course, that failure of ratification or ~ Having set national targets and a timetable, and inserted
deadlock on compliance issues may still derail the Protocol. these other features, the negotiators returned home declar-
Also, further interpretation of the agreement may substan- ing victory in the establishment of an international climate
tially change the nature of each party’s commitments, as we control regime. The expectation was that, if put into force,
understand them now. Some of us outside the negotiationsthe first commitment period would see the Annex B parties
have also been surprised by the wide range of interpretationsreduce their emissions to roughly 5% below 1990 levels.
of what at first seemed straightforward Protocol language. Unfortunately, though it was possible to pick the reduction
We have, however, made our best attempt to interpret thepercentages and outline flexibility mechanisms, it was more
text as it now standdJNFCCC, 2001l and we seek here difficult to define what they might mean in practice. A
to assess its economic and environmental implications, as-number of contentious issues were left for subsequent ne-
suming that the resolve shown by the parties in Bonn and gotiation under a Buenos Aires Plan of Action negotiated in
Marrakech will propel them forward to ratification and entry COP-4 in 1998. The key battles centered on whether there
into force. would be limits on the use of the mechanisms, and what

We address several questions. What are the environmen-other restrictions might be imposed in selecting projects
tal and economic implications of the agreement? That is, or in the details of trading across sources or among gases.
what level of emissions reductions does it require, and The concept behind JI and CDM was clear enough, but
what level of effort would be needed to achieve them? important details, such as what types of projects would be
We also take up the challenge posed by the glaring hole admissible, were not. Sinks had been added into the text
in the agreement, namely, what are the implications for in two articles: Article 3.3 which covered land use and
possible future efforts to seek convergence between theforestry projects initiated since 1990, and Article 3.4 which
Kyoto regime and the American approach to climate change introduced pre-existing biological sinks. These articles were
policy? written in such a way that conflicted parties could interpret

the language in widely differing wayss¢hlamadinger and

2. Eventson theroad to Marrakech 1 For a description written before COP-6 and the Bonn-Marrakech
agreements, se@rubb et al. (1999)We focus here on the national targets
21. The original Kyoto plan and timetables and their implementation although there are, of course,

many other features—such as reporting requirements, adaptation aid and

. other compensation, capacity building, and technology transfer—that are
Perhaps itis foolhardy to attempt to reconstruct the Kyoto sjgnificant parts of the larger agreement, but are not of concern in this

Protocol as agreed in 1997, particularly considering the four assessment.
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Marland, 200Q. In the final hours, after a fierce debate, the negotiators to accept provisions they had opposed when
the US and its allies managed to secure the inclusion of the US was viewed as the principal beneficiary. COBts6
emissions trading in the face of widespread skepticism or in July 2001 started from an updated version of the earlier
outright hostility towards the concept. Pronk memao. In the subsequent negotiations, earlier propos-

Although the US and the larger Umbrella Gréupar- als for a specified numerical level of supplementarity was
gued strenuously for a generous interpretation of sinks anddropped, leaving a statement in the final agreement that do-
emissions trading to alleviate burdens, the dominant view mestic effort should constitute a “significant element” of
within Europe was that their use should be limited. This national achievemerit. Moreover, Article 3.4 sinks, earlier
led to a contentious battle over Article 3.4 sinks and over sought by the US and others in the Umbrella Group and
“supplementarity”—i.e. the limits on the degree to which a opposed so strenuously by the EU, were freely allocated
party’s reduction commitment could be met through the var- to Canada, Japan, and Russia. The quantities given in the
ious flexibility mechanismsHllerman and Sue Wing, 2000 Bonn compromise total 54 million metric tons of carbon

Finally, the 1997 text delayed consideration of compli- (MMtC). In effect, these countries were allowed to reduce
ance, only specifying the need to develop an “indicative their Kyoto targets using this mechanism, a move bitterly
list” of consequences at the MOP, and that the Protocol ul- criticized when the US tried to introduce these credits in
timately would need to be amended to provide “binding The Hague.

consequences” for non-compliance. In addition to the resolution of a number of nettlesome
technical details, the final text reached in Marrakech in-
2.2. Changes on the way to Marrakech cluded agreement to a request by Russia for another 15.4

MMLtC of Article 3.4 sinks, adding to the substantial quan-

In the negotiations under the Buenos Aires Plan of Action, tity of hot air already available in the first commitment
many issues not emphasized here were dealt with, but theP€riod- As in Bonn, countries such as Russia and Japan,
parties remained deadlocked on the difficult questions of @nd t0 a lesser extent Canada, were in a strong bargaining
CDM, sinks, supplementarity, and compliance. COP-6 in position in rela.tlon tq the Ep and others who had opposed
The Hague began with some 250 pages of bracketed (i.e {he€se “do nothing” sinks. Finally, COP-7 agreed to a com-
unresolved) text. The plan was for the diplomats to clean up Pliance penalty involving suspension of eligibility to use the
that text during the first week, leaving only the key political flexibility mechanisms and a deduction of any first-period
choices to be decided by the ministers, due to arrive in the shortfall from t_he (still to _be neg_otlated) all_oc_at|0n for the
second week. As in the lead-up negotiations, the lower-level S6¢0nd commitment period, using a multiplier of 1.3. It
diplomats did not have the authority to remove the brackets, iS; in effect, a borrowing provision with an interest rate
and the negotiations bogged down. To quote one observer®f just over 5% per annum. On the insistence of Japan
the problem in The Hague was that, “The first week was ar.ld. c'Jt.hers, provisions were included .for reinstatement of
too political for the technicians, and the second week was €ligibility, and the legal text on compliance was delayed,
then too technical for the politicians.” Toward the end of the {0 be taken up by the MOP after the Protocol has entered
session, the President of the Conference, Dutch EnvironmentNto force.

Minister Jan Pronk, put forth a short compromise document,

attempting to close the gap on the major political questions.

In the final 36 h of bargaining, negotiations among the more 3. Computing the effects of changing provisions

than 150 parties represented there boiled down to a deadlock

between the US (supported by the Umbrella Group) and the3.1. The MIT Emissions Prediction and Policy

European Union. At the point of collapse in disagreement Analysis model

and recrimination the main deal breakers were the same ones

it had been impossible toresolvein Kyoto three years earlier: To evaluate the imp|ications of these Changing features
supplementarity and sinks. Not wanting to admit defeat, the of the Protocol we apply the MIT Emissions Prediction and
meeting was “suspended” rather than adjourned. A meetingPolicy Analysis (EPPA) model. It is a recursive-dynamic
to resolve the differences was held in Ottawa immediately multi-regional general equilibrium model of the world
following the debacle in The Hague, but it quickly dissolved economy developed for analysis of climate change pol-
in conflict as well. icy (Babiker et al., 200%a The version of EPPA used

With the new US administration’s refusal to negotiate, here is built on a comprehensive energy—economy dataset
the environment shifted dramatically. Ironically, removal of
the US from .the progess both increased the COmmitrm:mtTeI\/Iarrakech Accords include preamble language: “Affirming that
of the remaining parties to reach agreement, and freed lthhe use of the mechanisms shall be supplemental to domestic action and

- that domestic action shall thus constitute a significant element of the

2 The Umbrella Group was a loose coalition that included the US, effort made by each Party included in Annex | to meet its quantified
Japan, Canada, Australia, Norway and New Zealand, and later came toemission limitation and reduction commitments under Atrticle 3, paragraph
include Russia and Ukraine. 1" Decision 15/CP.7, FCCC/CP/2001/13/Add.2.
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(GTAP4-E) that accommodates a consistent representatiorirable 1

of energy markets in physical units as well as detailed Countries, regions, and sectors in the general equilibrium model
accounts of regional production and bilateral trade flows country or region

(Hertel, 1997.4 The base year for the model is 1995 and Annex B

it is solved recursively at 5-year intervals. In the reporting United States (USA)

of results below, the year 2010 is used to represent the ‘éi‘r’gge(;fﬁ)mon EU)

2008-2012 commitme_nt period. o Other OECD (OOE)

For purposes of this assessment, a significant feature  Former Soviet Union (FSU)
of the model is the inclusion of the cost of abatement of Eastern Europe (EET)
non-CQ GHG emissions (Chl N2O, HFCs, PFCs and Non-Annex B
SFKs) as described byHyman (2001) Calculations shown India
below take account of these gases, using the 100-year IPCC  Brazil _ .
GWPs as relative weights. The cost calculations consider ~ ENeray exporting economies

L e . Dynamic Asian economies
both the emissions mitigation that occurs as a by-product oo ot world

of actions directed at C£) and reductions resulting from China
gas-specific control measures. Targeted control measureg, .
include reductions in the emissions of: €@®om the com- Non-energy

bustion of fossil fuels; the industrial gases that replace Agriculture
CFCs controlled by the Montreal Protocol and produced at Energy intensive products

aluminum smelters; CHfrom energy supply and use, large Other industries products
landfills, and sewage; and>® from chemical production. Energy
Limited reduction possibilities from agriculture also are Coal

Crude oil

included for control of CH from manure management in

. . . Natural gas
large Con(,:entrated livestock Operatlo_ns' a@d?l‘ﬂedu.c.tlons Electric: fossil, nuclear, hydro, solar, wind, biomass
from the improved management of inorganic fertilizer ap- Refined oil
plications. Because of a lack of proven technologies and/or  Synthetic gas from coal
the difficulty of measurement and monitoring we do not Oil from shale

consider reductions in process g@om cement produc-
tion, NoO from organic nitrogen application and fossil fuel
combustion, or Chl from small landfills, ruminant diges-
tion, and manure management on small farms. The effects
of human emissions on tropospheric ozone, and the influ-
ence of aerosols, also are not considered in the analysis, a y 1.2-1.3% per year.

these substances are not included in the Kyoto framework. The regional and sectoral disaggregation also is shown

Non—gnergy activities are aggregated ,to three gectors, 49n Table 1 The disaggregation of Annex B into six nations
shown inTable 1 The energy sector, which contributes 10, 1, iti_nation groups is seen in the analysis below. Under

emissions of several of the non-g@ases as well as to GO this EPPA aggregation the countries of the former Soviet

itself, is modeled in more detail. The synthetic coal gas in-_ Union (FSU) are taken to represent those economies that

dustry_produces a perfect substitute for natural gas. The (_)'Iare in Annex B and thereby assuming a Kyoto commitment
shale industry produces a perfect substitute for refined oil. (principally Russia and Ukraine). This aggregation is not

These "backstop” technologies do not enter in the 2010 time exact, but the difference does not have a significant effect

pgnod analyzed here. All glectnmty gen'er'at|on technolo- on the results below, or the conclusions to be drawn from
gies produce perfectly substitutable electricity except for the 4 ., 15
“solar and wind” technology, which is modeled as produc- '
ing an imperfect substitute, reflecting its intermittent output.
Biomass use is included explicitly in electric generation and 5 In the aggregation of the GTAP database used here, the FSU in-
is implicit in the fuel demand structure of the model. Among cludes not only Russia and Ukraine, Latvia, Lithuania and Estonia (which
are included in Annex B) but Azerbaijan, Armenia, Belarus, Georgia,
- Kyrgyzstan, Kazakhstan, Moldova, Tajikistan, Turkmenistan, and Uzbek-
4 Aside from the full inclusion of the non-CO2 gases (see later) changes istan which are not. The total carbon-equivalent emissions of these
from the version documented bBabiker et al. (2001ajnclude: (1) excluded regions are presently only a small portion of the FSU aggre-
updating of oil and gas resources to be consistent with a recent USGS gate (their fossil carbon emissions are about 20% of those of the FSU
re-evaluation USGS, 2009 (2) revision of the electric sector, including in 1995). In addition, at COP-7 Kazakhstan, which makes up 5-10%
separation of hydroelectricity from other conventional sources based on of the FSU total joined Annex | and indicated its intention to assume
IEA data (EA, 2001), reformulation of the backstop renewable electric an Annex B target. The EET (eastern Europe) also includes a num-
sector, and addition of a biomass electric generation technology; and (3) ber of former Yugoslav republics and Albania which are not included
revision of China’s energy and emissions outlook to be consistent with in Annex B, which contribute only a small percentage of overall EET
reports of recent trends. emissions.

the Annex B countries, the energy efficiency of the electric
sector is modeled as improving at a rate of 0.40-0.45% per
%ear while non-electric sectors increase in energy efficiency
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400 projection used here, the excess of their allocation, over and
50 | 1N above our reference projection of emissions in 2010, is 230
. _ BCO2 Only-NT MMtCe.” This is a large number in relation to the reduc-
2 300 1 BAI GHG-NT tions required by the four regions shown, and the introduc-
2 OCO2 Only-TR . .. . .
@ 250 S tion of emissions trading and free sale of hot air drops the
‘g_g' 200 L] - carbon price for the participating_countries to around U_S$
£ —l 150 per tonne, even in a calculation that does not consider
g 150 1 the relatively cost-effective opportunities available among
€ ol the non-CQ gases. When the assumed policy includes
© not only the trading and hot air but the non-£@ases as
01 B B B well, the clearing price falls below US$ 50 per tonne C.
0 The effects of multiple gases and hot air play a large role
USA JPN EEC OCE in the change from these “early Kyoto” conditions to the

Fig. 1. Carbon-equivalent price under the Kyoto Protocol, with the US Condltlonslm pl,ace after MajrrakeCh’ presented_ below.
participating. From this point on we will focus on our stylized Kyoto
case, which includes all six gases. However, there are other
potentially cost-reducing features of the Protocol that we do
3.2. The crucial role of the non-CO, gases and hot air not consider. We do not include possible sinks credits under
Article 3.3 that accounts for sinks generated by activities
Before proceeding to the details of post-Kyoto develop- started after 1998.Also, we do not take account of possible
ments, it is useful to highlight the influence of two features credits gained through the CDM. The omission of these
of the agreement, multiple gases and hot air, in a simpler if features contributes an upward bias to our estimates of the
hypothetical context where all Annex B parties participate clearing price for carbon emissions.
and the reduction targets are as agreed in Kyoto but without On the other hand, there are features of the calculation
carbon sinks or CDM credits. As demonstrated Rgilly that tend to yield an underestimate. First, it is far from
etal. (1999, 2001 consideration of the non-G@ases hasa  clear that a full trading system can be put in place by 2010,
substantial effect on environmental performance and control SO its advantages are likely overstated for the Kyoto first
costs, as compared with model calculations limited t,CO commitment period. Also, governments are not likely to
only. InFig. 1, we summarize both the effects of their inclu- implement policies that are as efficient as an EPPA-type
sion and the combined effect of an all-gas policy with emis- model assumes. Of course, the effect of an *“inefficient”
sions trading that includes access to and use of all Russiarpolicy depends on the circumstance. In some situations
and Ukrainian hot air during the commitment period. The seemingly less-than-ideal policies may be almost as good
figure shows the four Annex B regions that would be under or better in economic terms than a cap-and-trade policy
restraint under the original Kyoto definitions (i.e. with the or uniform carbon tax. Pre-existing imperfections or dis-

US participating). tortions that affect economic decision-making can interact
Taking the US as an example, and assuming no emissiongvith new policies introduced into the econothy.
trading, the first bar in the figure shows that a L@nly On balance, however, possibilities of wasteful policies

implementation of the 7% US Kyoto reduction (i.e. €0 probably dominate, so that the results likely understate the
only in the base-year emissions and in the 2010 target quan-
tity) requires an emissions price of over US$ 350 per tonne 7 All these estimates are uncertain, but the pace of Russian economic
of Carbon-equivalent (tCe). Shifting to a Cost-minimizing recovery and thus the level of hot air is particularly so. For example,
all-gas approach (i.e. including all gases in the base yearour reference e;timate i§ pelovy that c_Jf the US Department of Energy’s
and in the 2010 projection) lowers the required price sub- Energy Information Administration, which puts the level at 261 MMtCe

. L in its reference caseE(A, 200Q Table 22).
stantially, to around US$ 250 per tonne. Similar effects are s e aiso do not account for the effects of Article 3.7 of the Protocol,
shown for the other three regions. The lower price is at- which establishes a separate accounting scheme for countries with net
tributable to the fact that some of the non-£@ases offer positive land-use emissions. Australia is the only Annex B country to
relatively cheap opportunities for abatement, particularly qualify, and the provision is estimated to add 19% to that country’s target

. . _ . . (Hamilton and Vellen, 1999
when considered in carbon equwalem terms with GWPs % For exampleBabiker et al. (2001b3how that exempting transportation

i 6
ranging .from 21 for CH to 24,000 for SE. _ o fuels from a carbon tax, for at least some countries in Europe where
The figure also shows the effect of adding emissions gasoline taxes are already high, can improve welfare compared with the

trading, and the dramatic effect of the hot air available in case where they are not exempted. In another exanzbiker et al.

Russia and Ukraine. Under the EPPA reference emissions(zoOO) demonstrate that a nuclear subsidy in Japan is not nearly as
distortionary as might be expected, because existing electricity prices

are higher than is economically efficient. A nuclear subsidy, by partly
6 The calculations shown here use the GWPs in the IPCC Second offsetting the high electricity prices, is almost as efficient as a comparable
Assessment Report. They have been changed somewhat in the Thirdcarbon cap-and-trade system introduced on top of the existing energy
Assessment Report. price structure.



200 M.H. Babiker et al./Environmental Science & Policy 5 (2002) 195-206

250 0%
] I OJPN
200 | B OOE |
5 : OEU
= 150 I M Kyoto 3 —
2 = =
=+ 100 i
(35) (36) 1 (30) @)
50 !
I_'I
0~ — —T T T —T -
-14% 2% —0.2% +9%
Pre COP-6 Pre COP-6  COP-7 COP-7
No Trade Free Trade Cartel Free Trade

Fig. 2. Required emissions change in relation to 2000 and carbon-equivalent prices for EU, Japan (JPN) and other OECD (OOE) under the Kyoto
Protocol (percentage of reduction from €@ parentheses).

carbon-equivalent prices that would actually be required to  If the original Kyoto targets were imposed under the

meet the targets. definitions as they stood before COP-6, and if (other than
the EU bubble) no international exchange of emissions
trading were allowed, then the three region&ig. 2would

4. The changing character of the Protocol be required to achieve a reduction of emissions below the
2000 level, by the 2008—2012 commitment period, of about
4.1. Targets, performance, and costs 14%. Prices would differ among regions because of their

differential growth rates, different mixes of gases within

The years of negotiation since COP-3 in Kyoto have their total emissions, and varying opportunities for mitiga-
brought both clarification of the Protocol language, and tion. The carbon-equivalent price in the European Union
what some would view as changes in its original intent. and the other OECD countries would be somewhat over
This evolution affects both the environmental performance US$ 100 per tonne C, whereas the price in Japan would
of the agreement and the likely costs of implementation. be approximately twice that amount. The US, not shown
As a measure of performance, we use the reduction inhere, would experience a price similar to that in Japan were
carbon-weighted greenhouse emissions from their levels init to adopt its Kyoto target under these assumptions. The
2000. Much of the discussion of expected achievements un-domestic approach offered by the Bush Administration is
der the Protocol uses 1990 as a base, but the final decisionsliscussed irSection 5.1 The addition of permit trading, in
on provisions, and the initiation of programs to achieve the an imagined pre-COP-6 world in which the US was meeting
agreed reductions, all take place around the year 2000 andts target and Russian and Ukrainian hot air was offered on
after. It is the achievement from today that is at issue, and the market and used to minimize costs, would yield a re-
changes brought about primarily by political events and dif- duction below 2000 levels by the non-US group by slightly
ferential growth rates over the previous decade only serveover 2%1° Also, duplicating the results for this case shown
to obscure what is at issue. For an indicator of the cost, we in Fig. 1, the equilibrium price in carbon-equivalent terms
use the carbon-equivalent price of emissions that is implicit would fall to below US$ 50, even with the US participating.
in the imposed emissions restriction. The events between The Hague and Marrakech combine to

The performance and cost of the various versions of the change these results dramatically. Not only is there abandon-
agreement are presentedHig. 2 The horizontal axis shows  ment by the US but also the granting of the Article 3.4 sinks,
the reductions below 2000 levels for the aggregate of the shown inTable 2 relaxes the targets substantially. As previ-
European Union (EU), Japan (JPN) and the other OECD ously discussed, specific supplementarity restraints on trad-
countries (OOE), under various assumptions about the agreeing were not part of the final agreement. The Marrakech text
ment and country behavior. The vertical axis is the carbon includes language regarding a commitment period reserve,
price in US$ 1995 tCel. Carbon prices are plotted for whereby countries must demonstrate via a recent inventory
the three EPPA regions that remain under some restraint
after the US has dropped out. When a trading regime is Me reader accustomed to seeing Kyoto targets in relation to a

in place, the price is the same for all, a group denoted 1990 base year, this case, which includes the influence of the hot air,
“Kyoto 3". yields the familiar 5% reduction.
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Table 2 very large, with an annual transfer to Russia and Ukraine of
Sinks allowed in the Bonn and Marrakech agreements near US$ 20 billion dollars. The fact that total US overseas
Region COP Amount (MMtC) development assistance to all countries in 1999 was only
EEC obi US$ 9 billion, and had declined at a rate of some 4% per
is 5.2 . .

OOE 6 bis 13.1 year through the 19909©ECD, 200), raises serious ques-
EET 6 bis 3.8 tions about the realism of the Kyoto Protocol, even if the
Japan gbis 13.0 US would have been willing to go along on other grounds.
FSU 6bis 195 On the other hand, under the Marrakech terms with free
FSU ! 154 trade and without US participation, Russian and Ukrainian
Total 7 69.9 net revenue drops to around US$ 500 million, with smaller

flows to the eastern European states (EET).
] ] ] The observation that Russia and Ukraine would be, by
that they indeed have made reductions, and are not sellingey; the |argest sellers of permits leads to the second case. It

credits they are not likely to have when the end-of-period g reasonable to expect that Russia and Ukraine would not
accounting is done. We assume that this mechanism worksput all their available permits on the market, but would try

so that targets are met, but that it does not substantially limit 1 aximize revenue by forming a cartel—a sort of climate
the amount of credits that can be sold. It might occur that .gte to keep GHG prices up, as OPEC operates to hold up
steep emissions reductions in the last year or two of the com-;, prices. Assuming they could operate effectively to max-
mitment period might not be verifiable in time to sell these yize revenues (or national welfare, which leads to roughly
credits. However, there is a 3-month true-up period after the {na same level of permit sales), the increase in Annex B
end of the commitment period. Thus while this feature of ¢missions between 2000 and 2010 would be held to approx-
the agreement may place some limits on trading, we believejmately the year-2000 level, with a carbon-equivalent price
its effect would be minor and we ignore it in the analysis. o around US$ 25 per tonne C. Their permit revenues would
Here we show two different outcomes of the Marrakech jncrease by a factor of 6, to around US$ 3 billion per year.
agreement, differing according to the behavior of Russia of coyrse their degree of market power would depend on
and Ukraine. Fl_rst, if all the Russian and .Ukralnl_an hot air {he behavior of the eastern European countries (EET in the
were made available on a “free trade” basis, and if the coun- eppa aggregation). We believe that, because of their desire
tries of Annex B made full use of the additional Article ¢4 integration into the EU, it is unlikely that these countries
3.4 sinks granted in Bonn and Marrakech, then emissions,q|q actively participate in any such cartel arrangement.
in 2010 would not be required to be below the 2000 level, |, gact, EU enlargement will bring several of these countries
but would only be limited to be no more than around 9% \yithin the EU bubble. If that assumption is correct, then
growth. The calculated carbon-equivalent price falls to be- jie the oil cartel) Russia and Ukraine would face a problem
low US$ 5 tCel. The agreement is still binding under this of free-riding. As shown ifTable 3 the EET region would
forecast, but only barely. The result is broadly consistent penefit aimost as much as Russia and Ukraine, increasing
with other studies of the agreement blanne and Richels  6ir revenues to near US$ 3 billion per year as well. Of
(2001) Nordhaus (2001)Den Elzen and de Moor (2001)  ¢oyrse, entry into the EU for some of these countries may
andBohringer (2001)Note this is all the agreemereuires  jnyolve a revision of the EU burden-sharing agreement—in
these countries to do. It does not prevent them from doing principal the EU could reallocate hot air of countries that
more, which some have indicated a willingness to do, as We gnter as part of EU enlargement to other EU members. The
discuss later. - _ _ current burden-sharing arrangement appears likely to result
Of course, the credibility of a permit trading schemes de- i, greater difficulties for some current EU countries than
pepds on the magn.ltude of the implied flnal_wmal t.ransfers, @ others in meeting their targetsiguier et al., 2001
point to which we will return below. As a basis for judgment e protocol provision that allows banking of permits for
about these mattersable 3presents the value of permit pur- g hsequent commitment periods might exert an additional
chases and sales in the year 2010, stated in billions of 1995.o4traint on permit sales by Russia and UkraMergne and
US dollars. In the pre-COP-6 case with trading the flows are Rjcnels, 200, but we do not consider it in the calculations

shown here. Studies of this prospect require assumptions
Table 3 about (1) whether there will be a second commitment
Annual value of permit purchases and saleg, (US$ 1995 billions period under current rules, (2) if so, how stringent the tar-
Region Pre COP-6 trade COP-7 free trade cop-7 cartel gets will be, and (3) whether the US and other Umbrella
Group countries will participate and the stringency of their

g;)an 162'.23 0.11 1.2 targets. These matters may be largely resolved before de-
EEC 4.1 0.35 3.1 cisions must be made about ultimate permit transfers in the
OOE 2.5 0.19 16 first commitment period, but many intermediate decisions

FSU —19.9 —0.50 —3.0 about transfers would need to be made before then. Also,
EET -5.2 -0.13 -2.9

a Russian—Ukrainian oligopoly would already have a large
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carryover of permits (about 50% of their first-period hot air and nations. More likely than a private trading system may
or 115 MMtCe under our reference case) and the risk dis- be quota trading among countries, and these quota trades
count would likely be high. The joint effect of cartel action may not involve cash transfers but political considerations
and banking is a fruitful topic for further analysis, but we such as support for IMF loans, entry into NATO or the EU,
would not expect a substantial effect on the character of the or strategic energy agreements. Moreover, as already noted

results presented. some of the eastern European nations may have entered the
EU by the end of the first commitment period, and thus any
4.2. The changing role of non-CO, gases hot air in these countries could automatically count toward

an expanded EU bubble target.

A final aspect to note about the evolution from Kyoto In many respects, then, the Protocol appears to have
to Marrakech is the change in the focus of mitigation ac- evolved back to the looser commitment of Article 4.2(b)
tivity. By our analysis, a cost-effective response to the of the Framework Convention, only with less ambitious
Bonn—-Marrakech agreement is achieved almost exclusivelyreduction goals. The FCCC had the “aim” of returning
through the reduction of non-GQOgreenhouse gases. The within ten years to 1990 emissions levels. (Even then most
numbers in parentheseskig. 2 indicate the percentage of nations failed to meet their targets, the most notable ex-
the domestic reductions derived from fossil carbon. Under ceptions being Germany by dint of unification and Britain
the pre-COP-6 conditions with no permit trade, 55% of the as a result of the “dash to gas”.) For those parties shown
domestic reductions (measured from the EPPA projectionin Fig. 2 the Bonn—Marrakech agreement would, by our
of 2010 emissions) would come from cuts in £€0'he reference forecast, allow a 9% emissions growth from 2000
addition of permit trade lowers the G@ole to 36%. Under  to 2010. Thus, these countries can pursue independent
COP-7 conditions and unrestricted trade, the contribution policies and measures, including a large dependence on
of CO, to the cost-minimizing domestic reduction strategy voluntary schemes, achieve some modest reductions, and
would be a mere 4%! If, however, Russia and Ukraine were remain relatively assured that there will be enough hot air
able to form an effective cartel in emissions permits, this available so that any shortfall can be covered by a political
would raise the C@fraction to around 30%. This resultis agreement during the true-up period. The chance of facing
consistent with early experience in the German emissionsthe embarrassment of non-compliance is small.
control program. A recent study of emissions since 1990 If the chance of substantial costs and non-compliance has
found that reductions came mainly from gut that the been alleviated, so too has the possibility that the Protocol
majority of the CQ cuts came about as a result of re- will actually require any substantive reductions in emissions.
unification (so-called wall-fall profits), whereas reductions It is clear that the reductions do not constitute a signifi-
in non-CQ greenhouse gases arose primarily from actual cant step in accomplishing the objective of the Framework

policy measuresSchleich et al., 2001 Convention offered in Article 2 of stabilizing atmospheric
concentrations at “a level that would prevent dangerous an-

4.3. Conclusions about the current state thropogenic interference with the climate system.” Shortly

of the Protocol after the Kyoto Protocol was negotiated it was recognized

that the impact of the Protocol on the climate system would

The final Bonn—Marrakech agreement, while superfi- be relatively minor Bolin, 1998. Maintaining the Kyoto
cially similar to the original Kyoto text, is substantially Protocol level of emissions control, even with the participa-
different in what it actually requires of the Parties. Absent tion of the US, would only have reduced temperatures some
the US, the Bonn—Marrakech agreement is hardly a con-0.5°C by 2100 and both global emissions and atmospheric
straint on emissions if all of the flexibility mechanisms are concentrations would have continued to rige(ly et al.,
used. In this regard, it is worth noting that EPPA reference 1999. Without the US taking significant action, even these
projections assume robust GDP and energy growth. If the relatively minor benefits will be reduced substantially.
current slow economic growth in Europe and Japan persists Of course, there are reasons why nations may take steps
for a few more years then the reference projections of emis-that exceed their actual commitments, including aversion
sions used here would be too high, because only slightly to the risk of depending on the flexibility mechanisms and
slower growth in emissions would yield do-nothing emis- depth of concern about the climate problem. Nations such as
sions lower than the cap. If more substantial reductions areNorway, Sweden, The Netherlands, and Germany have all
to be achieved, it depends on countries going beyond thecommitted to a variety of measures such as subsidies of re-
Protocol’s requirements, or Russia and Ukraine restrain- newable energy sources (e.g. wind energy in Germany and
ing sales of hot air either because of cartel behavior or to Denmark), setting limits on the use of international trading
bank credits in the expectation of higher prices in future (e.g. The Netherlands), assuming a tougher domestic tar-
periods. get than agreed internationally (e.g. Sweden and the UK),

A remaining issue is whether a trading system will be placing additional restrictions on the types of credits from
designed in the EU, Russia, Ukraine and elsewhere that will flexibility mechanisms eligible for use in emissions trading
allow market access to the hot air across multiple sectors(e.g. European Commission’s proposed trading system) or
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forswearing electric power from fossil fuels without carbon any other OECD region, the Bush Plan allows for emissions
capture (e.g. Norway). growth that exceeds even that found under the post-COP-7
Naturally, such measures will only lead to greater reduc- Kyoto Protocol with full access to all Russian hot air and

tions by the Kyoto parties in toto to the extent that most of Article 3.4 sinks (“COP-7 free trade” iRig. 2). As noted,

the parties adopt stricter targets. If only a few do so, then however, the US$ 3 per tonne “free trade” case shown in

their aggressive reductions will simply make more of the Fig. 2 is likely to stand as a lower bound because of the

hot air available for the less virtuous parties. Without simi- need to ensure Russian ratification and/or the potential for

lar efforts in many countries, costs will simply be higher for Russia and Ukraine to exert market power over any permit

countries that assume tougher measures and lower for othersales. By contrast, the US target is voluntary.

that that take advantage of the letter of the agreement. Where the Bush Plan may prove more significant is in
the change in the metric for describing an emissions tar-
get. A GHG intensity approach may prove more attractive

5. What next in the evolution? than Kyoto-type targets to developing nations who are un-
derstandably suspicious of any commitment linked to the
5.1. The Bush Plan past and would likely prefer some sort of growth-indexed

target Frankel, 1999 Indeed, when Argentina was arguing

On 14 February 2002, President Bush presented a plan tdfor extending Annex B to include certain developing na-
address climate change in response to pressure from bothions, a target indexed to GDP was their preferred approach
domestic constituencies and other world leaders unhappy(Argentine Republic, 1999
at the Administration’s rejection of the Kyoto process. The  Finally, by choosing 2012 as the date for review of both
Administration adopted a voluntary target of reducing the the state of the science and the adequacy of US mitigation
greenhouse gas emissions intensity of GDP by 18% belowefforts, the Bush Plan leaves open the possibility of the US
2002 levels by 2012 (compared with a projected reduction rejoining the UN process in time for the second commitment
in intensity of 14% with no new effort). Other provisions period. While such an event is not guaranteed, or necessarily
included improving the registry of emissions reductions and even likely given the difficulties of Senate ratification of
increased funding for renewable energy, clean coal technol-any treaty, pressure will be put on the developed countries
ogy, conservation, and scientific assessmittife House, remaining within the Kyoto process to look for ways of
2002. While the target for the first decade is both voluntary bringing in both the US and those developing countries that
and hardly a challenge, the Administration at least takes anare vital to any effective long-run climate policy.
important step in recognizing the importance of the problem  Much criticism of the Bush Plan has been leveled at the
and anticipating that further action will be warranted. fact that, with the intensity target, emissions will continue

The burdens assumed by the US under the Bush Plan caro grow. It is useful to recognize that continued emissions
be judged against the reductions required by those indus-growth is a feature of the particular intensity target chosen
trialized nations expected to adhere to the Kyoto Protocol by the Bush Administration through 2012, and that the Bush
under the terms agreed to at COP-7 by compaFig. 2 policy for achieving that target involves largely a voluntary
and 3 While the pre-COP-6 Kyoto Protocol would have reductions program. More aggressive intensity targets serv-
required a larger percentage reduction by the US than bying as the basis for a mandatory cap and trade system can
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Fig. 3. Required emissions change in relation to 2000 and carbon-equivalent prices for the US under the Kyoto Protocol and the Bush Plan.
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achieve a path of reductions consistent with the long run  Of course, to return the regime to the spirit rather than

goals of the Framework Convention. Thus, it would be an the letter of targets-and-timetables would require moving

error to dismiss the emissions intensity concept on the basistowards targets (or rules) with real bite. Even without rene-

that the Bush target is seen as inadequate. After the fact orgotiating the Annex B targets, a strengthening would occur
in a projection, any absolute cap, even those in the Kyoto if the US were to enter the Protocol in the second commit-

Protocol, can be evaluated with regard to its implication for ment period. This turn-about seems unlikely even under the
emissions intensity. The difference is that one can not be suremost favorable circumstances (which many believe would

ahead of time of meeting exactly an absolute cap if the targetbe a Democrat-controlled Congress and White House in
is converted to emission intensity because economic growth2004). Without the US, the EU and other parties are even
may turn out different than projected. The more substantive less likely, on competitiveness concerns, to impose stringent
aspect of the intensity cap is that it adds an new element toeconomy-wide constraints.

the debate on differentiation of targets, because it can adjust On the other hand, therefore, Kyoto may ultimately be

dynamically to unforeseeable economic conditions. viewed as a failure, because the Protocol promises to achieve
so little in the first commitment period in spite of govern-
5.2. Future prospects for integration ment rhetoric that has led many in the public, the press, and

the environmental movement to acclaim Kyoto, and even

In the interregnum, while the US seeks to implement its Bonn—Marrakech, as a major environmental achievement. It
own approach to the climate issue and other nations areis useful to recall that, in the lead-up to the Kyoto agreement
considering ratification and developing domestic legislation and subsequently, an expectation was created that anything
to implement the Protocol, it is useful to think about what short of an absolute decline in emissions from an historical
may come next in the evolution of the international regime. base year would certainly be a failure. Those few countries,
Whether the US approach can ultimately be reconciled with such as Australia, that negotiated a target greater than its
the Kyoto process will have international repercussions. But 1990 emissions were widely seen among the environmental
also it matters how the Kyoto—Marrakech result comes to be community of having agreed to less than nothing. It would
viewed; whether viewed as a success or a failure, the lessonseem to take a considerable reframing of the political discus-
drawn from the experience will serve as a guide to future sion for either the environmental community or the develop-
development. ing countries to come to view increased emissions from cur-

Given the huge international effort that has gone into the rent levels in most of the Annex | countries as the signal of
Kyoto negotiations, and the importance of the Protocol to success. Indeed, despite the Protocol language that supposes
the larger “project” of European unification, there will be binding international targets, the post-Marrakech agreement
many incentives for the nations that ratify the Protocol to retains very little that would constrain national emissions.
claim success. Viewed in a generous light, the less-ambitiousThe nations ratifying the Protocol have in fact moved into
targets are perhaps more in line with what is appropriate a largely domestically-determined world of “policies and
in a first commitment period. Even with its likely modest measures”, organized behind the facade of an international
environmental achievements and low cost, implementation “targets and timetables” agreemétt.
of the Protocol in the first commitment period offers an If emissions trajectories continue their upward trend even
opportunity to refine its various elements, so that the agree-after the first commitment period, the question will be, what
ment and its subsidiary institutions might be more effective wentwrong? An easy answer, of course, will be that the weak
in future periods. With some measure of success in meetingenvironmental result is the fault of the US. The main Kyoto
emissions reduction targets, countries might be willing to arrangements, importantly including the provisions creating
negotiate tighter targets for succeeding commitment periodsthe Russian hot air, were predicated on an agreement with the
and/or tighten the definitions for the first period developed US participating, and when the US withdrew after COP-6,
at Marrakech. Some countries clearly intend to do more the inertia of the negotiations and the new-found leverage
than the minimum that would be required as the Protocol of Japan and Russia meant that the non-US Umbrella Group
now stands, and some may even choose to meet the originalvere able to extract more than they had been asking for
first-period targets, eschewing the many degrees of flexibil- at COP-6, when the overall costs would have been much
ity afforded them. Others understandably prefer not to risk steeper.
compliance penalties by agreeing to commitments they are It would be unfortunate, however, if US withdrawal
not sure they can meet, but may still move aggressively be-clouded thinking about other lessons that could be learned.
cause of domestic pressures for action. Thus the agreemen® more modest view, and one consistent with the history
may lead to real reductions beyond those described in ourof international agreements, is that it is unlikely that coun-
analysis. If the Protocol comes into force and is viewed in tries will ever commit to an agreement where the costs are
this positive light, it will be difficult to envisage substan-
tial Changes in the architecture when nations COI’IStr‘F’“ne{jmurther irony that the US, having opposed policies and measures
under Kyoto seek to expand the agreement to the US andprior to Kyoto, now appears to be operating in this mode as well, albeit
non-Annex B parties in future commitment periods. with technology development as its principal “measupé/atson, 2001)
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uncertain and possibly quite larg&dwns et al., 1996In may be tried under the existing Protocol, perhaps involving
this view, it is not surprising that, one way or another, the parties on the fringes of Annex B, such as Australia, Canada
agreement ended up with targets unlikely to seriously con- or Norway, but there are few such indications yet.

strain emissions. Were this to be the lesson drawn, future For the next few years, the focus of those parties sup-
negotiations would seek to avoid arrangements that imposedporting the Protocol will be on the agreement they have
restrictions that were unresponsive to differential rates of got: on the ratification process, the creation of the Protocol
economic growth, or that contained features (like the hot institutions, and the domestic policies needed even under
air) that create big and hard-to-predict differences among the agreements now limited objectives. Reaching consensus
adherents in the cost of compliance. These are features ofon success or failure will take a while, and so discussion of
any target set back in history. Thoughtful reflection on ways madifications in the architecture will not get much attention.
around this situation is essential because developing coun-Having reached a delicate agreement it is hard to imagine
tries considering accession in later commitment periods any way in which basic provisions of the Protocol would be
will inevitably want to receive an allocation as generous as reopened for discussion among the existing Parties even if
that received by Russia, Ukraine, and eastern Europe. it many view it as an environmental failure. In this circum-

In the logic of Kyoto, the inequity of these differentials stance, and despite the dubious prospects for substantial
was to be moderated by free use of international permit reductions under current US policy, the absence of the US
trading, but the system seems unlikely to be credible. By from the Protocol perhaps provides the only real possibility
creating very different 2010 emissions gaps to be closed, for some genuinely new and perhaps necessary changes to
the Protocol would have implied large financial transfers, be brought to the bargaining table. Certainly, the parties that
as shown inTable 3 The available economic studies have have agreed to the Protocol would not be expected to, nor
not been particularly helpful in their representation of these should they, receive well an entirely new international ar-
trading options. Most analysis has focused on the efficiency chitecture proposal from the US without some concrete US
of an international trading system given an allocation of per- domestic actions commensurate with their own domestic
mits. While the analysis might be technically correct, these policies. Only after the US has taken some domestic actions
flows were not likely to prove politically sustainable, par- will progress come in knitting together a more universally
ticularly when a substantial portion of the funds would be suitable, and sustainable, approach to the issue. But should
paying for hot air. The idea that governments will allocate this happen, there may well be an opportunity to recon-
permits in such a way that their citizens must first send sider the international architecture of climate policy and
abroad large amounts of money to get them back is mostrevise those features of the Protocol that make it political
generously viewed as unrealistic. With this errant focus, and unsustainable as originally conceived.
the resulting bitter debate about supplementarity and sinks,
other issues of real importance were given less attention. For
example, what forms should assistance take to Russia, theacknowledgements
economies in transition, and poor but industrializing coun-
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