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Pfess Release : lEA ANALYSES EFFEC...EAN PROPOSALS ON EMISSIONS TRAhttp://www.iea.org/new/releascs/1999/eurpro/eurpro.htm

To Press Releases List

lEA ANALYSES EFFECT OF EUROPEAN PROPOSALS ON EMISSIONS
TRADING

Paris, 8 June 1999 
IEA/PRESS(99)8

The Secretariat of the International Energy Agency made public today a preliminary study 
analysing the impact on worldwide efforts to combat climate destabilisation of recent 
proposals by the European Union. On 17 May, the EU voted to push for restrictions in the 
1997 Kyoto Protocol on the amount of credits for reducing carbon emissions countries 
could acquire through such "flexible mechanisms" as emissions trading.

The lEA’s key finding was that EU member states on average could acquire 42% of the 
difference between what their emissions would have been in the year 2010, if they had taken 
no measures to reduce them, and the emissions they will be allowed under the Protocol. For 
non-EU members, including the United States, the amount would be 34%. The study also 
found that countries with emissions credits to sell would be constrained under the EU 
proposals. Russia, for example, could sell only 30% of its potential credits. The analysis 
points out that countries wishing to buy or sell more carbon credits may only do so if they 
demonstrate further domestic reductions.

Accompanying this press release is a short version of the lEA study, which seeks to make 
the somewhat complex points of the original study more understandable. Copies of the full 
analysis are available by clicking here, or can be had on request.

In releasing the new study, Robert Priddle, the lEA Executive Director, remarked: "This 
paper is designed to clarify the climate change debate, a service which lEA Members have 
asked the Secretariat to undertake. We acknowledge its limitations, but it is an objective 
application of our expertise, without fear or favour. Negotiations, like markets, work better 
when they are well informed."

Press contact: Scott Sullivan: Telephone (331) 40-57-65-54; e-mail: scott.suilivan@iea.or£
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A Preliminary Analysis of the EU Proposals on the Kyoto Mechanisms

prepared by Richard Baron, Martina Bosi, Alessandro Lanza & Jonathan
Pershing

Energy and Environment Division, International Energy Agency

28 May 1999

June 8,1999 

I. Introduction

1. On May 17, 1999, the European Union Council of Ministers agreed on a Community strategy for 
climate change. This strategy included recommendations on definitions for supplementarity; 
specifically, it proposed limits on the share of emissions reductions a country might obtain 
through use of the Kyoto Protocol’s flexibility mechanisms. Given the significant interest both in 
the overall issue of the Kyoto mechanisms, and in proposals on this issue by Parties, the lEA has 
undertaken a preliminary analysis of the implications of this proposal.

2. The EU proposal is divided into two sections - rules for "buyers" and rules for "sellers". In the 
buyer case, two options are provided, and Annex B Parties’ purchases may not exceed the higher 
of the two:
(1) 5% of (base year emissions multiuled by 5 1 + (assigned amount!

2

(2) 50% of the difference between the actual aimual emissions of any year between 1994 and 
2002 multiplied by 5, and its assigned amount.

3. A simple example may serve to illustrate the operation of this rule. Under alternative (1), if a 
country’s base year emissions were 100 tons, and it was required to undertake a 5% reduction 
below the base year level in the commitment period (i.e. the assigned amoimt is 475 tons in this 
case), it could purchase 24.375 tons (0.05 * ((500+475)/2)). Assuming national emissions rise 
between the base year and 2004 by 10 percent, under alternative (2), the same country could 
purchase 37.5 tons (0.5* (110*5-475)). If emissions, absent domestic actions, were to rise by 10% 
over the commitment period, under case 1, the country could purchase only approximately 32% of 
its "gap." Under case 2, it could purchase 50% of its gap.

4. However, the EU proposal includes a provision that would allow an Annex B Party to purchase 
more emissions than the amount defined by the ceiling. This would only be possible in the case of 
an Annex B Party achieving emission reductions, through verifiable (according to the still to be 
defined rules under Article 8) domestic policies and measures undertaken after 1993, greater than 
the amount allowed under the ceiling. The additional amount that could be purchased would be 
limited to the difference between the amount of reduction achieved domestically minus the total 
amount allowed to purchase under the formulas. For example, a Party that has a ceiling (under the 
formulas) of 25 tons and implements domestic policies and measures resulting in a reduction of 40 
tons, it would be allowed to increase its purchasing ceiling by 15 tons (40-25). That Party would 
thus be allowed to purchase a total of 40 tons (25+15).

5. A separate rule is also applied to limit the tons that may be sold by an Annex B Party. Under this 
constraint, a selling party may not transfer more than the amount allowed by the following 
formula:

I of 5 6/15/99 9:07 AM
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5% of (base year emissions multiplied bv 5) + fassiened amount^
2

6. An ex2imple may also serve to illustrate this constraint: Assume a country with base year 
emissions of 100 tons had an assigned amount of 500 tons (i.e. stabilization of base year emissions 
during the five-year commitment period). If that country was expected to have emissions of only 
80 tons per year in the commitment period, such a country could nonetheless only transfer 25 tons 
of its expected 100-ton potential (500 - (80*5)). It should be noted that in the case of a selling 
Annex B country, limits on transfers are applied only to the initial assigned amounts, and these 
may be augmented by domestic action undertaken if they meet agreed (still undefined) rules under 
Article 8 of the Protocol.

7. This paper applies these formulas to each of the Annex B Parties; the results are listed in table 1. 
and described more fully below. Implications are discussed in Section II. Data on base year 
emissions, and on projected emissions are those provided to the lEA and published in the "Energy 
Policies oflEA Countries - 1998 Review", and "C02 Emissions from Fuel Combustion - 1998 
Edition". Section III of this paper provides some additional assessment of the price implications 
from such constraints.

8. A number of shortcomings in this analysis must be recognized at the outset:

o lEA data (and therefore this analysis) is limited to emissions of C02 from the 
energy sector; as this proposal would ultimately apply to all greenhouse gases, 
and sinks, the evaluation can only serve as an approximation of the true costs or 
emissions consequences.

o There is a wide array of models available to project both emissions reduction 
costs and the number of tons of greenhouse gases that would be purchased by 
Parties; this evaluation uses estimates as described in recent results from the 
World Energy Outlook and the OECD GREEN model. Clearly, a more robust 
analysis would require detailed information on national cost curves for both 
selling and buying Parties (including Parties not included in Annex B).

o This analysis makes the assumption that all exchanges (through Article 6, 12 or 
17) have no associated transaction costs; this assumption is most likely to affect 
the price of CDM units, but may influence the overall amount traded and the 
total price of permits.

o This analysis does not include estimates of the impact of domestic policies and 
measures and may thus underestimate the total quantity of emission units that 
can be purchased by Annex B Parties.

II. Preliminary quantitative assessment of the EU concrete ceilings

9. The proposal sets clear rules on how to determine amounts that would be available for sale, and 
amounts that could be acquired. Based on the lEA energy-related C02 emissions, which represent 
the majority of GHG emissions for most Annex I Parties, we have attempted to quantify the 
implications of the ceiling on the market.

Effects on Buyers

10. Table 1 gives an idea of the total demand that would be allowed by the rules. We assume that 
Parties would wish to use the highest of the two numbers (5% of the average of 1990 and assigned 
amount, or 50% of the difference between the highest emission years between 1994-2002, and the 
assigned amount). In order to find the highest year between 1994-2002, we used lEA country 
projections on energy use expanding to 2000 or 2010. Based on these data, we find that the rule 
would allow buyers to acquire a total of 1,091 Million tons of COl. This number amounts to one 
third (36%) of the total gap between expected 2010 emission levels under business as usual and
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the Kyoto Protocol target (3,005 million tons of C02) - See table 2.

11. For most Annex II countries (potential buyers), the "50%" rule allows for a higher quantity of 
acquisitions, except for those countries where current emissions are close to their aimual assigned 
amount (France, Portugal, for instance). For some countries, the EU rules would allow purchases 
of a significant amount of emission units, expressed as the percentage of the gap that can be 
acquired through trading: Denmark (479%), Luxembourg (854%X and Switzerland (721%). There 
are two explanations for these high figures:

o Debark has experienced very high emissions in 1996; 50% of the difference between such 
a high year and its assigned amount is therefore relatively large; 

o Projections submitted to the lEA by Luxembourg and Switzerland for 2010 are very close to 
their assigned amount: their ‘gap’ between business-as-usual 2010 emissions and their 
annual assigned amount is very small. As a result, the allowed quantity, under either rule, 
appears relatively big. Clearly, an analysis such as this is very much dependent on the 
quality of projections submitted by Member countries to the lEA: smal changes in numbers 
may have significant effects.

Effects on Sellers

12. It is difficult to estimate how much would be available for sale in Annex B Parties without any 
additional mitigation efforts. In Table 3. we give an indication of how much "surplus" is available 
today in countries with economies in transition. These countries’ energy-related C02 emissions 
remained lower than their assigned amount (on an annual basis) in 1996, by a total of 1,127 
million tons of C02. The lEA World Energy Outlook projects that under business-as-usual 
conditions, 2010 emissions from countries in Central and Eastern Europe, the Russian Federation 
and Ukraine would be lower than their 1990 level by about 574 million tons of C02.

13. A unique formula is given for the ceiling applied to sellers: 5% of the average between the 
assigned amount and the base year emissions. The total supply, based on this rule, would be 
limited to 190 million tons of C02. With this ceiling, these countries would only be able to sell 
one third of their available reductions in 2010: 190 million tons out of 574.

14. According to the proposal. Annex B Parties would need to demonstrate that they have undertaken 
specific abatement measures, and quantify their impacts in order to be able to sell any tons over 
the ceiling. This would add transaction costs to these tradable emission units, which would reduce 
the efficiency of the international trading system. The OECD GREEN model projects that Ukraine 
and Russia would sell 971 million tons of C02, that is some 400 million tons additional to their 
‘no-cost’ potential. Before they could sell this amount, they would need to ensure that it is 
"verifiable" under the rules to be developed under Article 8.

15. Because demand would be limited to 1,091 million tons of C02 and "supply" to 190 million tons, 
an excess demand of 901 million tons of C02 could be created. This excess demand could be met 
by CDM projects, or policies and measures undertaken by sellers after 1993. Joint Implementation 
projects undertaken after 1993 would seem to fit in that category. However, the ceiling on sellers 
is expressed "for all three mechanisms", including JI. This issue would need clarification. By 
creating a restriction on how much Annex I Parties can sell, the restriction on sellers could create 
higher demand for CDM and possibly JI projects (see following section).

III. Preliminary Analysis of the effects of the proposal on price

16. For the purpose of this analysis, it is assumed that emission units resulting from international 
emissions trading (Art. 17), joint implementation (Art. 6), and the Clean Development Mechanism 
(Art. 12) are all fungible for the purpose of meeting the Kyoto emissions targets.

17. In effect, the Council’s proposal puts restrictions on the total amount of emission units that can be 
bought. However, the Cotmcil’s proposal does not put a restrictions on the total amount of 
emission units that can be sold, as it only puts a restriction on the amount of emission units that
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can be sold by Annex B Parties.

18. In theory, these restrictions would lead to a reduction of the potential gains of an unrestricted 
market of emission units (including international emissions trading, JI and CDM): instead of 
acquiring cheaper emission units from the market. Annex B Parties would incur higher mitigation 
costs at home. Potential sellers are thus less encouraged to undertake mitigation activities that 
could generate supply of emission units on the market than they would be with an unfettered 
market.

The Demand for International Emission Units

19. The lEA has attempted to illustrate the impact of the Council’s proposal on overall Annex B 
demand for international emission units (see graph 11. In essence, it takes the form of a vertical cut 
in the demand curve for emission units limiting the total amount that can be acquired f 1 091 
million tons of C02).

20. All other things being equal, a lower demand will drive the market price down compared to the 
unrestricted case. The quantity of emission units produced and transferred would be reduced. All 
this would lead diminished revenues for the sellers (from Annex B and non Annex B) of emission 
units.

21. Assuming a competitive market, the effect on the acquiring Annex B parties could take 2 forms:

(i) Countries that are unaffected by the Council’s restrictions (i.e. the quantified limit 
imposed on a Party is greater than the amount of emission units that it would acquire 
even in an unrestricted market) would benefit from a lower price for emission units; 
or
(ii) Countries that are affected by the Council’s restrictions (i.e. the limit imposed is 
less than the amount that they would otherwise acquire in an unrestricted regime) also 
benefit from the lower price of international emission units, but this is combined with 
higher domestic cost than would otherwise be the case.

22. It is interesting to note that this reduction in price, brought about by the restriction of quantities 
that can be acquired could create an incentive for sellers of emission units to operate in an 
imperfect market, such as a cartel, in order to seek a higher price for their units. The efficiency 
losses for acquiring Annex B Parties would be even greater. Of course the stability of a potential 
cartel is reduced if there is a large number of potential sellers. It is also possible that such market 
imperfections could occur even absent any caps.

The Supply of International Emission Units

23. The overall efficiency gains of an unrestricted market for emission units are reduced by the EU 
proposal because some of the lowest cost options are no longer available. However, the Council’s 
restriction does not apply to the overall quantity of emission units that can be transferred. As the 
restriction does not apply to emission units resulting from JI or CDM projects, this restriction may 
encourage greater investment in JI and CDM. The Council proposal restricts only the amount of 
emission units that do not result from verifiable domestic action undertaken after 1993 that can be 
sold by Annex B Parties.

24. All other things being equal, the effect of the Council’s restriction on the sale of emission units 
would trigger an increase in the market price (see graph 2): in order to satisfy the same level of 
demand, more costly units would be put on the market.

IV. Preliminary conclusions on the overnl] effect of the EU Council’s proposed restrictions

25. The restriction in demand would normally lead to a lower price. However this restriction is
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confined with an imperfect restriction on supply (i.e. there is only a restriction on "hot air" and 
NO r on the total amount of emission units that can be sold on the international market) which 
alone would lead to an increase m price. More in-depth quantitative analysis would be required to 
determine the final impact on price of the combination of those two types of restrictions Any such 
analysis would always hinge on the quality of the estimated GHG mitigation cost curves.

26. With respect to JI and CDM, it is unclear what will be the combined effect of the EU Council’s
proposed restriction on buyers and sellers. The restriction on demand reduces the overall amount 
of emission umts purchased, including from JI and CDM. However, the restriction on supply 
exempts units resulting form JI and CDM projects, thereby lessening the negative impact caused 
by the restriction on Annex B demand. o <= i-

27. The effect on the price and consequently on the loss of efficiency (for sellers and buyers) 
compared to an unfettered global trading scheme will depend on various factors, in particular:

1) The quantity of emission units available from CDM projects;
2) The availability of low cost domestic abatement opportunities within countries;
3) The magnitude of the CDM fee (most models estimate CDM as being without 
transaction costs and being similar to lET, but this is rather unlikely to be the case in 
practice);
4) Whether the sellers w^t to collude and artificially restrict supply in order to obtain 
a higher price for the emission units, thereby taking advantage of the restriction on 
demand.

28. There is nonetheless a clear loss of overall efficiency due to the fact that some Annex B Parties 
will spend more economic resources on domestic abatement than would be the case if they could 
acquire units from an unrestricted market. Economies in transition having emission units to sell at 
no marginal cost will see part of their potential revenue benefit reduced. It is also possible that 
developing countries will have redueed CDM revenues as a result of the restrietion on overall 
demand.

Tables and Graphs : c//ck to view:

• Graph 1: Ceiling on demand only; an illustration

• Graph 2; Ceiling on supply only: an illustration

• Table 1 : Impact of EU concrete ceilinp on tradinq - Illustration based on enernv 
related C02 emissions

• Table 2 : Tradeable units for potential buyers (Annex II countries!

• Table 3 : Energy-related Co2 emissions and assigned amount for countries in 
transition

For further information, please contact Jonathan Pershing (tel. 331-4057-6720; e-mail ionathan.nershine (3) iea orpl nr 
Richard Baron (tel. 331-4057-6724; i----- ----- - ' ^^
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Graph 1: Ceiling on demand only: an illustration 

Price

P*

p**

Qr Q*
1,091 MtC02

ceiling on demand

Supply; sellers

Demand; buyers

Quantity

The ceiling on demand for international units represents a vertical break in the demand curve. 
Instead of buying Q* on the unrestricted market, buyers can only acquire Under perfect 
competition on the sellers’ side, P+*, the new price after the restriction on demand is applied, is 
lower than P*. the price of emission units without the restriction.
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Graph 2: Ceiling on suddIv onlv: an illustratinn 

Price

p**
P+

restriction on supply

Demand: buyers

Unrestricted supply

Supply with 
Annex B ceiling

Qr Q* Quantity

The ceiling on how much Annex B Parties can sell results in a shift of the supply curve to the 
left. Annex B Parties, with already available reductions, would essentially supply reductions 
at ‘no cost’, on the bottom left part of the curve. In this case, P**, the new price after the 
restriction on supply, is higher than without the restriction.



06/15/99 TUE 11:27 FAX 202 622 1294 POLICY ANALYSIS US TREAS ®010

Table 1
Impact of EU Concrete Ceiling on Trading - Illustration based on energy-related C02 emissions

emissions
MIC02

Amount (%) 1994-2002
2010 emissiorw 
minus annual AA 

lor buyersAuEtralia 282.99 108 334.99 103
Austria 59.36 87 64.B0 14
Belgium 109.11 92.5 124.57 20
Bulgaria 73.48 92
Canada 427.53 94 504.45 149
Croatia 16.61 95

Czech Republic 141.83 92
Denmark 52.93 79 72.32 3
Estonia 25.50 02

Finland 54.36 100 66.31 16
France 378.31 100 364,65 29
Germany 981.42 79 909.14 120
Greece 72.28 125 98.30 45
Hungary 77 94 .Iceland 2.22 110 .Ireland 33.24 113 40.26 7
Italy 408.15 93.5 446.71 103
Japan 1,061.77 94 1,177.69 140
Latvia 15.63 92

.Liechlenslein 92 .UthuanlB 21.44 92 .Luxembourg 10.86 72 10.96 0
Monaco

. 92
Netherlands 161.27 94 186.72 44
New Zealand 25.35 100 34.92 13
Norway 29.76 101 34.34

.Poland 449.06 94

.Portugal 41.47 127 56.97 13
Romania 195.48 92 _
Ruaslan Federation 2,181 100

.Slovakia 54.17 92
Slovenia 12.74 92 . .Spain 215.02 115 284.83
Sweden 52.65 104 58.30 7
Switzerland 44.24 92 44.75 0
Ukraine 666 100 .
United Kingdom 585.20 87.5 578.96 108
United Stales 4,873.42 93 5,880.71 2,070

13.872.58
- -

Demand from Annex II Countries J005'

Supply from Countries in tran&illon 5T4"

5% rule' 
sellers in (...) 

MIC02
13.6B 
278 
5.25 

(3 81)
20.74 
(0.81) 
(6.81) 
2.37 

(1.22)

2.72
18.92
43.92 
4.07 

(3.52) 
0.12 
1.77

19.74 
51.50 
(0.75)

(1.03)
0.47

7.82
1.27
1.50

(19.28) 
2.35 

(8.64)
(109.04)

(2.60)
0.61

11.56
2.69
2.12

(33.28) 
27.44

235.14

■50% ol 
dlirsrenes* 

(buyers only)
25.48

6.58
11.82

51.29

15.25

5.98
3.17

68.91
3.97

1.35
32.55
89.81

1.57

1856
4.79
2.14

Maximum 
of two rules 

M1C02

18.78
2.27
2.02

33.42
674.22

25.48
6.58

11.82

51.29

15.25

5.98
18.92
66.91
4.07

0.12
1.77

32.55
89.81

18.56
4.79
2.14

2.35

0.61
18.78
2.69
2.12

33.42
674.22

289.73
480.51

(190.78)

1.091.78

901.00

Base year emissions come from the lEA C02 emlEElons Irom fuel combustion (1371-19981
with appropriate changes In base years lor Bulgaria (1988). Hungary (1985-1987), Poland (1988), and Romania (1989)

Highest emission levels are based on countries energy Droiecllons (Energy Policies of IFA Counltie.s. 1998. lEA) 
applying growth rates to 2010 to the 1997-2002 period.

All countries In transition except Slovenia are assumed lo be sellers, all other Annex I Parties are assumed to be buyers

For Russian Federation and Ukraine, 1990 emission levels where derived Irom 1992 emission levels 
and 1990-1992 emission statistics for the Fonner Soviet Union

" The sum ol (he gap between projected energy-reiated C02 emissions of Annex II Countries and their assigned amount (annual) 

This figure comes from the lEA World Energy Outlook, 1998 Edition and represents the gap between 1990 and 2010 levels
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Table 2
Tradeable units for potential buyers (Annex II countries)

2010 - annual 
assigned amount 
"gap" (in MtC02)

Maximum 
acquisitions 
(in Mt C02)

Share of gap that 
can be acquired

103 25 25%
Austria 14 7 46%
Belgium 20 12 59%Canada 149 51 34%
Denmark 3 15 479%
Finland 16 6 38%
France 29 19 66%
Germany 120 67 56%
Greece 45 4 9%
IcelarxJ

- 0.12 n.a.Ireland 7 2 24%
Italy 103 33 31%
Japan 140 90 64%
Luxembourg 0 2 854%
Netherlands 44 19 42%
New Zealand 13 5 38%
Norway

- 2 n.a.Portugal 13 2 18%
Spain

- 19 n.a.Sweden 7 3 37%
Switzerland 0 2 721%
United Kingdom 108 33 31%
United States 2,070 674 33%

Total 3,005 1,091 36%
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Table 3
Energy-related C02 emissions and assigned amount for countries in transition

'Annual* Assigned 
Amount

______ (Mt C02)

Emissions 
in 1996 

(Mt C02)

Gap observed 
in 1996 

(Mt C02)
Bulgaria
Croatia
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Portugal
Romania
Russian Federation
Slovakia
Ukraine

79
16

130
23
73
14
20

422
53

178
2,181

50
666

55 
15 

122 
20 
60 

9 
15 

365 
• 49

123 
1,517 

39 
388

(24)
(1)
(8)
(4) 

(12)
(5) 
(5)

(57)
(4)

(55)
(664)
(10)

(278)

Total 3,904 2,777 (1,127)



U.S. DEPARTMENT OF STATE 
Office of the Spokesman

For Immediate Release May 17,1999

STATEMENT BY JAMES B. FOLEY, DEPUTY SPOKESMAN

U.S. Reaction to EU Move to Limit Emissions Trading

The United States Government is disappointed by today’s statement of the 
European Union seeking to restrict the use of emissions trading under the Kyoto Protocol. 
Nonetheless, our basic position on such limits remains imchanged: The United States has 
consistently opposed such restrictions, and will strongly oppose them in future 
negotiations.

Market mechanisms, such as emissions trading, are essential to dealing with the 
global problem of climate change in the most cost-effective and environmentally 
effective manner. In the United States, emissions trading has been used with great 
success to control acid rain at a fraction of the anticipated cost.

The issue of whether emissions trading should be subjected to a quantitative limit 
was explicitly and thoroughly debated at Kyoto. The European Union favored 
quantitative limits at that time but, as part of the complex set of compromises that formed 
the Protocol, the EU accepted a text that includes no quantitative limit. Thus, this new 
action by the EU is an attempt to rewrite the Kyoto Protocol.

Moreover, imder the terms of the Protocol, European nations have asserted an 
unlimited capacity to trade emissions rights among themselves under their so-called 
‘bubble’. In today’s statement, the EU proposes to restrict every flexibility mechanism 
agreed to at Kyoto other than its own.

International emissions trading alone, of course, will not achieve our objectives. 
The United States is taking vigorous domestic action to reduce greenhouse gas emissions 
and will continue to do so. But restricting trading simply limits one of the most effective 
tools in the world’s arsenal for combating global warming.
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Clinton Accuses EU 

Of Trying to Rewrite 

Global Warming Pact
By a Wall Street Journal Staff Reporter

WASHINGTON-The Clinton adminis­
tration accused the European Union of an 
“attempt to rewrite the Kyoto Protocol” on 
global warming after EU members voted to 
cap the use of emissions trading to cut dis­
charges of so-called greenhouse gases.

The 15-member EU announced it had 
approved limits on emissions trading even 
though it had agreed during 1997 negotia­
tions in Kyoto, Japan, not to include such 
restrictions in the global treaty.

The U.S., which has yet to ratify the 
treaty, wants no limits on emissions trad­
ing, which would allow companies to meet

mandatory pollution cuts by buying emis­
sions certificates from others that have 
made reductions beyond levels set by the 
treaty. U.S. companies also could get cer­
tificates by selling technology or providing 
financing that helps developing countries 
reduce their emissions.

Such trading is a major part of U.S. 
strategy to reduce the levels of carbon 
dioxide and other gases that are thought to 
be warming the planet by trapping more 
solar radiation. Trading, according to U.S. 
officials, also would ease the economic and 
political shock of emissions cuts. Under the 
treaty, the U.S must cut its current emis­
sions levels by about 30% from 2008 to 2012.
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EUROPEAN UNION 
THE COUNCIL

Brussels, 12 May 1999

8226/99

LIMITE

ENV 166 
ENER 57 
FISC 116 
ONU6

’A" ITEM NOTE
from : 

to :

Permanent Representatives Committee 

Council

Subject: Community strategy on climate change 
- draft Council conclusions

At its meeting on 12 May 1999, the Permanent Representatives Committee agreed to invite the Council

to adopt, as an "A" item on the Agenda for the Council meeting on 17 May 1999, the Council 

conclusions on the Community strategy on climate change as reproduced in Annex 1;

to enter into its minutes the statements contained in Annex 2.
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ANNEX 1

DRAFT
COUNCIL CONCLUSIONS ON A COMMUNITY STRATEGY 

ON CLIMATE CHANGE

1. The Council believes that the Buenos Aires Plan of Action is a satisfactory result of COP4. It 

includes a programme of work on the further implementation of the Convention, inter alia on 

further assistance to developing countries through the financial mechanism and the development 

and transfer of technology, as well as on key issues of the Kyoto Protocol, in particular the Kyoto 

mechanisms, compliance and policies and measures. The Council believes that urgent preparatory 

work is needed in order to implement the Buenos Aires Plan of Action by COP6.

2. In this regard, the Council confirms, as a basis for further negotiations at the sessions of 

SBSTA/SBI from 31 May to 11 June 1999 and thereafter, the additional proposals submitted 

since COP 4 ' by the European Community and its Member States to the UNFCCC Secretariat. It 

believes that EC positions on all elements of the Buenos Aires Plan of Action should be further 

developed, including in particular on the following priorities, with a view to reaching decisions 

on these matters by COP6:

• the further elaboration of concrete proposals for principles, rules, modalities and guidelines 

for the Kyoto mechanisms, which shall include the definition of a concrete ceiling on the 

use of the Kyoto mechanisms as contained in paragraph 3 below, and which shall be 

undertaken with priority given to the clean development mechanism (CDM), and

Submissions were put forward on the clean development mechanism (Art. 12), on emission trading (Art. 
17) and on joint implementation (Art. 6), on compliance, on activities implemented jointly, on land-use, 
land-use change and forestry (Articles 3.3 and 3.4 of the Protocol), on the development and transfer of 
technology, on the implementation of Art. 4.8 and 4.9 of the Convention, on the guidelines for the 
preparation of national communications and of annual greenhouse gas inventories of Annex I Parties, on 
methodological issues related to greenhouse gas inventories, on the review process of national 
communications and greenhouse gas inventories for Annex 1 Parties, on the consideration of national 
communications as well as the timing of second national communications of non-Annex 1 Parties, on 
education, training and public awareness, and on impacts of single projects.
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• the further elaboration of a comprehensive, strong, efficient and effective compliance 

system.

3. The Council recalls its conclusions of 23 March, 16/17 June and 6 October 1998 and reaffirms 

that the provisions in Articles 6, 12 and 17 of the Protocol require that domestic action should 

provide the main means of meeting the commitments under Article 3 of the Protocol and that a 

concrete ceiling on the use of the Kyoto mechanisms should be defined.

In the view of the Council a properly defined ceiling will encourage Annex B Parties to develop 

strong domestic policies and measures in order to modify long term emission trends, the 

technological structure, especially long-lived infrastructure, and production and consumption 

patterns. Thereby it will also contribute to preparing the path for more ambitious commitments 

in the second and subsequent commitment periods. Such a ceiling should also contribute to 

limiting the displacement of domestic action by "hot air".

The Council recalls that a concrete ceiling on the use of the Kyoto mechanisms should be defined 

in quantitative and qualitative terms based on equitable criteria. It recognises that there are 

different ways of approaching the definition of supplementarity, taking into account inter alia the 

uncertainty that still exists on the structure of the Kyoto mechanisms. In order to provide a basis 

for further negotiations with other Parties whom we urge to join us in this endeavour, the Council 

agrees on the following proposal for such a definition :

a) Net acquisitions by an Annex B Party for all three Kyoto mechanisms together must not 

exceed the higher of the two following alternatives:

5 % of: its base year emissions multiplied by 5 plus its assigned amount^
2

50 % of: the difference between its annual actual emissions in any year of the 
period from 1994 to 2002, multiplied by 5, and its assigned amount

‘ As defined in Article 3 of the Kyoto Protocol
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However, this ceiling on net acquisitions can be increased to the extent that an Annex B 

Party achieves emission reductions larger than this ceiling in the commitment period 

through domestic action undertaken after 1993, if demonstrated by the Party in a 

verifiable manner and subject to the expert review process to be developed under Article 

8 of the Kyoto Protocol.

b) Net transfers by an Annex B Party for all three Kyoto mechanisms together must not 

exceed:

5 % of: its base year emissions multiplied by 5 plus its assigned amount

2

However, this ceiling on net transfers can be increased to the extent that an Annex B 

Party achieves emission reductions larger than this ceiling in the commitment period 

through domestic action undertaken after 1993, if demonstrated by the Party in a 

verifiable manner and subject to the expert review process to be developed under 

Article 8 of the Kyoto Protocol.

5. Furthermore, the Council reaffirms the need for an early agreement of the COP on the 

determination of the part of the emission limitation and reduction commitment under Article 3 that 

can be met through certified emission reductions accruing from CDM projects in accordance with 

Article 12.3 (b) of the Kyoto Protocol.

6. The Council believes that, in order to demonstrate progress in the implementation of the 

commitments of Annex I Parties under the Protocol, in particular by 2005 in accordance with 

Article 3.2 of the Protocol, Annex 1 Parties should report on their achievements in the fourth and 

subsequent national communications using appropriate indicators and benchmarks.

7. The Council believes that such a set of indicators and benchmarks should be developed taking into 

account national circumstances and respective capabilities and be included in the guidelines under
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Articles 7.2Z7.4 of the Protocol to be adopted at COP6.

8. The Council recalls that the trading of so-called "hot air" should not lead to overall reductions 

being lower than would otherwise be the case. This issue may be further addressed through the 

rules on trading.

9. The Council believes that far greater global limitation and reduction efforts will be necessary in the 

next decades. Therefore, the Couneil regrets that no decision concerning the second review of the 

adequacy of commitments in Article 4.2 (a) and (b) of the Convention eould be taken at COP4. 

Consequently, this issue needs to be resolved at COPS.

In this context, the Council recalls that it is essential to reach agreement on a further refinement of a 

definition of the ultimate objective of the Convention. The Council recalls its conclusion that global 

average temperatures should not exceed 2 degrees Celsius above pre-industrial level and that 

therefore concentration levels lower than 550 ppm CO2 should guide global limitation and 

reduction efforts. The question of what additional action is required to meet the ultimate objective 

also needs to be addressed on the basis of the results of the IPCC Third Assessment Report.

Far greater global limitation and reduction efforts will require increasingly global participation to 

meet the ultimate objective of the Convention. In this respeet, the Council welcomes the steps by 

developing countries already taken under the Convention to combat climate change and urges them 

to publicise them further. The national communications of non-Annex I Parties should provide 

valuable information in this regard. It recognises the wide range of conditions prevailing in 

developing countries and encourages them to take further steps consistent with their own priorities 

and needs for sustainable development, making full use of the support offered to them through the 

financial mechanism of the Convention. The Council welcomes the new opportunities provided 

through the Global Environment Facility as a result of CoP4, and reaffirms its intention to fully 

support the Global Environment Facility in its role as the financial mechanism of the Convention.

10. The Council believes that further deepening and broadening of contacts and co-operation with other
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Parties, especially non-Annex I Parties, will be necessary for a successful implementation of the 

Buenos Aires Plan of Action, especially on issues related to the Kyoto mechanisms and 

compliance.

11. The Council believes that reversing emission trends in Annex I countries and the implementation of 

their Convention commitments are important to further strengthen the role of developing countries 

in the Convention process. In this regard, the Council believes that Annex I countries should 

promote an exchange of information on national experiences with respect to the implementation of 

the Convention commitments and to plans for the implementation of the Protocol. In this context, 

the Council believes that inter alia the FCCC workshop on the assessment of "best practices" in 

policies and measures is important. It should also contribute to cooperation between Annex I 

Parties. The Council also believes that activities in other fora such as ongoing work in the 

Commission on Sustainable Development (CSD) on energy and sustainable development would 

further assist the effective implementation of the commitments of all Parties.

12. The Council underlines the importance of an early ratification of the Kyoto Protocol in order to 

implement as soon as possible the commitments under the Protocol. It is convinced that the early 

implementation of sound national strategies by the Member States, the further elaboration and 

implementation of common and co-ordinated policies and measures, as well as progress on the 

implementation of the Buenos Aires Plan of Action are essential contributions to the ratification 

process. It requests the Ad hoc Group to consider necessary elements in the preparation for 

ratification by the Community and its Member States and to report back to the Council in October 

1999.

13. The Council recalls the commitments of the European Council to integrate environment and 

sustainable development into all Community policies in view of the Amsterdam Treaty. The 

Council believes that the integration of climate change issues into other policies, especially energy, 

transport, agriculture, development, internal market and industry, as well as early and substantial 

progress on effective common and co-ordinated policies and measures is of great importance in 

order to implement the commitments of the European Community and the Member States under the
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Protocol. In this regard the Couneil recalls its conclusions of 23 March (Environment), 11 May 

(Energy), 16/17 June (Environment), 17 June (Joint Environment/Transport), 6 October 

(Environment), 13 November (Energy), 24/25 November (Agriculture), and 30 November/1 

December 1998 (Transport) as well as the Presideney conclusions of the European Council of 11/12 

December 1998. It urges the Commission to finalise its report for the Cologne European Council as 

soon as possible and requests the Commission to take these conclusions into account in preparing 

its report.

14. The Council notes the work currently under way in the ECOFfN on the Commission's draft Energy 

Products Directive. The Council is of the opinion that decisions in this context should aim to give 

incentives to improve energy efficiency, to increase the share of renewable energy, and to reduce 

earbon dioxide and other greenhouse gas emissions.

The Council further underlines that there can be no environmental justification for a tax 

exemption for aircraft fuel. The Council requests the Commission to finalise its communication 

on the impact of aircraft fuel taxation as a matter of urgency in order to allow the Council to 

decide on this subject. In this context, the Council recalls its conclusions of 23 March and 16/17 

June 1998 urging Annex I Parties to pursue work through ICAO to limit or reduce greenhouse 

gas emissions.

15. The Council reiterates its belief that further common and co-ordinated policies and measures 

(CCPMs) are essential for the European Community and its Member States to meet the 

commitments of the Protocol. In this regard the Council reaffirms its conclusions of 16/17 June 

1998 and in particular urges the Commission to submit without delay further proposals on common 

measures in accordance with paragraph 11 of these conclusions. The Council also notes with 

appreciation the outcome of the Council in its Energy formation on 11 May 1999 including the 

areas identified for further work inter alia on the following climate-related issues:

• Strategy for giving effect to environmental integration and sustainable development within 

the area of energy poliey.
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• Programme for energy efficiency, taking into account the Commission communication on 

energy efficiency and its intention to prepare an action plan,

• Reduction of "stand-by" losses,

• Programme for renewable energies taking into account the White Paper for Renewable 

Energies, and

• Access of electricity from renewable energy sources to the internal market.

The Council looks forward to further action on climate-related CCPMs in all the appropriate 

formations of the Council as requested by the Cardiff and Vienna European Councils.

16. The Council requests the ad hoc Group to continue and further strengthen its work on the above- 

mentioned items.
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Assessment of EU Supplementarity Provisions'

The proposal calls for a restriction on both net acquisitions and net transfers by an Annex B Party 
for all three of the Kyoto mechanisms (emissions trading, joint implementation, and the clean 
development mechanism).

The Formula for Buying

The restriction on net acquisitions boils down to a combination of:

1) the higher of the two following alternatives:

a) Acquire no more than 5% of the average between base emissions and 
target emissions^; or

b) Acquire no more than half of the required reductions as of 2002 ^

2) in addition, the proposal allows the ceiling to be increased, based on verified domestic 
reductions achieved during the commitment period based on measures taken since 1993, 
for emissions reductions larger than the ceiling. In order to use this provision, such 
domestic reductions must be demonstrated by the Party in a verifiable manner and subject 
to the expert review process.

What the Buying Restriction Means

The first provision provides a choice of two alternative methods to calculate an amount that can 
be acquired with “no strings attached”. That is, no demonstration of domestic reductions is 
required; the ceiling is calculated using values of actual emissions and the assigned amount as 
defined by Article 3.

For the U.S., (lb) provides the largest ceiling, estimated to be about 38% of the gap between 
projected emissions and initial assigned amount, assuming current funding of domestic measures 
under the climate change action plan (CCAP).

The second provision essentially allows a Party to increase the ceiling determined under the first 
provision on a one-for-one basis with demonstrated domestic reductions. So, for a Party 
demonstrating compliance with its Assigned Amount could acquire 50% of its gap using the 
Kyoto mechanisms. For some Parties, the combination of provisions would allow acquisition of 
greater than 50% of their gap, but in no cases would it allow less than 50%, assuming the Party 
could demonstrate domestic reductions for the remaining 50%.

' Based on the May 12, 1999 proposal by the EU Permanent Representatives Committee 
for adoption by the EU Council on May 17, 1999 as Council Conclusions on a Community 
Strategy on Climate Change.

' =0.05 * [(base yr emissions * 5) + Assigned Amount]/2
^ =0.50 *{ [(annual actual emissions in any year 1994-2002) * 5] - Assigned Amount}



For the U.S., assuming no reductions prior to 2008, it would essentially mean that we could 
acquire up to 50% of our gap. (This assumes that we want to just meet our target; it would allow 
us to acquire even more but only in excess of our gap so that it could be banked.) Using the 38% 
ceiling calculated for lb, the second provision could add up to an additional 10% to the ceiling if 
we demonstrated 50% domestic reductions during the commitment period).

If we include the measures taken since 1993, assuming current funding levels for CCAP are 
maintained through the commitment period'*, then the ceiling on acquistions is increased to 
approximately 59%.

The Formula for Selling

The restriction on net transfers essentially prevents a Party from transferring more than 5% of the 
average between baseline and target emission levels. Similar to the acquisition restriction, the 
proposal also allows the ceiling to be increased based on verified domestic reductions achieved 
during the commitment period from actions take since 1993, for emission reductions larger than 
the ceiling.

What the Selling Restriction Means

This would mean the Russian Federation and Ukraine each could transfer up to 50% of their 
assigned amounts (5% with no strings attached and 45% if they demonstrate 50% reductions 
through domestic action). Note, it would appear that Russia or Ukraine could engage in 
forward/options transactions with other Parties in order to obtain the capital to invest in 
“domestic” reductions to demonstrate they achieved domestic reductions on the order of 50% of 
their assigned amount and thereby increase their ceiling on sales to 50% of their assigned 
amount.

Disadvantages of Proposal

In addition to the overly complex formulation (including the need for a demonstration of 
reductions resulting from domestic action and subject to expert review), this proposal has the 
same disadvantages as other proposals to quantify “supplemental” with a quantitative ceiling on 
the use of the Kyoto mechanisms.

In addition, although there is an incentive to secure early and verified reductions to ensure trade 
immediately after the first compliance period has begun, it also provides the perverse incentive to 
increase emissions up to 2002 in order to increase the ceiling allowed without verification of 
domestic reductions. This is because the formula in lb includes the difference between actual 
emissions in any year up to 2002 and assigned amount. The higher the amount of emissions in 
2002, the higher the difference between actual and assigned amount, and therefore, the higher the 
ceiling.

“ The 1997 Climate Action Report projects the effects of CCAP measures on emissions in 
the year 2010 to be 131.7 mmtce (483.339 mmtCOje) reduction in emissions.



Other Points of Interest

A. The May 12, 1999 proposal appears to be stricter than the March 11, 1999 “last
compromise proposal” due to the addition of the language “larger than this ceiling" to the 
provisions in both the selling and buying formulas which allow for raising the ceiling 
based on domestic action.

B.

Without the new phrase, a Party could increase their ceiling by half of the remaining gap 
above the ceiling calculated under provision (1) above. For the U.S., this means that the 
ceiling of 40% could be increased to 70% of the gap, even if no reductions occurred prior 
to 2008. With early reductions, the ceiling could be even higher.

With the new phrase, “larger than this ceiling”, my interpretation is that the ceiling could 
only be raised by domestic reductions over and above domestic reductions equal to the 
ceiling amount. Therefore the 40% ceiling calculated from (lb) must be matched with 
40% domestic reductions before any additional reductions can increase the ceiling. Of 
the remaining 20%, 10% can be acquired if the other 10% is reduced domestically. This 
equals a 50% ceiling with the “larger than this ceiling” language.

Footnote 1 of the proposal indicates that the “assigned amount” used in the formulas is 
“[a]s defined in Article 3 of the Kyoto Protocol.” Because there is no reference in Article 
3 to the Article 4 reallocations, “assigned amount” could be interpreted to equal 92% of 
base emissions for all EU countries (rather than their reallocated targets). However, the 
data that accompany the March 11, 1999 “last compromise proposal” use the reallocated 
targets for EU countries in calculating what ceiling would apply to them based on the 
formula.



Mathematical Addendum

Equations

Provision la:
Ceilinga = 0.05 * [(Base year emissions * 5) + Assigned_Amount] / 2 

Provision lb:
Ceilingb = 0.5 * [(actual_emissions_in_any_year_1994_to_2002)*5 - Assigned Amount]

Parties may choose their preferred method of calculating the ceiling, so the effective ceiling, 
Ceilingc, is the larger of either Ceilinga or Ceilingb.

Provision 2:
The ceiling applicable to Parties may be further expanded as follows:

Ceilingd = [(Projected uncontrolled emissions in 2010) - (initial assigned amount) ] / 2 

Again, Parties may elect to use Ceilingc or use Ceilingj if it is in their interest to do so.

Gap equation
Gap = (Projected emissions in 2010) - (initial assigned amount)/5 
% of Gap = (Ceilinga/5)/Gap

Assumptions:
Base year = 1344.1 mmtce
Actual emission for one year 1994 to 2002 = ISlOmmtce (inteipolated for 2002 from CAR ‘97 
C02 and Current OAR Non-C02 inventory)
Initial Assigned Amount = 0.93*1344.1*5=6250.1
Projected 2010 Emissions = 1985.2 mmtce (CuiTent projections for emissions with CCAP) 
Uncontrolled 2010 Emissions = 2116 mmtce (Projections for 2010 without CCAP)
Gap = 1985.2-(1344.1*0.93) = 735.2

Results:
Ceilinga = 0.05 * [(1344.1 mmtce * 5) + 6250.1] / 2 = 324.3mmtce 

~8.8% of the projected annual gap.
Ceilingb= 0.5 * [(1810mmtce*5) - 6250.1] = HOO.Ommtce or 

-38.1% of the projected annual gap 
Ceilingc = Ceilingb=1400.0mmtce

-38.1% of the projected annual gap 
Ceilingd = (2116- 1250) / 2 = 433mmtce

-58.9 % of the projected annual gap
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Base year = 1344.1 mmtce
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Initial Assigned Amount = 0.93*1344.1*5=6250.1
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Uncontrolled 2010 Emissions = 2116 mmtce (Projections for 2010 without CCAP)
Gap = 1985.2-(1344.1*0.93) = 735.2
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Ceiling, = 0.05 * [(1344.1 mmtce *5) + 6250.1]/2 = 324.3mmtce 

-8.8% of the projected annual gap.
Ceilingb= 0.5 * [(1810mmtce*5) - 6250.1] = 1400.0mmtce or 

-38.1% of the projected annual gap 
Ceilingc = Ceilingb=1400.0mmtce

-38.1% of the projected annual gap 
Ceilingd = (2116- 1250) / 2 = 433mmtce

-58.9 % of the projected annual gap



0
6..



12.nflR.1999 13:57 USEC ECON 32 2 5112092

general secretariat 

OF THE COUNCIL

(WVe.

no.575 P.24/33

Brussels, 11 March 1999 

Mftfiting document CONS/ENV/1

SN/2/99

OR.EN
[sock

MEETING DOCUMEH

Subject: Draft Council conclusions on climate change - (die, 6494/99)
- Maw rr.m^romi.se proDOsal bv the Presidency on paragraphs 3, 6 and_12

Para 3

3. The Council recalls its conclusions of 23 March, 16/ 

reaffirms that the provisions in Articles 6, 12 and 17 

action should provide the main means of meeting the 

Protocol and that a concrete ceiling on the use of the

17 June and 6 October 1998 and 

)f the Protocol require that domestic 

:ommitments under Anicle 3 of the 

Cyoto mechanisms should be defined,

vill encourage Annex B Parties toIn the view of the Council a properly defmed ceiling 

develop strong domestic policies and measures in ord :r to modify long term emission trends, 

the technological struemre, especiaUy long-lived infrastructure, and production and

consumption patterns. Thereby it will also contribute 

ambitious commitments in the second and subsequent

to preparing the path for more 

commitment periods.-Such a ceiling

should also contribute to limiting the displacement of domestic action by "hot air"

SN/2/99 
DG I

MM/ab EN
1



12.MflR.1999 13:58 USEC ECON 32 2 5112092 NO.575 P.25/33

le otapproachingft. defi»Uo.otsuppl=n=n.an^,^^n«
.Ua *= .y « s.m «la« oad>a s«u«uaa of d.a iyo»

a basis foa funhar nagoUaUana with od.a, Partlaa Up. wa arP - ^

.adaavour, tha Council .pecs on following proposal k such a dcHnmon.

^hy an B —
’’ ^^f^SUr of tha cw^followCi^Sip^

1/

5 % of:
:,. K..a vaar amissions ArhiEkbljJliiLjiliSiiS^^

r,r.ssF=a
increased to the extent that an ^ex 
mitment period through domestic

Protocol.
Kyoto mechanisms together must not

a/
(-s;r;;;;s^by an Annex B Party for all thraa 

exceed;
iK base y..r amissions mulAliad hv S pins its assigned amoun! 

2
5 % of;

lfecf^U"r;v[cw”» blHoped «nU Article 8 of the Kyoto

subject 
Protocol.

Para 6

6. The Council recalls that the trading of so-callca "hot 

reductions being lower than would otherwise be the 

addressed through the rules on trading.

As defined in Article 3 of the Kyoto Protocol

SN/2/99 
nr. 1

ait" should not lead to overall 
dase. This issue may be further

EN
2



12.MPIR.1999 13=58

Para 12

USEC ECOM 32 2 5112092 NO.575 P.26/33

12. The introduction and implementation of an EC-wide energ; 
internalisation of external effects and give incentives to 

increase the share of renewable energy and to reduce C' 
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taxation is a matter of urgency.
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Explanation of the tablje

Contents of table
for all Annex B countries based

ocol for 2008-2012 in million

The table contains the implications of the Presidency proposa 
on currently available data. It contains the following data:
• Column A: commitment according to Annex B of the Kyoto Protocol or the EU burden 

sharing in percent
• Column B: the assigned amount pursuant to the Kyoto Pro 

tonnes COj-equivalents (mio t COj -cqui.).
• Column C: base year emissions.
• Column D: emissions for 1995 (for 1994 for some countrie^) as far as available.
• Columns E-G: projected emissions for 2000,2005 and 201). These were istlmated using 

different methods and assumptions and as a rule contain the measures taken up to 1997;
• Column J: ceiling in mio t COj-equi. ; •

Column H: ceiling as a percentage of the difference between base year emissions 
multiplied by five and the assigned amount.

^ Column I: ceiling as a percentage of the difference between 
2010 multiplied by five and the assigned amount There arc
countries whose projected emissions for 2010 (column G) slightly over a fifth of the 
assigned amount (column B). If the projected emissions for 2010 would be slightly below 
the assigned amount, #NV would be given.
Column K: ceiling as a percentage of:

base year emissions, multiplied by five, plus the) assigned amount

The maximum annual actual emissions in the period 1997 to 2^05 in the Presidency proposal 
was simulated by the maximum of the annual actual emissions for 1995 (or 1994) and the 
projected emissions for 2000 and 2005. For the final definition of the ceiling at the beginning 
of the commitment period, actual emissions data will be availabl

Sources
The data was principally taken from secretariat document FCc(vCP/l 998/1 l/Add.2 from 
October 1998 (which is principally based on the second nations 1 communications from the 
countries). Data was only used for the greenliouse gases COj, and N,0, as only a few 
countries have submitted data for the other greenhouse gases H ’C. PFC and SF<.
For Austria. Belgium and Greece, projected data for 2010 was ijssd, which these countries 
communicated within the framework of the negotiations on EUfcurden sharing (no projected 
data was contained within the secretarial document),
Italy communicated its latest data on 18 February and Ireland cc 
2 March 1999.
Denmark is of the opinion that its emissions should be temperat rre adjusted and that the total 
for 1990 should be 79,614 mio t COj-equi, The assigned amounts then 79% of the emissions 
for 1990 multiplied by five, and thereby 62,895 mio i C02-equi multiplied by five.

the projected emissions for 
very high percentage values for

mmunicated its latest data on

appears
• in columns B to G, if there is no data available for the countr 

CO,, CH, and N,0.
• m column H, if the commitment of the country (column A) equals or is greater than 100%.
• in column I, if the projected emissions for 2010 (column G) i 

assigned amount,
• in columns J and K, if the base year cn\issions(column C) arejnot available.

for the greenhouse gases

less than a fifth of the
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Effects of Trading Restrictions With Bubble Allocation

Internal Assigned BaseYear BAU 
Allocation Amount Emissions ] 2010

(a) (b)=(c)(a) (c) (d)

pAtJ
Gap

(e)=(d)-(b)

5-Year Annual Ceiling/ Ceiling w/
Ceiling Ceiling Gap 5% Rule

(f) (g)=(f)/5 (h)=(g)/(e) (i)

Ceiling w/ "Allowable" 
50% Rule Purchase#’

Total "Sellable" 
Hot Air Hot Air 

(I) (m)

iH^

Austria
Belgium
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Luxem!l*^-^
NetherU-u
Portugal
Spain
Sweden
UK.

Eubalc
EUD«4^
EUSu^ 
EU Check

0.87
0.925

0.79
1
1

0.79
1.25
1.13

0.935
0.72
0.94
1.27
1.15
1.04

0.875
0.92
0.92
0^

0.92

67693
128522
56610
64546

498067
950794
124040

64254.06
507696

9711
194206
86921

346646
67705

625355
3793532

3792766.1
3198067.1 

594699
3792766.1

77814
138943
71658
64546

498067
1203536.7 

99232 
56862

542990
13488

206602
68442

301431
65101

714691
4123401

4123403.7
3543406.7 

579997
4123403.7

74986
150297
60941
82761

476805
960609
126455
72901

615035
6655

221942
82091

361959
73739

670640
4037815
4037816
3472265

565551
4037816

7293
21775

4331
18215

-21262
9815
2415

8646.94
107339

-3056
27736
-4830
15313
6034

45285
244283

245049.94
274197.94 

-29148
245049.94

26170
40322
55455
31350

124517
273388

27969
15140

132723
2900

74115
19420
81010
16601

167506
989522

1088586
941749
146837

1088586

5234
8064.4
11091
6270

24903.4
54677.6 

5593.8
3028

26544.6 
580

14823
3884

16202
3320.2

33501.2
197904.4
217717.2
188349.8
29367.4 

217717.2

0.7176745
0.3703513
2.5608405
0.3442218

-1.1712633
5.5708202
2.3162733
0.3501817
0.2472969

-0.1897906
0.5344318

-0.8041408
1.0580552
0.5502486
0.7397858
0.810144

0.8884605
0.6869118
-1.007527
0.8884605

3637.675
6686.625

3206.7
3227.3

24903.35
53858.268

5581.8 
3027.9015

26267.15 
579.975 
10020.2

3884.075
16201.925

3320.15
33501.15 

197923.33 
197904.24 
168536.84

29367.4
197904.24

5236.5
8064.5 
11091
6270

393.5
54677
-9373

2152.97
26544.5 

256
14823
-5398

1397.5
1825.5

25192.5
92242.5 

143153.47 
147901.97

-4748.5
143153.47

5236.5
8064.5 

4331 
6270

0
9815
2415

3027.9015
26544.5

0
14823

0
15313

3320.15
33501.15

197923.33
132661.7
132661.7

0
132661.7

0
0
0
0

21262
0
0
0
0

3056
0

4830
0
0

0
0
0
0

21262
0
0
0
0

579.975
0

3884.075
0
0

’9748----2529
0

29148
29148

0
25726.05
25726.05

O. S ^ayt

V



'if'

If the trading rules apply individually w/Bubble allocations:

Effective^ Demand 132661,7 100.00%
^ffeettVB'Supply 82265.95 62.01%
IntemalfEU) 25726.05 19.39%
Extema/EE/EIT )

fcU
56539.9 42.62%

Totaj^Demand 274197.94 100.00%
Effective'Supply 82265.95 30.00%
IrifematEU ) 25726.05 9.38%
Extemal(EE/EIT^ 56539.9 20.62%

Tota/o^mand
274197.94 100.00%

Effective. Demand 132661.7 48.38%

oS‘V?’, i ^ V>“

5lA^



Effects of Trading Restrictions Without Bubble Allocation

Austria
Belgium
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Luxem Lj
Nether UJi,
Portugal
Spain
Sweden
U.K.
EU
EU'Calc 
EUD^^ 
EUSit/ffiy 
EU Check

Internal
Allocation

(a)

0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92

Assigned BaseYear 
Amount Emissions 3 

(b)=(c)(a) (c)

71588.88
127827.56
65925.36
59382.32

458221.64
1107253.77

91293.44
52313.04
499550.8
12408.96

190073.84
62966.64

277316.52
59892.92

657515.72
3793532

3793531.4
2607943.3 
1185588.1
3793531.4

77814
138943
71658
64546

498067
1203536.71

99232
56862

542990
13488

206602
68442

301431
65101

714691
4123401

4123403.7 
2834721

1288682.7
4123403.7

BAU
2010

(d)

74986
150297
60941
82761

476805
960609
126455
72901

615035
6655

221942
82091

361959
73739

670640
4037815
4037816
3009611
1028205
4037816

BAtf
Gap

(e)=(d)-(b)

3397.12
22469.44
-4984.36
23378.68
18583.36 

-146644.77
35161.56
20587.96
115484.2
-5753.96
31868.16
19124.36 
84642.48 
13846.08 
13124.28

244283
244284.59
401667.68
-157383.1
244284.59

5-Year Annual Ceiling/ Ceiling w/ Ceiling w/ "Allowable" Total "Sellable"
Ceiling Ceiling Gap 5% Rule 50% Rule Purchase? Hot Air Hot Air

(f) (g)=(f)/5 (h)=(g)/(e) (i) G) (k) (1) (m)

18675.36 3735.072 1.0994819 3735.072 3288.56 3397.12 0 0
42058.6 8411.72 0.3743627 6669.264 8411.72 8411.72 0 0
32166.6 6433.32 -1.2907013 3439.584 6433.32 0 4984.36 3439.584
44259.2 8851.84 0.3786287 3098.208 8851.84 8851.84 0 0

119536.08 23907.216 1.2864851 23907.216 20316.18 18583.36 0 0
288848.81 57769.762 -0.3939435 57769.762 -23552.886 0 146644.77 57769.762

35001.4 7000.28 0.199089 4763.136 7000.28 7000.28 0 0
40617.4 8123.48 0.3945743 2729.376 8123.48 8123.48 0 0

153085.5 30617.1 0.2651194 26063.52 30617.1 30617.1 0 0
3237.12 647.424 -0.112518 647.424 -1092.98 0 5753.96 647.424
84445.4 16889.08 0.5299672 9916.896 16889.08 16889.08 0 0
32895.9 6579.18 0.3440209 3285.216 6579.18 6579.18 0 0

180311.2 36062.24 0.4260537 14468.688 36062.24 36062.24 0 0
28657.7 5731.54 0.4139468 3124.848 5731.54 5731.54 0 0

171525.84 34305.168 2.6138705 34305.168 9112.14 13124.28 0
989522 197904.4 0.810144 197923.33 92242.5 197923.33 (g) (#•

1275322.1 255064.42 1.0441282 197923.38 142770.79 163371.22 157383.09 61856.77

951069.58 190213.92 0.4735604 136066.61 160983.34 163371.22 -3.82E-11 -9.09E-13
324252.53 64850.506 -0.412055 61856.77 -18212.55 0 157383.09 61856.77
1275322.1 255064.42 1.0441282 197923.38 142770.79 163371.22 157383.09 61856.77



If the trading rules apply individually w/o Bubble allocations:

Effective Demand 163371.22 100.00%
Effective Supply 118396.67 72.47%
lntemal(EU) 61856.77 37.86%
Extemal(EE/EIT) 56539.9 34.61%

Total Demand 401667.68 100.00%
Effective Supply 118396.67 29.48%
Intema(ELl) 61856.77 15.40%
Extemal(EE/EIT) 56539.9 14.08%

Total Demand 401667.68 100.00%
Effective Demand 163371.22 40.67%

I



Effects of Trading Restrictions With Bubble Allocation

%BY AA BY 2010

Austria
Belgium
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Luxem
Nether
Portugal
Spain
Sweden
U.K,
EU
EU Calc
EUD
EUS
EU Check

0.87
0.925
0.79

1
1

0.79
1.25
1.13

0.935
0.72
0.94
1.27
1.15
1.04

0.875
0.92
0.92
0.92
0.92
0.92

67693
128522
56610
64546

498067
950794
124040

64254.06
507696

9711
194206
86921

346646
67705

625355
3793532

3792766.1
3198067.1 

594699
3792766.1

77814
138943
71658
64546

498067
1203536.7 

99232 
56862

542990
13488

206602
68442

301431
65101

714691
4123401

4123403.7
3543406.7 

579997
4123403.7

74986
150297
60941
82761

476805
960609
126455
72901

615035
6655

221942
82091

361959
73739

670640
4037815
4037816
3472265

565551
4037816

7293
21775

4331
18215

-21262
9815
2415

8646.94
107339

-3056
27736
-4830
15313
6034

45285
244283

245049.94
274197.94 

-29148
245049.94

5-Year Annual Annual Annual Annual Annual Annual "Sellable"
Ceiling Ceiling Ceil/Gap 5% Rule 50% Rule Purchase Hot Air Hot Air

26170 5234 0.7176745 3637.675 5236.5 5236.5 0 0
40322 8064.4 0.3703513 6686.625 8064.5 8064.5 0 0
55455 11091 2.5608405 3206.7 11091 4331 0 0
31350 6270 0.3442218 3227.3 6270 6270 0 0

124517 24903.4 -1.1712633 24903.35 393.5 0 21262 21262
273388 54677.6 5.5708202 53858.268 54677 9815 0 0

27969 5593.8 2.3162733 5581.8 -9373 2415 0 0
15140 3028 0.3501817 3027.9015 2152.97 3027.9015 0 0

132723 26544.6 0.2472969 26267.15 26544.5 26544.5 0 0
2900 580 -0.1897906 579.975 256 0 3056 579.975

74115 14823(T'a53443^ 10020.2 14823 14823 0 0
19420 3884 -0.8041408 3884.075 -5398 0 4830 3884.075
81010 16202 1.0580552 16201.925 1397.5 15313 0 0
16601 3320.2 0.5502486 3320.15 1825.5 3320.15 0 0

167506 33501.2 0.7397858 33501.15 25192.5 33501.15 0 0
989522 197904.4 0.810144 197923.33 92242.5 197923.33 NA NA

1088586 217717.2 0.8884605 197904.24 143153.47 132661.7 29148 25726.05
941749 188349.8 0.6869118 168536.84 147901.97 132661.7 0 0
146837 29367.4 -1.007527 29367.4 -4748.5 0 29148 25726.05

1088586 217717.2 0.8884605 197904.24 143153.47 132661.7 29148 25726.05

^B/^ir5aies

92,
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Effects of Trading Restrictions Without Bubble Allocation

%BY AA BY 2010

Austria
Beigium
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Luxem
Nether
Portugal
Spain
Sweden
U.K.
EU
EU Calc
EUD
EUS
EU Check

0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92
0.92

71588.88
127827.56
65925.36
59382.32

458221.64
1107253.77

91293.44
52313.04
499550.8
12408.96

190073.84
62966.64

277316.52
59892.92

657515.72
3793532

3793531.4
2607943.3 
1185588.1
3793531.4

77814
138943
71658
64546

498067
1203536.71

99232
56862

542990
13488

206602
68442

301431
65101

714691
4123401

4123403.7 
2834721

1288682.7
4123403.7

74986
150297
60941
82761

476805
960609
126455
72901

615035
6655

221942
82091

361959
73739

670640
4037815
4037816
3009611
1028205
4037816

?AU 5-Year 
Gap Ceiling

2o»o -aA

3397.12 18675.36
22469.44 42058.6
-4984.36 32166.6
23378.68 44259.2
18583.36 119536.08 

-146644.77 288848.81

i -i|<ar
Anmal /r Aentjal 
Ceiling

35161.56
20587.96
115484.2
-5753.96
31868.16
19124.36
84642.48
13846.08

35001.4
40617.4 

153085.5
3237.12
84445.4 
32895.9

180311.2
28657.7

13124.28 171525.84 
244283 989522

244284.59 1275322.1 
401667.68 951069.58 
-157383.1 324252.53 
244284.59 1275322.1

3735.072
8411.72
6433.32
8851.84

23907.216
57769.762

7000.28
8123.48
30617.1
647.424

16889.08
6579.18

36062.24
5731.54

34305.168
197904.4

255064.42
190213.92
64850.506
255064.42

^ ARtTUai ^^I^9ap

1.0994819
0.3743627

-1.2907013
0.3786287
1.2864851

-0.3939435
0.199089

0.3945743
0.2651194
-0.112518
0.5299672
0.3440209
0.4260537
0.4139468
2.6138705
0.810144

1.0441282
0.4735604
-0.412055
1.0441282

Arjpual

3735.072
6669.264
3439.584
3098.208

23907.216
57769.762
4763.136
2729.376
26063.52

647.424
9916.896
3285.216

14468.688
3124.848

34305.168
197923.33
197923.38
136066.61
61856.77

197923.38

^ •-/ 

Anraial Arfnual Annual "Sellable-
50% Rule Purchase Hot Air Hot Air

3288.56 3397.12 0 0
8411.72 8411.72 0 0
6433.32 0 4984.36 3439.584
8851.84 8851.84 0 0

20316.18 18583.36 0 0
-23552.886 0 146644.77 57769.762

7000.28 7000.28 0 0
8123.48 8123.48 0 0
30617.1 30617.1 0 0

-1092.98 0 5753.96 647.424
16889.08 16889.08 0 0
6579.18 6579.18 0 0

36062.24 36062.24 0 0
5731.54 5731.54 0 0
9112.14 13124.28 0 0
92242.5 197923.33 NA NA

142770.79 163371.22 157383.09 61856.77
160983.34 163371.22 -3.82E-11 -9.09E-13
-18212.55 0 157383.09 61856.77
142770.79 163371.22 157383.09 61856.77

a(Uwah>(t '
37-/. 2.2-/yo/, 4 47 . fei’ =

3f/.ZZ- MlcuMe
- (,/,g5-(o.n 39%

to 1, s

E^l^nSales 56,
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GENERAL SECRETARIAT 

OF THE COUNCIL

(Lv.

NO.575 P.24/33

Brussels, 11 March 1999 

Meeting document CONS/ENV/1

SN/2/99 

OR.EN
:SjPjMSUC^

Subject: Draft Council conclusions on climate change - (doc. 6494/99)
- New compromise proposal by the Presidency on paragraphs 3. 6 and 12

Para 3

3. The Council recalls its conclusions of 23 March, 16/ll7 June and 6 October 1998 and 

reaffirms that the provisions in Articles 6, 12 and 17 

action should provide the main means of meeting the 

Protocol and that a concrete ceiling on the use of the

In the view of the Council a properly defined ceiling vill encourage Annex B Parties to 

develop strong domestic policies and measures in order to modify long terra emission trends,

ra structure, and production and

Df the Protocol require that domestic 

:ommitments under Anicle 3 of the 

Cyoto mechanisms should be defined.

the technological structure, especially long-lived infti 

consumption patterns. Thereby it will also contribute 

ambitious commitments in the second and subsequent 
should also contribute to limiting the displacement of

SN/2/99
DGI

MM/ab

to preparing the path for more 

commitment periods.- Such a ceiling 

lomestic action by "hot air".

EN
1
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T,. Co„.cil reels rW . concrete celling onrKe use of .he Kyolo ^echanrsms shonl h 
defined in <,uan,i.a.ive and ,ei,a.ive terms based on eqnUe oritena I. recogntses 

are different ways of approaching the defnrition of suppleLntari^,. Uktng mto accoun . 

alia fte uncertainty tltat still ekists on the structure of the iyoto mechantsms. In order o 

provide a basis for further negotiations »dth other Parties Uom tve urge to jotn us m th 

endeavour, tire Council agrees on the following proposal L such a deftnmon.

■ a) .-llirrZli^hv an Annex B Party to^llflu^Ka^necl^ together tmm 

’ ^^^^;T7Sriioher of the cwo.followfiilhSp^
„■ a... emissions htultjed by d ph.s its asstoed amoga^

^ 50 % of: the difference between its annual ictual emissions in any year of the

5)

a/

frori994 to 2002, mul.aied by 5, and its assigned amount

rpr;^cS'leteSn3dS“n3

Protocol,
transfer^ by an Annex B Party for all three 

exceed;
„■ y... ,.... „.,l..inns nrultijrlied bv 1 ph.s its assigned amotml

5 % of;

Kyoto mechanisms together must not

Para 6

Protocol.

6. The Council recalls chat the trading of so-callea "hot 

reductions being lower than would otherwise be the 

addressed through the rules on trading.

air" should not lead to overall 
(!ase. This issue may be further

As defined in Article 3 of the Kyoto Protocol

SN/2/99 
DC 1

MM/ab
EN

2
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Para 12

USEC ECON 32 2 5112092 NO.575 P.26/33

12.
The introduction and implementation of an EC-wide ene -gy taxation could contnbute to the 

internalisation of external effects and give incentives to improve energy efficiency, to 

increase the share of renewable energy and to reduce C02 and other greenhouse gas 

emissions. The Council notes the proposal of tlie Commission for a Directive restructuring 
the Community framework for the taxation of energy products, which is under consideration 

by the Council in its ECOFIN formation, and believes that a decision on an EC-wide energy 

taxation is a matter of urgency.

The Council further underlines that there can be no envi 

exemption for aircraft fuel. The Council requests the C 

communication on the impact of aircraft fuel taxation as 

allow the Council to decide on this subject. In this conn 

conclusions of 23 March and 16/17 June 1998 urging A 

through ICAO to limit or reduce greenhouse gas emissions

ronmental justification for a tax 

commission to finalise its 

a matter of urgency in order to 

xt, the Council recalls its 

mex I Parties to pursue work

SN/2/99
DGI

MM/ab EN
3
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for all Annex B countries based

Explanation of the table

Contents of table
The table contains the implications of the Presidency propose
on currently available data. It contains the following data:
• Column A: commitment according to Annex B of the Kyo :o Protocol or the EU burden 

sharing in percent.
• Column B: the assigned amount pursuant to the Kyoto Pro :ocol for 2008-2012 in million

tonnes COj-equivalents (mio t COj -equi.). • •
• Column C: base year emissions.
• Column D: emissions for 1995 (for 1994 for some countrie >) as far as available.
• .^lumns E-G: projected emissions for 2000,2005 and 2010. These were estimated using 

different methods and assumptions and as a rule contain th(; measures taken up to 1997,
• Column J: ceiling in mio t COj-equi. . .
• Coluqm H: ceiling as a percentage of the difference between base year emissions
, multiplied by five and the assigned amount. I
k Column I: ceiling as a percentage of the difference betwee J the projected emissions for 

2010 multiplied by five and the assigned amount. There ard very high percentage values for 
countries whose projected emissions for 2010 (column G) a^c slightly over a fifth of the 
assigned amount (column B). If the projected emissions for 2010 would be slightly below' 
the assigned amount, #NV would be given.

• Column K: ceiling as a percentage of:
base year emissions, multiplied by five, plus the

2

The maximum annual actual emissions in the period 1997 to 20O 
was simulated by the maximum of the annual actual emissions 
projected emissions for 2000 and 2005. For the final definition . 
of the commitment period, actual emissions data will be availabl

>CP/1998/ll/Add.2ffom
Sources
The data was principally taken from secrerariat document FCcf:____ ____
October 1998 (which is principally based on the second national communications from the 
countries). Data was only used for the greenliouse gases COj, C H, and N,0, as only a few 
countries have submitted data for the other greenhouse gases H

assigned amount

5 in the Presidency proposal 
for 1995 (or 1994) and the 
of the ceiling at the beginning
le.

■C, PFC and SF,For Austria, Belgium and Greece, projected data for 2010 was lised, which these countries 
communicated within the framework of the negotiations on EU 
data was contained within the secretariat document).
Italy communicated its latest data on 18 February and Ireland c(
2 March 1999.
Denmark is of the opinion that its emissions should be temperat 
for 1990 should be 79,614 mio t COj-equi. The assigned amoun 
for 1990 multiplied by five, and thereby 62,895 mio't C02-equi

burden sharing (no projected

mmunicated its latest data on

ire adjusted and that the total 
: is then 79% of the emissions 
multiplied by five.

/fNV appears
in columns B to G, if there is no data available for the countri for the f^reenhouse gases 
CO,, CH^ and N,0, , |

• in column H, if the commitment of the country (column A) eauals or is greater than 100%.
• m column I, if the projected emissions for 2010 (column G) i less than a fifth of the 

assigned amount,
• m columns J and K, if the base year emisslons(column C) arelnot available.
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EMISSIONS TRADING FEARS THAT SCHEME WILL UNDERMINE OFFICIAL AID
----------------ijiaallOKOiaaaiaaaali

African states express concern
By Marie Tuniar in Nairobi

More than 20. African 
countries have 'expressed 
deep concern at an interna­
tionally agreed environmen­
tal measure which they fear 
could reduce official aid 
nows and divert attention 
from debt relief.

The Kyoto environmental 
conference last December 
established a Clean Develop­
ment Mechanism (CDM) to 
give Industrial countries 
incentives'to .Introduce emis­
sion-reducing technologies 
to the south. A conference In 
Buenoe AlTes starting next 
Monday will examine ways 
to meet the Kyoto targets.

But Z6 African environ­
ment ministers meeting in 
Nairobi warned that the 
mechanism could Increase 
south-north dependence.

'The Clean Development 
Mechanism alms to promote 
sustainable development, 
but the large external debt 
and depleted resource base 
of Africa lemain the main 
obstacles to the achievement 
of . that goal,’’ the mimsters 
said- "'The CDM should not 
be used as a substitute for 
other mechanisms such as 
official development assis­
tance.”

Their comments, which

Sydney plans pollution market
The Sydney futures 

, exchange and the New 
South yvales government 
met yesiefday.to discuss the 
develoFxnent of a sulphur 
and carton emissions 
trading market, writes 
Stephen Wyatt In Sydney.

Sydney aims to take its 
place with Chicago and 
London as an emissions 
trading centre", said Michael 
Egan, NSW treasurer.

"Properly managed, early 
action could provide 
valuable experience for both 
Industry and government 
players and could well give 
Australia a strategic 
commercial advantage in an 
emerging global emissions

market," said Sydney futures 
exchange chief executive, 
Les Hosking.

Emissions trading involves 
the buying and selling of the 
right to pollute. Pollution 
permits are allocated to 
Industry and then traded.
The least efficient producers 
will have to own more of 
these than environmentally 
efficient producers. And with 
increased efficiency a 
producer would be able to 
sell permits.

The NSW government has 
already legislated to 
recognise carbon rights In 
order to underwrite 
transferability and the 
tradeablllty of these rights.

represented the first com­
mon African position on the 
issue, adrl to doubts sur­
rounding an Instrument 
whose practical implemenU- 
tion remains vague 10 
months ^lfte^ Its creation.

The basic aim of the mech­
anism is to ease industria­
lised countries’ greenhouse 
reduction targets in return 
for spreading clean technol­
ogy. .But there is no model 
stating bow credits should

be calculated, and no mecha­
nism for monitoTing the ben­
efits achieved.

"The rules are not yet 
established; we are open to 
proposals.” explained Hus­
sein Abaza, a senior econo­
mist for the. United Nation's 
environmental arm, Unep. 
"We need to make sure the 
CDM contribute^ to poverty 
alleviation and employment, 
and not only greenhouse gas 
reductions."

Western trade experts are 
doubtful that the mechanism 
will achieve anything in 
practice, as the multination­
als which would Introduce 
the technologies are primar­
ily driven by market oppor­
tunities rather than govern­
ment schemes.

"Companies are proving 
less and less reactive to 
incentives, compared to 
potential profits,” said Pas­
cal Maodonl, French trade 
commissioner for East 
Africa.

The main impetus to intro­
duce clean technologies to 
the south, argued Mr Mac- 
cloni, was ironically, the 
high cost of redesigning 
industrial plants to account 
for lower standards In devel­
oping countries compared to 
using existing models 
designed for western regula­
tions.

But KUus TOpfer, the Ger­
man head of Unep, insisted 
that such top-down' policies 
were needed to encourage 
the south to reduce emis­
sions, where pollution per 
capita is low hut populations 
are large. "We caimot stabi­
lise greenhouse gases if the 
advantages gained In the 
industrialised world are 
over-compensated for In 
developing countries."
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l^ERSqNM;M>CCAKOL'BTO^miaafer^^

ewt*priceiiHisiM^■ '.'I J f.-:;; |.'i' j-,.1 ^ 1. .Emissions trading is good for the world, economy and the . environment
n November 2 In 
Buenos Aires, the 
parties to the 
agreement, ./on 

global climate change 
reached In Kyoto last: 
December will gather to pur­
sue the hard work of filling 
In the blanks to that historic 
accord. But a controversy 
over how to implement 
critical market-based provi­
sions negotiated last year' 
threatens to : disrupt the 
steady progte^ that abduli)., 
be everyone's goal. ..

The Kyoto protocol sets 
ambitious targets for , (level- 
oped countries to reduce 
their greenhouse ^ emis­
sions, whldh .most .scientists 
believe are causing higher 
temperatures and (haniptlng 
the world's climate .patterns.

JJp lor;aals; cempaiila will nave tt pay torM.rfgm m.pcIliite-
L<-.' .r,v->,I *. i';;n''-ii ^

dollar/, nmrk, P(iund. franc,.,; Just one.tooliiw.eaiiylng out 
or yed. In America's acid such ,a Qpmmltment.iin)e US

reduce emissions over.^tlme. 
That it why it is so intpor- 
tant, right from the start, to 
focus bn how countrias can 
meet their targets at the low­
est, poesible cost.

greater thari i'tor . others. 
.Those who find the cheapest

This link between ambl- , ways, to cut ewlAslons are 
tloUB envlrbniileatal targets tangibly rewarded, because
and low-cost Implementation 
was central to Ae success of 
the Kyoto negotiations. In 
the protocol, parties agreed 
that countries may meet 
their targets through a com­
bination of domestic and

, they„can, sell.any .allowance 
they do not , need to others 
that m^e hieiher eo.ats.
, The results, .speak for 

; themselves, , U?., acid rain- 
causing Bteteslbna. are being

In Oeiober^last year, Fresi- dent BlU tfliniiypi^^ a 
significantly glepped-up 
effort,,indudlng ,l8^bn over 
five years In tax incentives 

.and BAD tp.cui cwhon dlox- 
Ide .„ through .) Increased 
energy effidem^y and renew- 
'able eni!TKy..'a]id. to reduce 
the .other greeOlioUBe^es. 
In the Tecently completed

This is a market mechanism . lions of .Ametliang. Eoono- 
that promotes cost-oflactlVB mists of .every stripe agree 
reductibns by allowiag.couxi- .,.that..Jthe ..costs,, otjeduclng 
tries or. companies to trade gteenhoupe gas emissions

change investmeats./over _ _
last year’s total„„,,,>, the potential of emlsslpns
• The ,US plan also includes trading to spur Invpstm^t 
restructuilrwi the,electricity and inoovatlon and. to 

for ^1 Oiuhtrl^- not lust .Industry to. provide .market expand Job opportunjilas. :,, . 
the US ;r w%be ::UrwnaUc-, incentives i W .renewables We oiye It to future gwer- 
aUy lower with , an effident and .Increaaea aBlcleney; ations to protect . thBplttflh ..ttadlng sysu^. Within .the .ro,wultatlon,,,with .Industry the damaging .'^erts™ 

: European Umon alone, mea-;, -,to deyelop .saGtor;by:Wtor, .mate change.'That Is.why It 
suies to omtpol greenhouse plans to. teduoe.,emissions; is vital-that Buehos, Airtf 

. Unfottoinalaly. many eoun-. ., gases , are as much as .,ste„„an ,.,aggWSsl.VA„pAftn, to, build on the momentum gon- 
tries and orga^tJons most limes mprc,, ,exPonslve In Improve tlw. ^rid. govern-. . .grated, at JIypto,, J3tepassionately conunmed.,.to.. Bome,.couotrioa,.^an iij olh- moot's own'iiaeandtrocure- way to proted the*«nvlroh

era, acjiqrdiM. to Buropean ment of enarwi ,:wd ultl- -
Private sector analysts. The mately, after; ,051. ratification
cost dltfaretices;.are even of the Kyoto, .protocol, a
gl^torwhM.lookl^ at aU,. .greenhouae.^aa' emissions 
todustriohsod.countries, and.-,tradll^^,p^pBrarmno,bae^ on

. greater , atm .between daval- . our acid tain egfreiigm*, _
ope4. and developing coun- . 'We recognise.. that .rnany , and tako. gpod care of both 
tries,Trading geU the Ineen- . people have qpegtlotw about the world's enylnnunimt and 

f tlves pg^,by;4^cnuraglng, .,how lemlssloffs, trading can its economy.
.cuts wherj they can be bemadetoworklntemadon-
achleved;,'^tVt^o *Uy- Some areiccpnearnad

emissions allowances. With­
out this flexlbmty,. It simply 
would: not have been possi­
ble to .take .on targets as 
ambitious as we agreed tg in 
Kyoto

solving the problem of cli­
mate .change, are, in our 
view, mistakenly opposed to 
emlsslans trading or deter­
mined to: :place counter­
productive restrictions, on It. 
If this view succeeds, It will. 
.dramatically,. Increase the 
costs of. protecting our envi- 
ronipemt and ..Imperil many 
,couhtiles’..,^blllty to go for-'

ment la to provide'the right 
economic Incentlvea and. t|y 
so doing, get .the ..ftatest, 
deepest reductions at. the 
lowest ppselble cost.,Let us 
.work together, dothliri^t.

Etafselonk trading Is the ;; ,jr.pf.;coutBB, amlaalona trad- national; and dnf.ernallonal

^kBw^bjhejubnin-

mental .^feof/pfr, 
Stum,^_Uulsj

y'-V u November 2 In .. International trading system
I I Buenos Aires, the '. of the highest Integrity,;Wlth
1 B parties the ..strong incentives for fumpli-

agreement, ./on . ance, .In .tbe A}S%
:a]ready,FofldiiB with a nom- 
her of developed and>yei- 
oplng countries tp help 
strengthen their .eapqdty to 
measure emissions and par- 
tidpate ln an emissions trad­
ing system with , high stan-

Others have argued for 
limits on .how .mudi of a 
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MEMBER

EXECUTIVE OFFICE OF THE PRESIDENT 

COUNCIL OF ECONOMIC ADVISERS 

WASHINGTON, D C. 20500

August 25, 1998

MEMORANDUM FOR TODD STERN 

FROM: JEFF FRANKEL

SUBJECT: (Un)workability and (In)efficiency of Limits on Trading
9F

The Administration has been united and consistent in emphasizing the critical importance 
of international trading to bring down the costs of meeting the Kyoto targets. We have argued 
strongly against European proposals to put a limit on trading ~ pointing out the loss in efficiency 
that would result -- and we must continue to do so. But one should not get carried away. Limits 
on trading are not literally unworkable.

Two memos are attached. The first explains how limits on trading could be implemented 
if necessary, albeit with an extra layer of complexity — just so that we understand the issue in our 
own minds.

The second memo explains, in terms suitable for use with other countries, why limits on 
trading would be highly distortionary (even if we no longer feel able to assert that they would be 
literally unworkable).

Attachments

cc: Dave Sandalow, CEQ 
Dave Wilcox, Treas 
Victoria Greenfield, State 
Bob Cumby, Treas



- Predecisional Draft, To Be Used in International Negotiations - August 25, 1998 ■

1. Limits to Trade Can be Workable, Even Though Undesirable

Some proposals on international trading would limit the use of flexible mechanisms
(particularly international trading of Annex B ‘assigned amount units,’ but also Joint 
Implementation, and the Clean Development Mechanism) in meeting obligations under the 
convention. Such restrictions would add an additional layer of complexity, but are not 
necessarily fatal to the market.

Regardless of limits to trade, an institutional framework is required for trading.

We have consistently emphasized the central role of the private sector in doing the 
work of Kyoto. Nevertheless, to ensure the proper functioning of the permit market and 
that we meet our emissions commitments, we recognize the need for monitoring, record 
keeping, and enforcement by governments, at least at the domestic level.

At the international level, it is not realistic to have the private market undertake 
trades freely across national boarders without government oversight. Nations will need to 
demonstrate their compliance at the end of the budget period and will be concerned about 
counterfeiting, balance of payment statistics, and so on. Therefore, at a minimum, there 
will need to be a national registry of all international permit trades.

The added burden of implementing limits to trade would not be insurmountable.

Essentially, domestic permits would need to be traded for foreign permits at an 
“exchange rate” which reflected the added constraint of only being able to import or 
export a set quantity of permits. There are a number of ways to implement a limit, but the 
simplest might be for the government to issue “right-to-import” or “right-to-export” 
certificates up to the limit. If, for example, international purchases were recorded at the 
national trading registry, then the buyer would have to present one right-to-import 
certificate along with a foreign permit for it to be officially accepted. (They would be ''net 
import” certificates: An American who sold a permit net-import certificate, which he 
would be free either to use or sell.) Similarly, anyone wanting to sell a permit 
internationally would have to acquire one right-to-export certificate and combine it with 
one domestic permit in order to export. Arbitrage would equate the price of domestic 
permits to the international price of permits plus the certificate price. The price of the 
certificates would fluctuate on the market, depending on how binding the limit is. Their 
price would be zero — i.e., the domestic price and foreign price would be the same -- if the 
constraint were not binding. Similar mechanisms are currently used to implement import 
and export quotas throughout the world.
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2. Limits to Trade are Highly Distortionary

Restrictions on the use of flexible instruments would be highly distortionary, 
raising the global costs of addressing climate change while not providing any additional 
environmental protection.

DifTiculty in Determining a Baseline

Certain proposals would limit the reductions achieved abroad to a given 
percentage of total reductions, which requires defining total reductions from some 
business-as-usual (BAU) baseline. However, there is no internationally agreed 
methodology for forecasting emissions, and therefore international negotiations to 
determine such baselines are likely to be quite complicated. Of course, trading restrictions 
based on tons, instead of a percentage of BAU, would avoid this problem. In this case, 
the tonnage restriction for each country would have to be set, creating its own challenge 
for international negotiations.

Interference with the Clean Development Mechanism

According to the Kyoto Protocol, credits from CDM projects undertaken between 
2000 and 2008 can be applied during the commitment period - providing strong incentive 
for such investment. Restrictions on the share of reductions from flexible mechanisms 
could easily interfere -with this incentive. Without knowing how reductions in 2008-2012 
will be achieved, firms receiving credits now Avill not know whether those credits will 
ultimately be applicable to Annex I commitments or not. In other words, they will not 
know the potential value of their credits, increasing the uncertainty of their investments.

Increased Administrative Complexity

Restrictions will lead to requirements that both sellers and buyers have to report 
transactions, and to the development of mechanisms to ensure that parties stay within their 
limits. This will add an additional layer of transaction costs and administrative burden on 
the system. This creates an artificial market barrier that the new market will have to 
overcome, decreasing its efficiency.
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Increased Costs of Meeting Commitments

Limits are distortionary. They would create differences in permit prices across
countries (a foreign permit would trade at a premium to domestic permits), leading to a
situation where countries pay a needlessly high price to achieve the same level of global
emissions. Modelers have estimated the efficiency cost of placing limits on global trading:

Permit Prices for a Competitive Market of Annex I and Key! Developing Countries

Country/Region Domestic Permit Price
When There Is No Trading 
Constraint

Domestic Permit Price
When 50% of Reductions 
Must Occur at Home

United States $23/ton $59/ton*

European Union $23/ton $79/ton

Australia $23/ton $44/ton

Japan $23/ton $ 158/ton

Canada $23/ton $ 132/ton
Source: SGM
* We suppose that this price is higher than the domestic political process is likely to accept.

Impaired Compliance

In a world Avithout effective international trading, a country that is substantially
over its target in 2007 might figure that compliance is hopeless, because it is physically
impossible to reduce emissions in so short a span of time. But in a world with effective
international trading, a country has no defense against the charge that it can always buy its
way out of a shortfall. Because compliance is physically possible in such a world,
countries Avill take the agreement more seriously, and will take correspondingly serious
actions.
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Evaluation of EU Trading Constraint Proposal

The European Union has proposed quantitative restrictions on both Annex B buyers and sellers of 
emissions allowances in international emissions trading, joint implementation, and the Clean 
Development Mechanism. We analyze the effects of the restriction on Annex B trading and joint 
implementation. This proposal would significantly increase the costs of compliance without providing 
any additional climate benefits. For the United States, permit prices would double to quadruple. 
Moreover, this proposal would create a complicated emissions trading bureaucracy that would likely 
raise costs further.

Our analysis illustrates three key points:

• The EU claims that so-called “qualitative” language provides significant additional flexibility. 
This analysis shows that this language does not do this.

• Restrictions on sellers prove more onerous than restrictions on buyers. Even if restrictions on 
buyers were relaxed, there would be little economic impact on buying countries’ compliance 

costs.

• If trading rules required sellers to choose between selling “hot air” and “real verified 
reductions”, costs for all buying countries would remain high.

Below we discuss the following:

I. Description of Trading Constraints'

II. Annex I Costs with Trading Constraints

III. Transaction Costs with Trading Constraints

IV. No Additional Climate Benefits with Trading Constraints

' While we use the term “trading constraint” throughout this paper, we imply a constraint on 

international emissions trading, joint implementation, and the Clean Development Mechanism.

1



Close Hold; Do Not Cite; Draft, 5/27/99

I. Description of Trading Constraints

Purchase Constraint

The EU proposal provides a formula for net purchases, where the constraint is the higher of:

1) 5% of the average of base year emissions and emissions target^, or

2) 50% of the difference between highest year’s emissions during 1994-2002 period and
emissions target.

• Preliminary analysis for the United States indicates that option 1 would allow us to purchase
13% of the reductions necessary to comply with our target. Option 2 would allow us to
purchase close to 40%. Some may be concerned that the second option would create the
perverse incentive to increase emissions through 2002 or delay early action to increase the level
of the ceiling.

• In addition to the formula, the text provides that the ceiling on purchases can increase subject to
an evaluation of domestic abatement efforts. If an expert review team can verify total domestic
reductions in excess of the purchase ceiling, then the ceiling would be adjusted up to the level of
domestic abatement. For the United States the ceiling is “flexible” within a range, but hard at
50%. For some countries, however, the ceiling could be greater than 50%.

• Evaluating ceilings as a function of emissions reductions is very sensitive to emissions forecasts.
The EU’s forecasts for its member countries reflect much slower emissions growth than most
independent assessments. These forecasts could affect estimates of demand in the international
emissions markets, and subsequent permit prices. For example, the EU estimates that its
emissions of all 6 greenhouse gases will be 6% above its Kyoto target in 2010 under business
as usual, while projections by the Energy Information Administration and the International
Energy Agency would imply business as usual carbon dioxide emissions 19 to 26% above the
EU target in 2010.

Selling Constraint

The EU proposal provides a constraint on net sales set equal to:

5% of the average of base year emissions and emissions target.

^ All constraints are normalized to a common period of time.

2
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Most eeonomie analyses find that only former Soviet bloc countries will likely be net sellers 
during the first commitment period (without developing country participation). This constraint 
would allow the Former Soviet Union to sell only approximately 20% of its so-called hot air. 
This formula alone would also provide no incentive for domestic abatement.

However, like the purchase constraint, a country can raise its ceiling up to the level of its 
verified domestic abatement. In this case, if a country wanted to sell allowances in excess of 
its ceiling as specified by this formula, it would not be able to sell any of its so-called hot air. 
Every sale would have to be backed by a verified reduction.

II. Annex I Costs with Trading Constraints

Some preliminary analysis of the trading proposals indicates that the costs of all Annex 1 countries could 
increase significantly. For the United States, permit prices would double to quadruple, depending on 
the ability of former Soviet bloc countries to prove and verify actual reductions. Since it is unclear how 
the trading constraint formulas could apply to as yet unspecified non-Annex 1 country targets, we have 
focused these illustrations on Annex I trading only. In addition, given the difficulties in modeling a 
project-based approach, we have not incorporated the CDM in these analyses. We provide below 
three scenarios that vary based on the extent that countries can raise their purchase and selling ceilings 
through “verified emissions reductions.”

* Scenario 1: Assuming that neither buyers nor sellers can meet the burden of proof established 
for increasing their ceilings above the formulas provided in the EU proposal, all buying 
countries see their resource costs increase by 80 to 170%.

Scenario 1: Annex I Trading, with and without EU Proposal

Country Permit Price, 
Unconstrained

Resource Cost, 
Unconstrained

Permit Price, 
Constrained

Resource Cost, 
Constrained

United States $51/ton $22.7 billion $ 174/ton $41.3 billion

Japan $51/ton $5.1 billion $227/ton $14.0 billion

Canada $51/ton $2.7 billion $208/ton $7.2 billion

EU $51/ton $11.6 billion $ 174/ton $23.9 billion

Australia $51/ton $0.7 billion $ 154/ton $0.8 billion
International Emissions Permit Price with EU Proposal: $ 174/ton
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In addition to the much higher resource costs for buying countries, selling countries (Former 
Soviet Union and Eastern European countries) would see their transfers fall by 35 to 55%. The 
international price for an emissions permit would be so high that Australia would find it 
economic to become a net seller.

The high international permit price makes it economic for both the United States and the EU to 
undertake a vast majority of their emissions reductions at home. The United States only 
purchases 2% of its reductions abroad, while the EU only purchases 10% of its reductions 
abroad.

Scenario 2: Assuming that the buying countries can adjust their purchase ceilings to reflect all 
their real reductions, but that selling eountries cannot meet the burden of proof established for 
increasing their selling ceilings (the 5% formula on sales is binding), the international permit 
price would be almost equivalent to the US. permit price under no trading.

Scenario 2: Annex I Trading, with and without EU Proposal

Country Permit Price, 
Unconstrained

Resource Cost, 
Unconstrained

Permit Price, 
Constrained

Resource Cost, 
Constrained

United States $51/ton $22.7 billion $ 178/ton $41.3 billion

Japan $51/ton $5.1 billion $ 178/ton $13.8 billion

Canada $51/ton $2.7 billion $ 178/ton $7.2 billion

EU $51/ton $11.6 billion $ 178/ton $24.0 billion

Australia $51/ton $0.7 billion $ 178/ton $0.7 billion
International Emissions Permit Price with EU Proposal; $ 178/ton

Note that in this case, the selling constraint is so stringent, that the United States effectively does 
not participate in international trading (the United States is estimated to purchase 1.5 MMTCE 
per year, on net, in this scenario).

Like scenario 1, some of Australia’s resource costs are offset because the permit price is high 
enough for it to switch from being a net buyer to a net seller.

Since buyers can increase their buying constraint through “verified emissions reductions”, Japan 
and Canada are not constrained like they were in scenario 1. (In scenario 1, the buying 
constraint prevented these countries from bidding on lower priced emissions permits, so their 
domestic permit price was higher than the international emissions permit price.) Their additional



Close Hold; Do Not Cite; Draft, 5/27/99

demand for international emissions permits increases the international emissions permit price 
from $ 174/ton in scenario 1 to $ 178/ton in this scenario.

Scenario 3: Assuming that the buying countries can adjust their purchase ceilings to reflect all 
their real reductions, and that selling countries can do so as well, i.e., selling countries cannot 
sell any hot air and all reductions can be verified, the international permit price would be more 
than $ 100/ton, and more than double the unconstrained price.

Scenario 3: Annex I Trading, with and without EU Proposal

Country

United States

Japan

Canada

EU

Australia

Permit Price, 
Unconstrained

$51/ton

$51/ton

$51/ton

$51/ton

$51/ton

Resource Cost, 
Unconstrained

$22.7 billion

$5.1 billion

$2.7 billion

$11.6 billion

$0.7 billion

Permit Price, 
Constrained

$ 106/ton

$ 152/ton

$ 137/ton

$ 106/ton

$ 106/ton

Resource Cost, 
Constrained

$35.7 billion

$9.9 billion

$5.1 billion

$19.5 billion

$1.0 billion
International Emissions Permit Price with EU Proposal: $ 106/ton

III. Transaction Costs with Trading Constraints

Difficulty in Identifying Real Reductions

The EU proposal provides an opportunity to revise upward ceilings (to a limit) based on an evaluation 
of domestic action taken to reduce emissions through an expert review process. While some may 
argue that this could make the proposed constraints less stringent, our analysis shows that the costs 
would still be considerably higher than in an unconstrained system. However, it would be very difficult 
to operationalize such a procedure.

• Evaluating whether a specific reduction, or set of reductions, resulted from direct domestic 
actions (as opposed to simply an economic downturn), requires knowing the counterfactual. 
However, business as usual can never be known with certainty, so estimating “domestic effort” 
with sufficient precision to adjust a trading constraint could be very problematic.

• The process of attempting to identify and verify emissions reductions from domestic activities 
can be costly, especially for fiscally-constrained countries, like some of the potential Annex I
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sellers. Some are already concerned that Russia will not have a sufficient monitoring and 
inventorying system for trading. Adding another layer of requirements for trading may 
negatively impact their participation.

• Instead of undertaking real reductions and selling both the real reductions and the so-called hot
air as predicted by most economic models, this proposal requires that coimtries choose
between selling hot air and real reductions. Contrary to its stated intent, the EU’s proposal
could raise the costs of undertaking real reductions enough that Russia and other countries
simply sell the fraction of their hot air they are allowed to with the selling formula and then avoid
any further actions.

Problems with Devolution to Private Sector

By constraining both the purchase and sale of permits, the EU proposal would complicate the 
interaction between domestic trading program involving private firms and international emissions 
markets. Just as importantly, the limit would create an allocation problem domestically, i.e., how to 
allocate the “right” to import or export emissions permits. If allocated by some method other than open 
bidding, the process could create a domestic lobby for perpetuating the limit. Firms could view their 
allocation as an “entitlement.”

• There are a number of ways to implement a limit, but the simplest might be for the government
to issue “right-to-import” or “right-to-export” certificates up to the limit through a process of
open bidding. If, for example, international purchases were recorded at the national trading
registry, then the buyer would have to present one right-to-import certificate along with a
foreign permit for it to be offieially accepted. Similarly, anyone wanting to sell a permit
internationally would have to acquire one right-to-export certificate and combine it with one
domestic permit in order to export.

• Arbitrage would equate the price of domestic permits to the international price of permits plus
the certifieate price. The price of the certificates would fluctuate on the market, depending on
whether the limit is binding. Their priee would be zero - i.e., the domestic price and foreign
price would be the same - if the constraint were not binding.

• The additional administrative burden of implementing a dual permit program or some other
quota allocation system would raise the costs of trading beyond those reflected in the illustrative
quantitative assessment presented here.
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IV. No Additional Climate Benefits with Trading Constraints

Regardless of where a greenhouse gas emission reduction occurs, it has the same effect on total
greenhouse gas emissions and the same effect on the climate.

• In proposing trading constraints, the EU has focused on countries such as Russia, that will have 
emissions below their Kyoto targets during the commitment period because of the decline in 
their economic output associated with the transition to market economies. If trading constraints 
are established that restrict the ability of Russia to sell permits, then emissions during the first 
commitment period would be lower than in the absence of such constraints.

• However, Russia would simply bank its allowances and use these allowances in a subsequent 
commitment period when its emissions exceed its target. While a trading constraint might lower 
emissions during the first commitment period, the cumulative emissions over several 
commitment periods from Annex I countries would be the same with and without the trading 
constraint. Given the long residence times of greenhouse gases (on the order of a 100 or more 
years), the cumulative effect is what is most relevant in terms of changes in the global climate.



EMF-16: Modeling Exercises of Kyoto Protocol: Permit Prices

Model No
Trading
(U.S.)

Annex I 
Trading

Percent 
Change from 
No Trading

Global
Trading

Percent
Change from 
No Trading

FUND n/a $ 17/ton n/a $11/ton n/a

G-Cubed $90/ton $64/ton 30% $23/ton 74%

RICE $ 157/ton $73/ton 53% $22/ton 86%

SGM $224/ton $101/ton 55% $27/ton 88%

MIT $230/ton $91/ton 61% n/a n/a

AIM $ 182/ton $77/ton 58% $45/ton 75%

MRT $282/ton $92/ton 67% $32/ton 89%

CETA $200/ton $55/ton 73% $31/ton 84%

MERGES $315/ton $161/ton 49% $ 103/ton 67%

Oxford $489/ton $267/ton 45% $ 147/ton 70%

ABARE $3 84/ton $ 127/ton 67% $28/ton 93%

WORLDSCAN $101/ton $24/ton 77% n/a n/a

Average
(SD)

$241/ton 
(120)

$96/ton
(67)

60% $47/ton
(43)

81%

All permit prices are in 1997$.
Sinks are assumed to be zero.
Non-carbon dioxide greenhouse gases are assumed to have no offsetting impact on the magnitude of 
carbon dioxide emissions reductions necessary to comply with Kyoto targets.
In global trading, non-Annex B countries are assumed to have targets set at 2010 BAU.
Results are based on modeling runs reported in March 1999 and reflect results that will be published in 
forthcoming special issue of the Energy Journal.


