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The Kyoto Protocol was negotiated in 1997 as a first substantial step in addressing

the  problem  of  global  climate  change.   The  agreement  established  greenhouse  gas

emissions  targets  for industrialized countries for 



The subject of developing country commitments is very controversial.  On the one

hand,  developing  countries  make  two reasonable  points  on  equity  grounds  why they

should not proceed now with emissions abatement.  First, they believe it would be unfair

for  them  to  sacrifice  their  economic  development  for  a  problem  created  by  the

industrialized  countrie



countries  with  emissions  commitments  under  the  Kyoto Protocol  to  non-participating

countries, or by increased consumption of fossil fuels by non-participating countries in

response to declines in world oil and coal prices.  Leakage could be on the order of a

quarter  ton increase in  developing countries  for  every ton abated in an industrialized

country.  Finally, developing country participation is  crucial  because  it  would permit

relatively low-cost emissions abatement in the South in place of high-cost reductions in

the  North.   This  would  increase  the  probability  that  industrialized  countries  both

participate in and comply with a system of international emissions commitments.   Even

the Clinton-Gore Administration would not have submitted the treaty for ratification by

the U.S. Senate without it.

If quantitative emissions commitments are set for developing countries in a very

careful way, they can address both developed and developing countries’ concerns.   Three

important principles should guide the formulation of such targets: 

· gains from trade

· progressivity, and 

· protection against inadvertent stringency.     

We  explain  in  the  remainder  of  this  note  how  an  agreement  on  targets  under  such

principles can bring economic and environmental benefits  for developing countries as

well  as  for  rich countries.   Thus everyone should  be  able  to  agree that  these  targets

represent an improvement, relative to the alternative of not having developing countries

in the system.  This  is  true regardless of how much weight  one wants  to  put  on the

economic interests of poor countries versus rich, and regardless how much weight one

wants to put on environmental goals versus economic goals.

The Gains from Trade

If developing countries were to join a Kyoto-like system of targets-with-trading, it

would not only have environmental and economic advantages for the rest of the world; it
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As  an  illustrative  example,  when  this  pattern  is  extrapolated  to  China,  the

projected target is about 5 percent below BAU.   This emissions level happens to lie

inside the desirable range: below BAU but above the breakeven point (based on a number

of global enapp  e



of inadvertent stringency – to narrow the variability of the effective stringency of the

target without relaxing or tightening the intended target itself.3

One solution is indexation of the emissions target.  The general notion is to agree

today on a contract under which the numerical target depends in a specified way on future

variables  whose  values  are  as  yet  undetermined.4  Future  economic  growth  rates  are

probably the biggest source of uncertainty, especially in developing countries.  A simple

approach would index a country’s aggregate emissions to future income alone.  Other

possible proposals could allow the targets to vary with other variables such as population

or temperature.

More specifically, for every percentage point  in GDP growth that is  higher or

lower than forecast, the emissions target is raised or lowered by a corresponding amount.

If the relationship were fully proportionate, this rule would be equivalent to what is called

an  emissions  efficiency  standard  (e.g.,  the  Bush  Administration’s  greenhouse  gas

intensity goal).  A better formula, however, would make the adjustment a little less than

proportionate.  For example, every 1 percent of extra growth might call for an automatic

0.7 percent increase in the target.   Or the coefficient could be ½, which would make the

formula into a simpler “square root” rule.5 The proposal would require countries that are

doing a bit better to contribute more than those that are not, maintaining principles of

progressivity and insurance, without penalizing them unduly for their success.    

Indexation  is  only one  possible  approach  to  removing  some of  the  economic

uncertainty that holds back commitment to a quantitative emission target.  For example, a

Safety Valve, which eases the quantitative limit when the price of an emissions permit

threatens to rise above a pre-agreed threshold, could also serve this end.   Approaches that

explicitly  account  for  at  least  some  of  the  uncertainty  that  characterizes  emissions

abatement would make it more likely that the target will turn out to fall within the range
3 See also Lutter, R.  2000.  Developing Countries’ Greenhouse Emissions: Uncertainty and Implications for
Participation in the Kyoto Protocol.  �������������� 21(4): 93-120.
4 An analogy is a cost-of-living adjustment clause in a labor contract.  It specifies a given increase in the
wage for every dollar increase in the Consumer Price Index – thus reducing uncertainty over ���� wages.
5  The Argentine government proposed an emissions target indexed to the square root of its economic
growth at the 1999 Conference of Parties in Bonn, Germany.
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Appendix: Current, Near Future, and Distant Future World Greenhouse Gas Emissions

Table A1. 2000 Carbon Dioxide and All Greenhouse Gas Emissions
Fossil Fuel CO2 Emissions All Greenhouse Gas Emissions

Emissions
(MMTC)

Share of World
Total

Emissions
(MMTC)

Share of World
Total

Annex I 3,784 58.0% 4,664 50.8%
   USA 1,573 24.1% 1,892 20.6%
   EU-15 884 13.6% 1,086 11.8%
   Russia 420 6.4% 520 5.7%
Non-Annex I 2,738 42.0% 4,512 49.2%
   China 948 14.5% 1,356 14.8%
   India 275   4.2% 506   5.5%
Source: World Resources Institute Climate Analysis Indicators Tool.
Notes:  Emissions  are  expressed  in  terms  of  millions  of  tons  of  carbon  equivalent
(MMTC).  Non-Annex I also includes emissions of countries that are not a party to the
Framework  Convention  on  Climate  Change.   The  measure  of  all  6  greenhouse  gas
emissions does not include sequestration of carbon dioxide through land use change.

Table A2. 2000 and Forecast 2025 Carbon Dioxide Emissions 
(U.S. Energy Information Administration)

2000 2025
Emissions
(MMTC)

Share of
World Total

Emissions
(MMTC)

Share of
World Total

2000-2025
Growth Rate

Annex I 3,935 61.3% 5,255 51.9% 1.2%
   USA 1,578 24.6% 2,221 21.9% 1.5%
   W. Europe 939 14.6% 1,097 10.8% 0.6%
   Russia 428 6.7% 596 5.9% 1.3%
Non-Annex I 2,484 38.7% 4,869 48.1% 2.7%
   China 780 12.2% 1,818 18.0% 3.3%
   India 249   3.9% 500 4.9% 2.9%
Source: Energy Information Administration 2004 International Energy Outlook.
Note: Represents all carbon dioxide emissions associated with fossil fuel combustion.
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Table A3. Share of Cumulative Global CO2 Emissions Forecast Over 2000-2100 Period 
(IPCC A2 Scenario) 

Region Models Used in IPCC Special Report on Emissions Scenarios
AIM ASF IMAGE M


