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Introduction 

The thirteenth Conference of the Parties (COP 13) to the United Nations Framework Convention 

on Climate Change (UNFCCC), in Bali in December 2007, called for mitigation commitments or 

actions by all developed countries, while ensuring the comparability of the efforts among them. 

But the Bali Action Plan (BAP) does not define the specific meaning of comparability yet. And the 

comparability of mitigation efforts by developed countries has become one of the most 

important issues of the Ad Hoc Working Group on long-term cooperative action (LCA) around the 

BAP. Currently, there are still different understandings in the scope and definition of 

comparability between developed and developing countries. In addition, as an element under 

LCA and BAP, how the comparability can work with the follow-up commitment by developed 

country Parties under the ongoing Kyoto Protocol to ensure the continuation of the Kyoto 

Protocol and the "two-track" process, there are also differences between developing countries 

and developed countries. 

 

Most of the current literature related to the comparability fall on the comparability of the 

emission reduction targets, take looking for the indicators of comparability as the main focus of 

the study. Current research on the comparable indicators (den Elzen 2008, Pew Center 2009) can 

be broadly grouped into two categories: equal future burden and equal endpoint. Equal future 

burden defines the problem as being a future burden that needs to be distributed fairly between 

countries. The efforts to be compared relate to the needed change in the current state or the 

change in a likely reference development. This kind of indicator includes: equal percentage 

reduction in emissions below base year, equal percentage reduction in emissions below a 

reference or baseline scenario, equal total abatement costs per GHG reduced, equal total 

abatement costs per (current) GDP, equal total abatement costs per capita, and equal 

macroeconomic burden. While the equal endpoint is to assess the efforts needed for reaching 

the same state in the future, which associated with an equal endpoint do not assume equal 

future effort. This kind of indicator includes: equal per capita emissions, achieving equal 

efficiency levels per sector, and triptych approach. However, the existing literature ignores that 

the comparability under the BAP should be a more comprehensive process beyond the 

comparability of emission reduction targets, which aims to ensure that the commitments outside 
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Kyoto Protocol will not damage or weaken the already existing system, and protect the 

continuity and effectiveness of the existing global climate system. The purpose of this report is to 

discuss the comparability under the BAP in terms of its form, intensity, legal nature and 

compliance procedure. 

 

The structure of this report is organized as followed. Firstly, the conception and related elements 

of comparability will be described; and then the comparability indicators, and the legal nature 

and comparable compliance procedure of quantified commitments by developed countries will 

be discussed; at last the conclusions will be drawn based on the former basis.  

Conception of comparability 

The BAP did not make a specific definition of comparability, while the Parties have their own 

different interpretations on the comparability. First of all, the Parties have different 

understanding on the scope of the comparability. To developed countries, the comparability 

refers only to the comparability of quantitative emission reduction targets undertaken by them; 

while the developing countries think the comparability of the BAP should include not only the 

comparability of quantified emission reduction targets, but also the comparability of its legal 

form, compliance, and the programme of “measurable, reportable and verifiable”. Secondly, 

there is difference in understand “who should be comparable with whom” between developed 

and developing countries. The developed countries think that the comparability is to all 

developed countries, while developing countries think that the comparability under BAP aims at 

non-Parties of the Kyoto Protocol, the United States, while the Annex B of Kyoto Protocol and its 

compliance procedures provides reference for the "comparability". Finally, the developed 

countries limit the comparable efforts to the comparability of emission limitation or reduction 

targets as effort required, while developing countries take the “effort” as a continuous include 

both efforts required and efforts achieved rather than a simple “endpoint”, which need to 

further strengthen its compliance and review process. 

 

Comparability is also established in Article 2.1b of "Kyoto Protocol" which regulates the 

developed country Parties “shall take steps to share their experience and exchange information 

on such policies and measures, including developing ways of improving their comparability, 

transparency and effectiveness." Comparability under the Kyoto Protocol is the comparability of 

related economic and administrative measures by developed countries to achieve the objectives 

of UNFCCC, which aims at improving its comparability through dynamic adjustments, rather than 

define its comparability from the beginning. Therefore, the comparability of emission mitigation 

efforts among developed countries is a new element established under the BAP, which is 

fundamentally different to the comparability under the Kyoto Protocol. 

 

The comparability of emission mitigation efforts by developed countries should include forms of 

the mitigation commitment, legal nature and compliance procedures, rather than a simply 

burden sharing regime for the mitigation efforts. First of all, emission reduction commitments by 

developed countries should be an absolute emission mitigation target, which is consistent with 

the commitment form under Kyoto Protocol. The developed country Parties under the Kyoto 



Protocol should continue their quantified and absolute emission reduction targets through 

amendments to Annex B under the Kyoto Protocol, while the United States should bear the same 

absolute quantified emission reduction target under the UNFCCC, to ensure that the 

commitment of developed country Parties are in comparable form under the UNFCCC; Secondly, 

the quantitative emission reduction targets taken by developed country Parties should be 

internationally legally binding emission reduction obligations. The developed country Parties of 

the Kyoto Protocol should ensure its commitment to be international legally binding through 

continue to fulfill the Kyoto Protocol after 2012, while the United States should set its emission 

reduction target and have the same international legally binding target through the same 

multilateral process under the UNFCCC; thirdly, to ensure that developed countries can 

effectively fulfill their emission reduction commitments, the corresponding compliance and the 

review process could ensure the comparability of their efforts on commitments compliance, 

which also reflects the Kyoto Protocol "Dynamic comparable" concept. Similarly, the developed 

country Parties of the Kyoto Protocol should continue the commitments compliance of the Kyoto 

Protocol, while the United States should obey a similar commitments compliance process 

established under the UNFCCC to ensure the comparability with other developed countries. 

 

Therefore, the purpose of comparability is not simply to supply a comparable "benchmark" for 

emission reduction commitments of all developed country Parties, but to ensure the current 

existing commitments system will not be damaged or weakened by the commitment outside the 

Kyoto Protocol in form, intensity, legal nature and compliance procedures. At present all Parties 

have no objection to that the form should be quantified emission reduction targets by all 

developed countries. But the main differences among Parties focus on whether the future 

emission reduction targets of the United States should be a result from multilateral decision 

process, and whether it should be legally binding at the international level and implement 

appropriate compliance procedures. The United States thought its emission reduction targets 

should be determined through its domestic procedures and automatically reflect its international 

commitments, without any multilateral process. At the same time, the United States thought its 

domestic legal binding and compliance system are even more robust than the current 

international system, therefore its emission reduction targets should be mainly the domestic 

bond. In fact, the standpoint of the United States created “backdoors" for the Kyoto Protocol. 

Although most of the developed country Parties didn’t show their agreement with the point of 

view of the United States, but the long-term stagnation of the negotiations under Kyoto Protocol 

related to the second commitment period showed that the comparability is essentially the 

comparability of Kyoto Protocol "both inside and outside". 

Comparability Indicators for Intensity of Quantified Emission Reduction Commitment 

Some developed country Parties have proposed their emission reduction targets. These targets 

are expressed as reduction below base year level but different at choice of base year, whether 

include LULUCF and international offsets. For example, some developed countries have chose 

year 2000 or year 2006 as base year instead of Kyoto base year 1990 which lead to some 

confusion in comparison among countries. 

 



 

Table 1 Information related to possible target by Annex I countries 

Country Reduction in 2020 

below base year level 

Base year Inclusion of 

LULUCF 

Inclusion of 

Mechanism 

Australia -5%~-15% 

or-25% 

2000 Yes Yes 

Belarus -5%~-10% 1990 TBD Yes 

Canada -20% 2006 TBD TBD 

EU27 -20%~-30% 1990 -20% No 

-30% Yes 

Yes 

Iceland -15% 1990 Yes Yes 

Japan -25% 1990 TBD TBD 

Liechtenstein -20%~-30% 1990 No Yes 

Monaco -20% 1990 No Yes 

New Zealand -10%~-20% 1990 Yes Yes 

Norway -30% 1990 Yes Yes 

Russian 

Federation 

-10%~-15% 1990 TBD TBD 

Switzerland -20%~-30% 1990 Yes Yes 

Ukraine -20% 1990 TBD Yes 

 

The selection of base year has an important impact on the result of comparison of quantified 

emission reduction targets among Parties. These Parties whose emission are increasing tend to 

select recent year (e.g. 2006) as base year while other Parties whose emission have decreased 

since 1990 tends to maintain 1990 as base year. Thus purely looking at reduction below a certain 

base year level is not a measure of comparable mitigation targets. Equal percentage reduction 

below “Business as Usual” scenario could be more appropriate as a reference for comparability 

while there is still disagreement on BAU scenario. 

 

Thus equal percentage reduction below a base level is not a feasible measure. Comparability 

indicators should be simple and feasible for comparing and evaluating different targets from 

different Parties to ensure comparability for their mitigation efforts. In the negotiation for BAP, 

Parties suggested various indicators to reflect comparability of mitigation targets. In Non-paper 

25, Parties have suggested 21 indicators which can be used to show comparability. Most of these 

indicators can be categorized as follows: 

 1, “Emission” related indicators: Historical emissions, per capita emissions, emission 

intensity, sectoral emission intensity, historical responsibility and LULUCF 

 2, “Cost” related indicators: marginal abatement cost, average abatement cost and total 

abatement cost. 

 3, “Development and capability” related indicators: priority area of development, Human 

Development Index, stage of market economy, capability of technology and finance, ability to pay 

and development needs of developing countries. 

 4, Other indicators: geographic characteristics and resource endowment, usage of flexible 



mechanism, availability of low carbon energy resource 

 

“Emission” related indicators and “Cost” related indicators are core indicators for comparability. 

Other indicators may include capability, resource endowment can be used as reference to be 

considered when deciding individual quantified emission reduction target through multilateral 

negotiation. The principle to define comparability indicators is to provide a foundation, which is 

as simple as possible and acceptable for both Parties as a starting point for further negotiation. 

 

Theoretically, “cost” related indicators or abatement cost curve can better reflect emission 

reduction potential and required efforts of different developed country Parties. Abatement cost 

curve not only depends on assumptions for future emission scenario, but also depends on 

assumptions on mitigation technology and other social economic parameters which may lead to a 

concern of robustness of results. In the same time, the cost related indicators can only be used as 

a reference for burden sharing ex ante, instead of a guideline for ex post monitoring and 

evaluation. Thus, we use “emission” related indicators as indicators for comparability. In this 

report, three schemes are considered which includes future emission space needed (BAU 

emission projection), technology feasibility (reduction of emission intensity per unit GDP) and 

past mitigation efforts (per capita emission convergence). These three schemes are listed in the 

following table: 

Table 2 Three schemes for comparability assesment 

 Characteristics Data needed 

Scheme 1: Equal 

percentage reduction 

below BAU 

Considers needs for future emission, 

ignores past mitigation effort, countries 

with higher BAU mitigate less, BAU is 

uncertain and difficult to agree. 

BAU emission path 

Scheme 2: Equal 

percentage reduction 

in emission intensity 

Considers technology feasibility, 

considers past efforts, much stringent for 

countries with less emission intensity, 

economic growth is uncertain and 

difficult to determine ex ante 

Future emission growth 

path 

Scheme 3: Per Capita 

emission convergence 

in target year 

Considers past mitigation effort, less 

stringent for countries that have higher 

per capita emission. Population growth 

pathway is more certain. 

Future population 

growth path 

Table 3 Data set for comparability indicators 

 Population（Million） GDP（Billion $） Emission（Billion tCO2e） 

 1990 2000 2020 1990 2000 2020 1990 2000 2020 

Canada 28 31 36 744.8 982.7 1548 0. 62 0.73 0.77 

USA 256 284 338 7987.2 10962.4 17981.6 6.59  7.74 8.86 

EU27 507 519 530 9835.8 12144.6 19345 6.02 5.91 5.87 

Ukraine 67 63 53 160.8 75.6 318 1.08 0.56 0.57 

Russia 165 163 150 874.5 586.8 1995 3.84 2.52 2.94 

Japan 124 127 127 3806.8 4368.8 6756.4 1.36 1.53 1.66 

Australia and 23 26 31 522.1 725.4 1261.7 0.53 0.64 0.82 



New Zealand 

Data needed for above three schemes include: emission pathway of BAU, future economic 

growth pathway and future population growth pathway. Key data and parameters are listed in the 

following table 3 where data is from den Elzen (2008). 

 

In this report, three mitigation scenarios are emphasized which include developed countries as a 

group need to reduce their emissions in 2020 by 25%, 40% or 45% from 1990 level. The reduction 

range of -25% and -40% refers to range in Chapter 13 of IPCC AR4 (Box 13.7) (Gupta et al, 2007). 

AOSIS has proposed that developed countries as a group need to reduce their emissions by at 

least -45% in 2020 from 1990 level to ensure GHG concentration in the atmosphere to stabilize at 

350ppmv or less. This suggestion is also included in this report as a scenario. 

 

Scheme 1: Equal percentage reduction below BAU 

This approach requires all developed country Parties to achieve an equal percentage reduction 

from their BAU emissions by 2020, compared to 1990 level to achieve the goal that Annex I 

countries as a group reduce their emissions by 25%, 40% and 45% in 2020 from 1990 level. To 

achieve this goal, developed country Parties need to deviate from their BAU emissions by 30%, 

44% and 49% accordingly. The following table shows the result as a percentage reduction needed 

from their 1990 level. For example, a 30% deviation from BAU for US is equal to a 6% reduction 

from its 1990 level. But for EU, a 30% deviation from BAU is equivalent to 32% reduction from 

1990 level. The main reason for that big difference is projected emission at BAU scenario for US 

increasing due to its less mitigation efforts in past but for EU BAU is decreasing. The situation of 

Russia and Ukraine is similar to EU and Japan, Canada, Australia and New Zealand is similar to US. 

It is interesting to note that the first group of countries select 1990 as base year when expressing 

their commitment while the last group of countries select more recent base year. 

Table 4 Result for Scheme of Equal Percentage Reduction from BAU 

Country Emission in 

1990(MtCO2e)  

BAU in 

2020(MtCO2e) 

-25% -40% -45% 

Assigned 

Emission 

Change 

from 1990 

Assigned 

Emission 

Change 

from 1990 

Assigned 

Emission 

Change 

from 1990 

USA 6590 8860 6196.64  -5.97% 4957.31  -24.78% 4544.20  -31.04% 

EU  6020 5870 4105.45  -31.80% 3284.36  -45.44% 3010.66  -49.99% 

Russia  3840 2940 2056.22  -46.45% 1644.98  -57.16% 1507.90  -60.73% 

Japan 1360 1660 1161.00  -14.63% 928.80  -31.71% 851.40  -37.40% 

Ukraine  1080 570 398.66  -63.09% 318.92  -70.47% 292.35  -72.93% 

Canada  620 770 538.53  -13.14% 430.83  -30.51% 394.93  -36.30% 

Australia and 

New Zealand 

530 820 573.50  8.21% 458.80  -13.43% 420.57  -20.65% 

Total  20040 21490 15030 -25.00% 12024.00  -40% 11022.00  -45% 

 

Scheme 2: Per capita emission convergence in target year (2050) 

This approach requires per capita emission of each developed country Parties converge to an 

equal level. The assumption behind this approach is that stage of development and technology 

availability will be the same for all countries thus per capita emission will converge at target year. 

This approach is less stringent for those countries have taken serious mitigation efforts but more 



stringent for those countries whose per capita emission is well above average. To achieve the goal 

of reducing emission by 25%, 40% or 45%, developed country Parties are required to converge 

their per capita emission at 6 tCO2e, 1.5 tCO2 and zero emission at 2050. 

 

Table 5 Result for Scheme of Per Capita Emission Convergence 

Country Emission in 

1990(MtCO2e)  

BAU in 

2020(MtCO2e) 

-25% -40% -45% 

Assigned 

Emission 

Change 

from 1990 

Assigned 

Emission 

Change 

from 1990 

Assigned 

Emission 

Change 

from 1990 

USA 6109 8860 53.98  -18.08% 46.04  -30.14% 43.50  -33.98% 

EU  5564 5870 47.90  -20.44% 35.44  -41.13% 31.47  -47.73% 

Russia  3326.4 2940 22.10  -42.44% 18.58  -51.62% 17.45  -54.55% 

Japan 1272.1 1660 10.90  -19.84% 7.92  -41.79% 6.96  -48.79% 

Ukraine  922.0 570 5.91  -45.23% 4.67  -56.77% 4.27  -60.45% 

Canada  592.3 770 5.10  -17.71% 4.26  -31.36% 3.99  -35.71% 

Australia and 

New Zealand 
469 820 4.53  -14.48% 3.80  -28.22% 3.57  -32.61% 

Total  20040 21490 15030 -25.00% 12024.00  -40% 11022.00  -45% 

 

Scheme 3: Equal percentage reduction in emission intensity per unit GDP 

 

This approach requires each developed country Parties to reduce their emission intensity per unit 

GDP by an equal percentage compared with base year level. This approach considered past 

mitigation effort and technical feasibility. For example, if the base year is 1990 and If a Party has 

taken serious mitigation actions to reduce its carbon intensity thus the mitigation requirement is 

less stringent for it. This approach also considers the unbalanced development stage of Annex I 

countries due to their wide range of per capita GDP. To achieve the goal of reducing emission by 

25%, 40% or 45% in 2020 from 1990 level, developed country Parties as a whole need to reduce 

their emission intensity per unit GDP by 64%, 71% and 73% compared with 1990 level. 

 

Table 6 Result for Scheme of Equal Percentage Reduction of Emission Intensity 

Country Emission in 

1990(MtCO2e)  

BAU in 

2020(MtCO2e) 

-25% -40% -45% 

Assigned 

Emission 

Change 

from 1990 

Assigned 

Emission 

Change 

from 1990 

Assigned 

Emission 

Change 

from 1990 

USA 6590 8860 52.40  -20.49% 41.92  -36.39% 38.43  -41.69% 

EU  6020 5870 41.82  -30.54% 33.45  -44.43% 30.67  -49.06% 

Russia  3840 2940 30.94  -19.43% 24.75  -35.54% 22.69  -40.91% 

Japan 1360 1660 8.53  -37.32% 6.82  -49.85% 6.25  -54.03% 

Ukraine  1080 570 7.54  -30.15% 6.03  -44.12% 5.53  -48.78% 

Canada  620 770 4.55  -26.59% 3.64  -41.27% 3.34  -46.17% 

Australia and 

New Zealand 

530 820 4.52  -14.65% 3.62  -31.72% 3.32  -37.41% 

Total  20040 21490 150.3 -25.00% 120.24  -40% 110.22  -45% 

 



Comparison among different schemes 

The following figure illustrates result from three schemes under 25% scenarios. The result shows 

different approach has serious impact on result of comparability. For example, under approach of 

equal reduction percentage from BAU, US can be “comparable” if reducing its emission by 6% 

from 1990 level in year 2020, but under approach of equal percentage reduction of emission 

intensity and per capita emission convergence, US needs more mitigation effort to become 

“comparable” with a commitment to reduce its emission by about 20%. Generally, baseline 

deviation approach is more appropriate for developed country Parties with an increasing BAU 

path, emission intensity approach is more appropriate for Parties with higher intensity and per 

capita convergence approach is more appropriate for Parties with lower per capita emission. 

 

 

Figure 1 Comparison of results from three schemes 

 

Some developed country Parties have suggested their quantified emission reduction target. These 

targets have been translated into uniform expression in terms of emission reduction below 1990 

level in following table. Mitigation efforts required under three schemes for 25% reduction 

scenario are also listed in the following table. To achieve the goal of reducing emission by at least 

25% for developed countries as a whole, US needs to reduce its emission by 6% to 20% from its 

1990 level. The proposed domestic target in its house bill is still far below such requirement. 

Other developed countries also share same concern which leads to a serious concern of whether 

the long term mitigation target could be supported through enough mid term efforts. Developed 

country Parties need to further increase their current target to reflect the urgency of climate 

change and ensure achievement of long term mitigation target. 

 

 

 

 

 

 

 



Table 7 Comparison between comparability result and current submitted objective by Annex I 

Parties 

Country  2020 Target Base 

Year 

Reduction 

from 1990 

Deviation 

from BAU 

Equal intensity 

reduction 

Per capita 

convergence 

US -17%  2005  -3.1% -5.97% -20.49% -18.08% 

EU 27  -20%-30%  1990  -20.0% -30% -31.80% -30.54% -20.44% 

Russia  -10%-15%  1990  -10.0% -15% -46.45% -19.43% -42.44% 

Japan  -15%  2005  -9.3% -14.63% -37.32% -19.84% 

Ukraine  -20%  1990  -20.0% -63.09% -30.15% -45.23% 

Canada  -20%  2006  -2.7% -13.14% -26.59% -17.71% 

Australia and 

New Zealand 

-25% for AUS 

-10% -20%  

2000 

1990  

+2.4% 8.21% -14.65% -14.48% 

Comparability of legal nature and compliance 

Another import issue for comparability is the comparability of legal nature and compliance 

procedure. Quantified emission reduction commitments of Kyoto Parties are listed in Annex B of 

Kyoto Protocol and are supposed to be renewed according to its article 3.9. Under current two 

tracks negotiation mode, Kyoto Parties will continue their commitment under the Protocol in 

second commitment period and renew their quantified emission reduction target in Annex B. For 

non Kyoto parties such as US, the major concern is how to reflect its possible commitment under 

existing regime and reflect comparability. There are two options to ensure the comparability of 

the legal nature, one is to establish a new instrument (e.g. national schedule proposed by 

Australia) to list and reflect commitment of all developed country Parties; second option is to 

establish a new instrument for US only and other developed country Parties continue use Annex 

B of Kyoto Protocol as a legal instrument for reflecting their commitment. The legal consequence 

of first option will be substitution of Kyoto Protocol and its Annex B which is unacceptable for 

most developing country Parties and contrary to the two track negotiation framework. Thus the 

second option could be considered as an option to reflect commitment of US in a separate legal 

instrument and take similar compliance procedure which is comparable to compliance procedure 

under Kyoto Protocol. 

 

The core element of compliance procedure of Kyoto Protocol is “Non Compliance Procedure” 

(NCP). Under such procedure, review expert teams and Parties could start such procedure, 

compliance committee could review relevant information and make corresponding decisions to 

ensure non-compliance developed country Parties return to state of full compliance. If future 

commitment of US is reflect under the Convention thus the non compliance procedure under the 

Kyoto Protocol is not applicable to US which will lead to a commitment without compliance 

procedure. Such result will substantially weaken the effectiveness and sustained implementation 

of Kyoto Protocol as other developed country Parties may “escape” from Kyoto Protocol to a 

relative lower commitment with no or less legal consequence. To ensure the comparability of 

commitment among different developed country Parties, a comparable compliance procedure is 

an important guarantee. The non-compliance procedure of Kyoto Protocol could be copied or 

kept with its main substance to a COP decision together with commitment of US as a separate 



compliance procedure for US only. The COP could give mandate to compliance committee take 

responsibility for non-compliance procedure of US under the Convention review relevant 

information and make decisions. 

Conclusion 

Bali Action Plan established comparability among mitigation efforts among developed country 

Parties which include comparable intensity, legal nature and compliance procedure. For intensity 

of quantified emission reduction target, different comparability indicators have wide range 

impact on result. Parties may prefer those indicators which they take advantage and opposite 

those they take disadvantage. Common data basis can provide transparent and accountable 

foundation for comparison of comparability but the nature of zero sum game of burden sharing 

make political bargaining the only way to solve this problem. 

 

Three approaches have been proposed as the starting point of political negotiation: equal 

deviation from BAU, equal reduction of emission intensity per unit of GDP and convergence of 

per capita emission. There is no subjective or perfect indicators which can satisfy all parties as 

most of their interest are contradictory. But one truth is clear: US need to reduce its emission at 

least 6% to 20% at 2020 from 1990 level to ensure developed countries as a whole could reduce 

their emission by at least 25% in 2020 from 1990 level. The domestic target in US house bill is far 

away from such requirement in terms of only 3% reduction from its 1990 level. Other developed 

countries are also required to further increase their target to ensure the aggregate number have 

a chance to be achieved. 

 

Besides intensity of quantified emission reduction, the core element of comparability also 

includes similar or comparable legal nature and compliance procedure of these commitments by 

developed countries. The comparable legal nature and compliance procedure make sure the 

existing regime under Kyoto Protocol will not be weaken or damaged. To achieve this goal, a 

separate legal instrument together with a similar compliance procedure which use non 

compliance procedure under Kyoto Protocol as a reference could be established under the 

Convention to reflect future commitment of US and ensure the comparable legal nature and 

compliance procedure among Kyoto Parties and non Kyoto Parties. 
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