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Introduction 

Copenhagen was viewed as a “fiasco” in Europe, as “lacking 
ambition” in US newspapers and as “significant and positive” in 
China. These various perceptions reflect the vastly different 
expectations of delegations but also the weight that NGOs and the 
climate movement have gained in the media and public opinion. 
NGOs continue to play a valuable role in raising the awareness of 
global warming, but most pre-Copenhagen analysis and reports 
focussed too much on NGO calls for strong political commitments 
without exploring the economic reality of whether these targets would 
be achievable. 

Understanding what happened in Copenhagen requires the 
review of three dates: 1990, 2005 and 2020. 1990 is the reference 
year set by the Kyoto protocol for future emissions reduction. 2005 is 
used as a reference year by several countries, including the US and 
China, as part of the international climate negotiations that would lead 
to a new climate agreement after 2012, the Kyoto protocol running 
from 2008 to 2012. 2005 is also halfway through 1990-2020. 
According to the IPCC, global emissions should peak by 2020 in 
order to limit the rise of Earth temperature below 2°C. New emissions 
reductions commitments target 2020. 

At the world level, CO2 emissions represented 73% of total 
Greenhouse Gas (GHG) emissions in 2005. CO2 emissions 
trajectories between 1990 and 2005 give some indication of what to 
expect by 2020. This paper focuses on CO2 emissions from fuel use 
which constitute the core of total CO2 emissions: 96% of global CO2 
emissions indeed arise from energy use1. 

The measures of how an economy uses energy that this paper 
will discuss are the amount of energy needed to produce one unit of 
GDP, the carbon intensity of energy use - the amount of CO2 
emissions produced by one unit of energy used - and the carbon 
intensity of the economy, the amount of CO2 emissions produced by 
one unit of GDP – in fewer words: Units of Energy/Unit of GDP Value; 
Units of CO2/Unit of Energy; Units of CO2/Unit of GDP Value. 

Carbon intensity is an indicator of the carbon content of 
energy use. An economy can remain energy intensive, but its choice 

                                                 
1 http://cait.wri.org/cait.php?page=gases&url=form&pOpts=shut&year=2005& 
sector=natl&update=Update&c1=500&c2=185&c3=501&c4=527&c5=&c6=&c7=&c8= 
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of fuels can still lead to a reduction in carbon dioxide per unit of 
energy produced and ultimately to lower carbon emissions for the 
economy as a whole. Changes in energy intensity can reflect energy 
efficiency improvements, changes in structure of the economy (for 
example comparative weight of the industrial sector to the service 
sector); and technology progress in energy use. 

This paper intends to examine the emissions trajectories of 
the three largest emitters China, the US and the European Union 
through the optics of these indicators and to assess the feasibility of 
their targets for 2020. The last section proposes a preliminary 
analysis of the prospects for negotiations subsequent to the 
Copenhagen Accord. 
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The European Pledge 
20% GHG emissions reduction by 2020; 30% if other 
major economies commit to significant efforts 

The European Union has been at the forefront of the international 
climate negotiations and has already adopted a unilateral 
commitment: a 20% reduction in GHG emissions by 2020 compared 
to 1990 levels. The EU is even ready to commit to a 30% reduction 
target if major economies pledge “significant” reduction/mitigation 
efforts. What are the conditions upholding these “significant” efforts? 
We might well never know since the outcome of the Copenhagen 
conference didn’t provide a framework that would allow the EU to sign 
up for this new objective. 

A short review of European climate policy 

Three basic sets of tools are key to designing and implementing 
climate policy: regulatory tools, market mechanisms and taxation. 

On the regulatory side, the European Union implemented 
numerous regulations and directives that apply to most sectors. To 
name but a few, EU recently capped CO2 emissions from new 
passenger cars at 130 g/km from 2015 onwards. Also, the eco-design 
directive, which targets appliances, improves the energy efficiency of 
most new products outside the transport sector. National energy 
efficiency strategies have also been implemented in compliance with 
the European community’s energy services directive. The 20% 
objective2 related to renewable energies is to be enforced within all 
Members States. The absence of mandatory objectives for energy 
efficiency has been highly criticized as many think it is in the Member 
States’ interest to master and reduce energy demand first before 
implementing the renewable energy commitment. It follows that clear 
European-wide policies on energy efficiency should be a prerequisite 
to taking on the renewable energy target. 

                                                 
2 The European Union Council decided in 2007 a reduction of at least 20% GHG 
emission compared to 1990 level and a 20% share of renewable energy sources in 
final energy consumption by 2020. Eu objective of saving 20% of energy 
consumption through energy efficiency is seen as a tool to achieve the first two 
objectives. 
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On the trading side, the EU ETS implemented in 2005 has 
been at the core of EU climate policy. The EU ETS covers today a 
little less than half of European CO2 emissions – mainly those from 
heavy industry and the power sector. Its shortcomings are well known 
but to make it short, the cap and trade market remains an essential 
tool among others to reduce emissions coming from the industry and 
from the energy sector. It will also establish the carbon markets 
essential to broader carbon trading with emerging countries. Even 
though some studies indicate that the EU ETS showed results3 as 
early as during its first phase implementation, it still has to 
demonstrate its efficiency in delivering significant emissions 
reductions. The carbon market is a very complex mechanism and 
experience shows that it will take more time than originally thought for 
carbon markets to begin inducing significant changes in the energy 
mix. 

The situation is more ambiguous on carbon taxation. Ideally, 
diffused emissions such as those from buildings or transport sector 
would be best addressed through a global carbon (or energy) tax. 
However past community-level attempts and even national attempts, 
as demonstrated by a recent attempt to implement a carbon tax in 
France, show how difficult if not impossible they are. 

First results 

According to the latest EEA report, European Union (EU 27) has 
reduced all domestic GHG emissions by a little less than 11% 
between 1990 and 2008. The EU-27 would be then a little more than 
halfway through the achievement of its objective4. But of total GHG 
emissions from Europe nearly 83% are CO2 emissions. And within 
that CO2 total, some 94% are CO2 emissions originating from fuel use 
which themselves only fell by 3% from 1990 to 2007. Therefore only 
3% of decrease in emissions came from a sector (CO2 emissions 
from fuel use) representing 78% of total GHG emissions. Thus the 
11% GHG emissions reduction result hides vast differences 
depending on the various GHGs considered, but also on whether we 
look at results that occurred during the first decade or later, at 
achievements in the EU-15 or in the EU-12, which covers the 
member states that joined in 2004 and 20075. 

Observation of the 1990-2005 period might explain why CO2 
emissions from fuel use decreased by only 3% in 2007 compared to 

                                                 
3 Le prix du carbone: Les enseignements du marché européen du CO2, Franck 
Convery, Denny Ellerman, Christian de Perthuis 
4 Greenhouse gas emission trends and projections in Europe 2009 ; EEA Report, 
n°9/2009 
5 See «Implementing the EU Climate-Energy Package with the economic crisis”, 
Cécile Kérébel, Note de l’Ifri, December 2009 
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1990 level. A closer look at carbon intensity (see Annex, Table 1) 
shows that improvement essentially took place between 1990 and 
2000 (-8.4%) whereas between 2000 and 2005 (and even up to 
2007), carbon intensity improved by only 1.8%. Energy intensity 
shows the same pattern. In 2000, energy intensity was 17% inferior to 
1990 level. It then decreased only by 3.5% between 2000 and 2005 
and after two good years 2006 and 2007 ultimately decreased by 
10% between 2000 and 2007. 

The impressive improvement displayed during the nineties can 
be easily explained by the hot air brought by the collapse of the 
Soviet Union, which induced emissions reductions in Central and 
Eastern European countries. The major part of European emission 
reduction that occurred so far came from the countries that joined the 
European Union in 2004 and 2007. Similarly, Germany showed 
significant emission reduction levels after the 1990 reunification. 

Maintaining these trends over the next 10 years might prove 
tricky and appear improbably ambitious. Especially since emissions in 
new EU-12 are on the rise since 2004. 

What is at stake in the near future? 

The economic context exacerbated all the challenges countries have 
to face. The world-wide economic slowdown may have reduced 
global CO2 emissions from man’s economic activity - but only 
temporarily. Fear that the global recession will slow investment in low 
emitting technologies and delay the fight against climate change 
seemed to be well founded as industry sought first to be profitable, 
avoid bankruptcy and protect employment as much as possible. Once 
stronger world economic growth returns, the same challenges will 
come back, but with the time lost during the recession, the need to 
transform our energy systems will be more pressing than ever. 

Major challenges awaiting the new European Commission 
include the optimization of the electric park including interconnections 
development, electricity distribution and renewable energy sources 
and their integration. The European Union is witnessing an 
insufficiency of investment not only in the network but also in 
electricity production. The private sector is still lacking clear and long 
term signals – whether in policy, regulations or in the market – that 
will trigger investment in low carbon emitting sources. There are 
major questions at the national level for example: will Germany keep 
going with its nuclear phase-out? Can Italy effectively site and build 
new nuclear capacity? Are renewable promotional efforts effective? 
Are well-functioning energy markets capable of insuring a satisfactory 
level of investment? 

The challenge for the transport sector will be - despite 
temporarily moderate energy prices - to create a favorable 
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environment for the development of second and third generation bio-
fuels and for the development of electric cars and all the implications 
it involves (electricity mix, network, batteries). 

Regarding buildings emissions, there is no technology barrier 
and energy efficiency potential is huge in this sector. However 
progress has been slow so far. This is a case of market failure that 
can be fixed. Energy efficiency policy is mainly implemented at the 
state level. But there is a need to increase significantly the rate of 
energy efficiency improvement in the building sector and more 
specifically for existing buildings for which it is particularly 
challenging. Could the European Union give a push to such policies 
and encourage diffusion of best available practices among 
consumers? 

These are only some of the challenges that the European 
Union will face in the coming years. Inside the European Commission 
this is clearly a mandate for the energy commissioner as well as for 
the new climate commissioner even though under the new Lisbon 
treaty members states remain sovereign with regard to their energy 
mixes. But not only: climate policy is closely linked to the actions of 
other directorates: environment, transport, competition, external rela-
tions, agriculture in particular. Cooperation and coordination between 
these actors will be essential for a coherent European climate policy 
and could be decisive for the achievement of the 20% target. 

An assessment of the 2020 European 
objective: 20% of GHG emissions reduction 

The following paragraphs assess under different hypothesis what 
could be EU CO2 emissions in 2020 and how they compare to the 
20% objective. We only consider domestic emissions and essentially 
deal with CO2 emissions from fuel use. 

In its reference scenario, the International Energy Agency’s 
World Energy Outlook (WEO) 2009 projects that in 2020 EU values 
for energy intensity and carbon intensity of energy use will be 0.147 
Mtoe/US$2000 of GDP and 2.06 MtCO2/Mtoe respectively (see 
annex, table 1). It supposes a slight acceleration of improvement in 
energy intensity and a slower improvement in carbon intensity than 
trends observed between 1990 and 2005. The ratio of CO2 emissions 
from fuel use in the economy decreases by 30% in comparison to 
2005 level, which is faster than the trends observed over the 1990-
2005 period (-28% over 1990-2005). 

Another scenario consists of prolonging the trends observed 
between 1990 and 2005. Assuming that energy and carbon 
intensities keep improving at the same rate between 2005 and 2020, 
CO2 emissions from fuel use will then amount to 3659 MtCO2 slightly 
higher than the WEO scenario. 
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These scenarios are in line with the objective for 2020 of the 
European Union i.e 4451 MtCO2 eq for total GHG emissions. This 
would mean that under the assumptions detailed above, it would 
appear that the European Union should be able to achieve its 2020 
objective without turning to Kyoto mechanisms or other offsets. 

Are these assumptions realistic? 

Taking into account that energy and carbon intensity improvements 
slowed down since 2000, let’s assume now that energy intensity and 
carbon intensity respectively improve at annual rates corresponding 
to the trends observed between 2000 and 2007 (ie an annual 
decrease of 1.5% for energy intensity and of 0.035% for carbon 
intensity between 2007 and 2020). Under these hypothesis, CO2 

emissions from fuel use will amount to 3769 MtCO2. This is not too far 
from the European target of 4451 MtCO2 eq for total GHG emissions 
although probably a little above. 

However, this result supposes that the good energy intensity 
improvements observed in 2006 and 2007 reflect real changes in the 
trend. If this was not the case, the revised energy intensity decrease 
annually of 0.7%, will then provide a new number for CO2 emissions 
from fuel use of 4353 MtCO2 eq, i.e an increase of 10% compared to 
2005. This clearly does not match the European target. 

Had the economic crisis not happened, it would have been 
impossible to consider achieving the 2020 objective domestically. 
Even now, the EU will likely have to turn to offsets and Kyoto 
mechanisms, despite the emission reductions induced by the 
economic crisis. The latest EEA report also states that without 
additional policies and measures, the European emissions trajectory 
will turn upwards. 

Achieving its objective will require of the European Union to 
considerably scale up its effort to manage both improvement in 
energy intensity and the carbon intensity of the energy mix. 
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The US Objective 
17% emissions reduction by 2020  
compared to 2005 level 

The US proposal reflects what is currently under discussion in the US 
Congress. There was no way that President Obama could commit 
beyond internal politics and take the risk that the US congress would 
refuse later to sign any future international agreement - it has 
happened before. The US does not like to be dictated the terms of its 
internal policy by international instances and would reject any treaty 
that goes beyond internal commitments. Nonetheless, although 
President Obama’s hands were tied by domestic policy debates, that 
didn’t prevent him from putting some pressure on the Congress in 
going himself to Copenhagen and proposing a 17% emissions 
reduction target. 

The climate and energy bills currently discussed in the US will 
be key to the developments of climate negotiations at the 
international level. The new US energy & climate policy would 
endorse a cap & trade system that would provide 17% emissions 
reduction by 2020 compared with 2005 levels. To compare this with 
the Kyoto reference base year, the US proposal translates into 3.4% 
emissions reductions below the 1990 level (US GHG emissions in 
2005 were 16.4% above 1990 level). This has already been a difficult 
fight for President Obama, for whom the issue is influenced by other 
top priorities of his administration: the healthcare system, growing 
unemployment and troop deployment to Afghanistan. President 
Obama has difficulty gathering a domestic consensus on climate 
even among the democrat majority. But beyond anyone's 
expectations, on June 26th 2009, the US House of Representatives 
passed the American Clean Energy and Security Act of 2009 (also 
called Waxman Markey bill) by a narrow majority. It is up to the 
Senate now, where democrats have lost their 60 vote majority, to 
decide the future of this bill (called the Kerry Boxer bill). In the initial 
aftermath of Copenhagen, Obama’s hand was probably strengthened 
by his role at Copenhagen. Indeed, he came back home having 
secured emergent countries involvement in the global fight against 
climate change after a surprising twist when allegedly, President 
Obama crashed a BASIC6 meeting and participated first hand in the 
final agreement design. 

                                                 
6 Acronym standing for Brazil, South Africa, India and Brazil. 
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However, the recent election of Scott Brown, Republican 
senator for the state of Massachusetts marked an important shift of 
power in the Congress. The Republicans have now the possibility to 
block any proposal where democrats had enjoyed a 60 seat majority 
in the Senate that eliminated any “filibuster” threat. The administration 
might now have no other choice than to amend the proposed climate 
and energy bill by compromises that could water down the initial 
project but that would garantee that the legislation get through. One 
of the major questions will be the future of the cap & trade market and 
whether it will still be part of the bill. 

On the domestic front, the EPA (Environment Protection 
Agency) is now able to regulate CO2 emissions. This move has been 
seen as President Obama’s “plan B” and a way to threaten the 
Congress, sending the message that whatever happens to the 
Climate and Energy bill, CO2 emissions will have to be reduced 
through EPA regulation that would end up being more costly for 
American businesses. Plan B will not be easy either, as multiple court 
challenges await. But taking the federal cap & trade CO2 market out 
of the bill could be a severe blow to global carbon pricing even though 
regional initiatives such as the Regional Greenhouse Gas Initiatives 
(RGGI), the Western Climate Initiative or the Californian market, will 
continue. 

Assessing the US objective 

Examination of the 1990-2005 period (see Annex, Table 2) shows 
that US energy intensity improved significantly, with an acceleration 
over the past 7 years, a positive sign for future trends. According to 
the IEA scoreboard 20097, structural changes were responsible for a 
little less than two thirds of energy intensity improvement whereas 
improvement in energy efficiency contributed the rest. On the other 
hand, carbon intensity of energy use has remained almost constant 
since 2000 and particularly high due to the large part of coal in elec-
tricity production. Although the closing and replacement of old coal-
fired power plant by new plants contributed to an improvement of 
overall efficiency, there was little fuel substitution between 1990 and 
2007. Coal still represents around 52% of power generation8 (52.8% 
in 1990). Achieving emissions reduction in this sector will be parti-
cularly challenging in the US. Coal was responsible for 81.7% of CO2 

emissions coming from the heat and electricity sector in 2007, the 
largest emitting sector with 41% of total CO2 emissions from fuel use. 

Another challenge for the US will be to reduce emissions from 
the transport sector, which represented 31% of total CO2 emissions 

                                                 
7 IEA scoreboard 2009: 35 Key Energy Trends over 35 Years 
8 WEO 2009 
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from fuel use in 2007. Regulations would be necessary to trigger 
improvement there, the potential to reduce the ratio of energy per 
passenger-km being significant. US car fuel intensity is for example 
far higher than European cars’. 

To assess the US objective we consider different hypothesis, 
and observe their impact on future CO2 emissions. 

The WEO reference scenario projects 2316 Mtoe for Total 
Primary Energy Supply and 5466 MtCO2 emissions from fuel use in 
2020. These projections translate into improvements in energy 
intensity and carbon intensity of 31% and 5.2% respectively over the 
period 2005-2020. They assume that not only annual average 
improvement of energy intensity observed between 2000 and 2007 
(2.1% per year) will slightly accelerate until 2020 (2.4% per year) but 
also that carbon intensity from energy use will begin to decrease. CO2 

emissions from fuel use will then be 5.2% below 2005 level. This 
scenario doesn’t take into account the US proposal and the 17% 
emissions reduction target by 2020. However, it is already a 
demanding but achievable scenario with regard to past trends. 

In the following hypothesis we consider a GDP growth rate 
slightly inferior to the one used in the WEO scenario, taking instead 
for 2015-2020 the average growth rate observed annually between 
1995 and 2005. The US objective is 4801 MtCO2 emissions in 2020. 
If energy intensity improves at the same rate between 2005 and 2020 
as it did over the 1990-2005 period this would mean that carbon 
intensity should improve by 17% over the same period against 2% 
between 1990 and 2005. This clearly doesn’t seem achievable with 
regard to US past trends and in light of European Union difficulty to 
accomplish significant progress in this area. 

On the other hand, if we assume now that carbon intensity 
follows the same pattern as the one observed between 1990 and 
2005, then to achieve its objective, the US will need to improve its 
energy intensity by 35% over the 2005-2020 period. 

Neither of these last two scenarios is expected to happen. 
Nevertheless, they show clearly how demanding the US objective will 
be for its economy and the profound changes it will require 
particularly regarding the energy mix. 
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China’s Pledge 
40 to 45% reduction of carbon intensity by 2020 

Being now the largest CO2 emitter in the world, China’s actions toward 
climate change are particularly important to reduce GHG emissions at 
the global level. China’s pledge concerns the reduction of carbon 
intensity of the economy i.e the amount of CO2 emitted by producing 
one unit of economic output (GDP). China prefers an objective on the 
CO2 content of its economy rather than a cap on CO2 emissions that 
could constrain its economic growth. Before assessing what China’s 
commitment means in light of past trends and whether it is achievable, 
it is important to underline that for China to bind itself to any target 
reflects a political change - already an achievement in itself. Indeed for 
the first time, China appears to deviate from the “common but 
differentiated responsibilities” principle that as part of the UNFCCC 
framework, exonerated developing countries of taking commitments. 

From 1990 to 2005, China already improved the carbon 
intensity of its economy by 36% (see annex, Table 3), and China did 
that without any international commitments. However, as previously 
said, the carbon intensity of the economy can be observed in two 
main relationships: energy intensity and carbon intensity of energy 
use. Observation of these factors shows that China’s good result was 
due to improvement in energy intensity, and not to improvement in 
carbon intensity of energy use: from 1990 to 2005, energy intensity 
decreased by 48% whereas carbon intensity of energy use increased 
by 16%. For a broader picture, in 2007, China’s carbon intensity 
compared to Poland’s9, and its energy intensity was five times higher 
than European Union’s. It seems therefore legitimate to ask whether 
China’s pledge is only a continuation of current trends and to assess 
what this objective implies in terms of future CO2 emissions. 

In the following paragraphs, we will consider different 
hypothesis and see how they impact future CO2 emissions. We only 
consider CO2 emissions from fuel use, which is a good indicator of 
total GHG emissions trend. The numbers displayed here are subject 
to caution given the lack of transparency of Chinese data but 
nevertheless they should give a good indication of the stakes. 

                                                 
9 “Implementing the climate and energy package with the economic crisis”, Cécile 
Kérébel, Note de l’Ifri 
http://www.ifri.org/?page=detail-
contribution&id=5722&id_provenance=103&provenance_context_id=16  
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According to the WEO scenarios (see Annex, Table 3), in 
2020 China would still be emitting 4.5 Gt CO2 emissions from fuel 
use above 2005 levels (+88% compared to 2005). This is an 
impressive number but let’s keep in mind that what is expected from 
China is to mitigate its CO2 emissions, not to reduce them. At least 
not yet. Emerging countries are entitled to pursue their economic 
development but in the least damaging way for environment in 
balancing CO2 emissions with economic growth. The WEO 
reference scenario foresees annual values for energy intensity and 
carbon intensity from energy use respectively equal to 0.480 and 
3.08 in 2020. This represents over 2005-2020, a decrease of 41% 
for energy intensity and requires maintaining carbon intensity at 
2007 levels, which is in line with the Chinese objective. Values for 
these same factors were -38% and + 16% over the 1990-2005 
period. As we have seen in the case of the European Union and of 
the United States, maintaining the trend of improving energy 
intensity is quite achievable due to a mix of structural effects and 
improvement of energy efficiency. Improvements in carbon intensity 
of energy use are far more difficult to accomplish. They require huge 
investments in low carbon technologies and structural changes of 
the energy mix. 

It would be unfair and inaccurate to say that China is doing 
nothing in terms of climate change policies. China has implemented 
different complimentary actions that could provide significant 
emissions reductions compared to a business as usual scenario. 
Among them, energy efficiency is a top priority on the energy agenda. 
China pursues also an aggressive development of renewable energy 
and will have as a consequence to modernize its electricity network to 
be able to integrate these intermittent energy sources. China has 
encouraged the closure of less efficient and smaller power plants to 
promote larger ones and to improve overall energy efficiency of the 
power sector. However, in 2020, China is still expected to rely on coal 
for 85% of its electricity production10. 

The question remains whether China will be able to 
implement effectively climate policies that are decided at the central 
government level and must be implemented at a regional level 
sometimes to the detriment of local development11. A close 
examination of energy intensity over 1990-2005 shows that the 
energy intensity drop has not been linear: energy intensity turned 
upward in 2001 and kept rising until 2006, this is because emissions 
coming from the heavy industry sector increased much faster than 
their share of GDP output. Since 2007, energy intensity is on a 
downward trajectory again. But for China to reach an energy 
intensity decrease of 41% over the 2005-2020 period, it will need to 

                                                 
10 WEO 2009 
11 « La Chine à la veille de Copenhague », Valérie Niquet, Note de l’Ifri,  
http://www.ifri.org/?page=detail-
contribution&id=5396&id_provenance=103&provenance_context_id=16  
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intensify efforts to induce structural changes in its economy and 
increase the share of its service sector which would moderate the 
growth of industrial CO2 emissions. 

In light of European and American results, let’s assume now 
that China’s energy intensity improves over 2005-2020 at the same 
rate observed over 1990-2005 and that carbon intensity from energy 
use increases at a rate of 1% per year over the same period. This is 
the average annual growth rate observed between 1990 and 2005. 
This estimation doesn’t take into account the acceleration observed 
since 2000 (indeed, annual average growth of carbon intensity equals 
1.4% from 2000 to 2007) and therefore can be seen as including 
already climate policy actions. We then consider two different GDP 
growth rates. 

If China were to sustain an annual average growth rate of its 
GDP of 8% to 2020, then CO2 emissions will amount in 2020 to 
10400 MtCO2, 1 BtCO2 more than what the WEO 2009 reference 
scenario projects. To the contrary, if China’s annual average GDP 
growth rate was 6% until 2020, then CO2 emissions will amount in 
2020 to 8177 MtCO2, which is inferior to what WEO suggests to meet 
450 ppm scenario. However, while slower economic growth might 
translate into less industrial CO2 emissions, it might also slow 
structural changes toward more efficient infrastructure. 

It is worth noting that even though all these scenarios are in 
line with China’s pledge of reducing the carbon intensity of its 
economy by 40-45%, implications in terms of CO2 emissions – and 
for global warming – are significantly different. 

China’s objective seems rather more difficult to achieve than 
first calculations would suggest. Moreover, China’s intentions remain 
difficult to assess. China refused for example to inscribe the 80% 
emission reduction objective in the Copenhagen agreement even 
though the US was ready to do so. It remains to be seen how much 
more there is to China’s target than a political stand. 
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Copenhagen and beyond 

Countries are just a couple of years away of comparing their results 
with their commitments under the Kyoto protocol. Because the US did 
not ratify the Protocol, because China didn’t have to commit to any 
target and because it aimed at reducing global CO2 emissions of only 
5% in comparison to 1990 levels, the Kyoto protocol has been deeply 
flawed since the start. To this day, out of the five biggest emitters, 
only the EU is on a downward trajectory and even though the Kyoto 
protocol is “legally binding”, only a few countries will achieve their 
targets. Nevertheless, the Kyoto protocol was a necessary step to 
initiate policy dialogue and consensus building as well as initial 
actions toward GHG emissions reduction and to coordinate climate 
action at the global level. But responding to global warming now calls 
for much more ambitious actions. 

As the champion of the Kyoto protocol, the EU can be credited 
for much of the momentum that was gained in the run-up to 
Copenhagen and for shaping world opinion around the fight against 
climate change. Yet according to the media, Europe was the big 
missing party in the final phase of high level international 
negotiations. Perhaps this was because Europe’s maximum offer was 
already on the table. Having made its maximum offer before the start 
of the negotiations, when the time was (almost) right the EU couldn’t 
reach an agreement among the members states to put forward its 
even higher bid. Some questioned the lack of cohesion among the 
members states, the reported lack of coordination with the Swedish 
presidency and the Danish role, in a word: too many players and too 
many agendas. There was certainly a lack of European stage 
presence but the main reason lies elsewhere. The exemplary role the 
European Union has played so far must be translated into significant 
domestic actions. Earlier, the European Union marked points in 
setting the stage to develop a new economic growth model that would 
integrate environmental constraints. But its efforts have since stalled 
and the energy and climate package, meant to help the EU achieve 
its 2020 target, has been considerably modified. Economic reality and 
short terms concerns caught up with ambitious policy goals. 
Therefore, the 30% commitment put forward by the European Union, 
that is realistic only if considering an increasing use of offsets, has 
never been really appealing to other countries that might have once 
looked up to Europe. To have a say in the international negotiations, 
the European Union must engage in faster, significant domestic 
emissions reductions. 
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The European Union might also need to rethink its strategy 
toward the international negotiation process. One of the lessons to be 
drawn from Copenhagen is the limits of multilateralism. The parties 
have to ask themselves now: how do we achieve a global deal or do 
we need to settle for fragmented actions? One of the most interesting 
outcomes of Copenhagen has been the process that led to the final 
agreement. Four emerging countries are at the origin of the final draft. 
Once President Obama joined the leaders of the BASIC countries, 
they represented together almost half of global CO2 emissions. This 
clearly shows that an advancement among a small number of 
countries significant in terms of CO2 emissions can facilitate the 
process inside the UNFCCC. 

Some analysts highlighted the new governance order, 
dismissing Europe, and attributing the Copenhagen results to a new 
G2 articulated around the US and China. It is no surprise that being 
the two largest emitters, they had far more to offer than the European 
Union. More interesting, the line between Annex 1 countries and non-
annex 1 seemed to move for the first time at Copenhagen. For China 
to propose an intensity target marks a step out of the UNFCCC 
principle “common but differentiated responsibilities”. 

China seems to be acknowledging that its economic interests 
and responsibilities toward the international community don’t 
necessarily match those of the least developing countries. Last but 
not least, the BASIC countries played a major role during the 
negotiations, imposing their pace and refusing measures that they 
perceived as threatening to their sovereignty. What happened in 
Copenhagen can not be summed-up by the actions of two actors’ (the 
“G2”) even if important ones. 

Copenhagen failed however to provide a detailed framework 
on carbon markets that remain short of growth prospects. Still 
"Various approaches" will be pursued. The issue is particularly 
important concerning the Clean Development Mechanisms (CDM) 
that are fungible with most of the existing carbon markets. So far, the 
CDM remains the only instrument for integrating developing countries 
and emerging markets into emissions trading. Much has been said on 
the CDMs and its defaults are well known. International climate policy 
could extend this mechanism to sectors with reference to a 
predefined baseline and not limit it to projects. Sectoral approaches 
would allow better diffusion of technologies already available in 
industrialized countries and prompt faster global emissions 
reductions. This would also reduce competition distortion for industry 
exposed to international competition and having to integrate CO2 
costs. Because of its links with various carbon markets including the 
EU ETS, the largest by far and set to continue at least until 2020, 
reform of the CDMs and improvement of multilateral mechanisms are 
an urgent matter. If the EU shift to 30% emissions reduction, if the US 
implement a cap & trade federal system, the CDM would then have to 
be scaled up by orders of magnitude to match the demand coming 
from these markets. Also, viable carbon markets are necessary to 
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help industrialized countries respect their commitment to raise 
$100bn per year by 2020. In light of rising debts and large budget 
shortfalls worsened by the economic recession, significant portions of 
funding will have to be channeled through carbon markets. 

Neither a success or a failure 

If not a success, Copenhagen was certainly not a failure. The fact that 
twenty eight heads of States or government attended the final days of 
discussion in Copenhagen is significant in itself. Climate change has 
been raised to the highest level of government. This paves the way 
for a more ambitious international agreement, even a “politically 
binding” agreement if not “legally binding”. This might be an 
improvement in light of what the “legally binding” Kyoto protocol 
delivered in terms of results. Staff work is easier now that head of 
States have put their reputations on the line. 

Also for the first time, a final agreement includes the limitation 
of the rise of Earth temperature under 2°C even though nothing yet 
indicates how to attain this goal. However actions are undertaken 
every day everywhere to reduce CO2 emissions. On January 31, 
governments around the world have reaffirmed their vows to cut 
greenhouse gas emissions and filled the table annexed to the 
Copenhagen agreement (see Annex, Table 4). Leading emitters such 
as the US, India, China, Brazil, Japan and the EU have already 
written in. Together they represent more than 2/3 of global CO2 
emissions. 

Pledges are one thing, achieving the objectives another. The 
targets announced by the European Union, the US and China are not 
easy ones as we have shown in the course of this paper. More 
policies and measures are needed to translate policy goals into 
meaningful actions and effective results. Some might have aspired to 
more impressive pledges. But higher targets can be rather 
counterproductive. There is little easier for politicians than to commit 
themselves to promises for which they won’t be held accountable, 
due to the short length of political cycles. A responsible approach will 
balance environmental concerns with economic reality and firm 
actions to create the conditions that will trigger emissions reduction. 

Let us not forget also that other arenas such as G20, G8 or 
the MEF (Major Emitters Forum), have climate change high on their 
agenda. Copenhagen has shown that progress can be accomplished 
through the action of a restricted number of actors. 



  
 
 

18 
© Ifri 

ANNEX 

Table 1. EU-27 carbon intensity of energy use  
and energy intensity 1990-2020 

GDP, 
constant 
prices, 

National 
currency 

Billion 
US$ 

(2000 
prices)1 

Total 
Primary 
Energy 
supply 

(Mtoe)2 

Energy 
intensity 

(Mtoe/ 
US$ 
2000 

prices) 

CO2 
emissions 
(Mt CO2) 

From fuel 
use 3 

Carbon 
Intensity 

of 
Energy 

use  
(Mt CO2/

Mtoe) 

Ratio CO2 
emissions 
from fuel 

use/ 

GdP 
(US$2000 

prices) 

CO2 
emissions 

(Mt CO2) 

WRI:  
CAIT data4 

Ratio 
CO2 

emis-
sions 

(Mt 
CO2)/ 
GdP 
(US$ 
2000 

prices) 

1990 6808 1637 0.240 4059 2.48 0.60 4233 0.62 

1991 6891 1641 0.238 4038 2.46 0.59 4247 0.62 

1992 6956 1603 0.230 3908 2.44 0.56 4157 0.60 

1993 6943 1600 0.230 3828 2.39 0.55 4089 0.59 

1994 7147 1593 0.223 3808 2.39 0.53 4089 0.57 

1995 7342 1638 0.223 3848 2.35 0.52 4128 0.56 

1996 7482 1693 0.226 3966 2.34 0.53 4210 0.56 

1997 7689 1677 0.218 3882 2.31 0.50 4146 0.54 

1998 7919 1687 0.213 3882 2.30 0.49 4098 0.52 

1999 8162 1673 0.205 3813 2.28 0.47 4098 0.50 

2000 8480 1686 0.199 3831 2.27 0.45 4108 0.48 

2001 8648 1725 0.199 3905 2.26 0.45 4154 0.48 

2002 8756 1720 0.196 3877 2.25 0.44 4127 0.47 

2003 8872 1760 0.198 3993 2.27 0.45 4180 0.47 

                                                 
1 From 1990 to 2007 data source: http://data.iea.org; from 2008 to 2014: data source: 
www.imf.org; from 2015 to 2020: assuming average annually growth rate 2.2% 
2 http://data.iea.org 
3 http://data.iea.org 
4 http://cait.wri.org/cait-unfccc.php?page=yearly&mode=view&sort=cou-
asc&pHints=shut&url=form&year=1990&sector=natl&co2=1&ch4=1&n2o=1&pfc=1&hf
c=1&sf6=1&update=Update 
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2004 9091 1778 0.196 4003 2.25 0.44 4181 0.46 

2005 9269 1779 0.192 3970 2.23 0.43 4141 0.45 

1990-2005  +8.7% -20% -2.2% -10% -28% -2.2% -27% 

2006 9555 1779 0.186 3988 2.24 0.42 4116 0.43 

2007 9827 1759 0.179 3926 2.23 0.40 4052 0.41 

H1: 2020 WEO 11650 1723 0.147 3553 2.06 0.3   

2005-2020   -23% -10% -7.6% -30%   

H2: 2020 
prolonging 
the trend 

11870 1823 0.154 3659 2.01 0.31 3842 0.32 

2005-2020   -20% -7.8% -10% -28% -7.2% -29% 

H3: 2020 our 
scenario 

11870 1745 0.147 3769 2.16 0.32 3967 0.33 

2005-2020   -18%  -3.2% -26% -4.2% -26% 

H4: 
pessimistic 
scenario 

11870 2054 0.173 4353 2.12    

2005-2020   -10% +10% -5.1%    

 
H1: WEO reference scenario 

WEO 2009 projections give 1723 Mtoe for TPES and 3553* MtCO2 
for CO2 emissions from fuel use. 

These values translate into values for energy intensity and 
carbon intensity of 2.06 and 0.145 respectively in 2020. The ratio of 
CO2 emissions from fuel use to GdP then amounts at 0.3. 

H2: Prolonging the trend 

We assume here that energy and carbon intensity improves at the 
same rate over 2005 – 2020 than over 1990 – 2005 (i.e a decrease of 
20% between 2005 and 2020 for energy intensity and a decrease of 
10% for carbon intensity). 

Energy intensity will then amount to 0.154 in 2020, carbon 
intensity to 2.01. This translates into 3659 MtCO2 for CO2 emissions 
from fuel use. If we assume that in 2020, CO2 emissions from fuel 
use will represent 95% of total CO2 emissions, value of total CO2 
emissions could then be 3842* MtCO2 emissions. 

H3: Our scenario 

We assume here that energy and carbon intensity improves at the 
same rate over 2007 – 2020 than over 2000 – 2007 (i.e annually, a 
decrease of 1.5% between 2007 and 2020 for energy intensity and a 
decrease of 0.25% for carbon intensity). 

Energy intensity will then amount to 0.147 in 2020, carbon 
intensity to 2.16. This translates into 3769 MtCO2 for CO2 emissions 
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from fuel use. If we assume that in 2020, CO2 emissions from fuel 
use will represent 95% of total CO2 emissions, value of total CO2 
emissions could then be 3967* MtCO2 emissions. 

H4: Pessimistic scenario 

We assume here that energy and carbon intensity improves at the 
same rate over 2005 – 2020 than over 2000 – 2005 (i.e annually, a 
decrease of 0.7% between 2005 and 2020 for energy intensity and a 
decrease of 0.35% for carbon intensity). 

Energy intensity will then amount to 0.173 in 2020, carbon 
intensity to 2.12. This translates into 4353* MtCO2 for CO2 emissions 
from fuel use. 

* Under the 3*20, the European Union has to achieve 20% GHG reduction emissions 
in comparison to 1990 levels i.e the level of GHG emissions must be 4451 MtCO2eq 
in 2020. 
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Table 2. US carbon intensity of energy use  
and energy intensity 1990-2020 

GDP, 
billion 

US 
2000$ 
using 
ex- 

change 
rates5 

Total 
Primary 
Energy 
supply 

(Mtoe)6 

Energy 
inten-
sity 

(Mtoe/U
S$2000 
prices) 

CO2 
emis-
sions 
(Mt 

CO2) 

from 
fuel 
use7 

Carbon 
Intensity 

of 
Energy 

use 
(MtCO2/M

toe) 

Ratio 
CO2 

emis- 
sions 
from 

fuel use 
(MtCO2)/

GDP 
(US$200
0 prices) 

CO2 
emis- 
sions 

(Mt 
CO2) 

WRI: 
CAIT8 

Ratio CO2 
emissions 
(MtCo2)/ 

GDP 
(US$2000 

prices) 

1990 7055 1913 0.271 4863 2.54 0.69 6085 0.86 

1991 7041 1929 0.274 4829 2.50 0.69 6040 0.86 

1992 7226 1966 0.272 4882 2.48 0.68 6140 0.85 

1993 7472 2006 0.268 5003 2.49 0.67 6275 0.84 

1994 7776 2046 0.263 5083 2.48 0.65 6374 0.82 

1995 7973 2071 0.260 5133 2.48 0.64 6447 0.81 

1996 8271 2123 0.257 5299 2.50 0.64 6645 0.80 

1997 8648 2145 0.248 5477 2.55 0.63 6714 0.80 

1998 9013 2163 0.240 5475 2.53 0.61 6754 0.75 

1999 9417 2220 0.236 5501 2.48 0.58 6794 0.72 

2000 9765 2283 0.234 5693 2.49 0.58 6975 0.71 

2001 9839 2239 0.228 5673 2.53 0.58 6872 0.70 

2002 9998 2269 0.227 5614 2.47 0.56 6911 0.69 

2003 10250 2264 0.221 5689 2.51 0.56 6957 0.68 

2004 10624 2311 0.218 5772 2.50 0.54 7047 0.66 

2005 10937 2323 0.212 5784 2.49 0.53 7082 0.65 

1990-
2005 

 +21.4% -22% +19% -2% -23% +16.4% -25% 

2006 11241 2303 0.205 5698 2.47 0.51 7006 0.62 

2007 11648 2340 0.201 5769 2.47 0.50 7107 0.61 

                                                 
5 From 1990 to 2007 data source: http://data.iea.org; from 2008 to 2014: data source: 
www.imf.org 
6 Data source: http://data.iea.org 
7 Data source: http://data.iea.org 
8 http://cait.wri.org/cait.php?page=yearly&mode=view&sort=val-
desc&pHints=shut&url=form&year=1990&sector=natl&co2=1&update=Update 
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H1: 
20209 

15722 2316 0.147 5466 2.36 0.35   

2005-
2020 

  -31% -5.5% -5.2% -34%   

H2: 
202010 

14363 2375 0.165 4801 2.02 0.33 5878 0.41 

2005-
2020 

 +2.2% -22% -17% -19% 37% -17% -23% 

H3: 
2020 

14363 1967 0.137 4801 2.44 0.33 5878 0.41 

2005-
2020 

 -15% -35% -17% -2% -37% -17% -23% 

 
H1: WEO reference scenario 

WEO 2009 projections give 2316 Mtoe for TPES and 5466 MtCO2 for 
CO2 emissions from fuel use. These projections translate into values 
for energy intensity and carbon intensity from energy use of 0.147 
and 2.36 respectively in 2020. This scenario assumes an average 
annual growth rate for GDP of 3.65% between 2005 and 2020. The 
ratio CO2 emissions from fuel use to GDP is then 0.35. 

H2 & H3: US objective 

This scenario assumes an average annual growth rate for GDP of 
3.21% between 2005 and 2020 which is the annual average growth 
rate observed between 1995 and 2005. The US objective is to reduce 
total CO2 emissions by 17% by 2020. If we apply this same objective 
to CO2 emissions from fuel use, they will amount to 4801 MtCO2 in 
2020. 

H2: Assuming that energy intensity improves at the same rate 
between 2005 and 2020 than between 1990 and 2005 (i.e –22%), 
value for energy intensity in 2020 will be equal to 0.165. This in turn 
translates into 2375 Mtoe for TPES. 

These hypothesis suppose a value for carbon intensity form 
energy use of 2.02 in 2020 i.e an improvement of carbon intensity 
from energy use never observed before. 

H3: If we now assume that carbon intensity from fuel use 
improves at the same rate between 2005 and 2020 than between 
1990 and 2005 (i.e –2%), value for carbon intensity from fuel use in 
2020 will be equal to 2.44. This in turn translates into 1967 Mtoe for 
TPES which supposes an energy intensity improvement of 35%. 

                                                 
9 From 2015 to 2020: assuming average annually growth rate 3.65% (WEO 2009, 
reference scenario) 
10 From 2015 to 2020: assuming average annually growth rate 3.21% (annual 
average growth rate between 1995 and 2005) 
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Table 3. China carbon intensity of energy use  
and energy intensity 1990-2020 

 GDP, 
billion 

US 
2000$ 
using 
ex- 

change 
rates11 

Total 
Primary 
Energy 
Supply 

(Mtoe)12 

Energy 
inten- 
sity 

(Mtoe/US
$2000 
prices) 

CO2 
emis-
sions 
(Mt 

CO2) 

from fuel 
use13 

Carbon 
Intensity 
of Energy 

use 
(Mtons 
CO2/ 
Mtoe) 

Ratio CO2 
emissions 
from fuel 
use/GDP 

(MtCO2/ 
US$2000 

prices) 

CO2 emis-
sions 

(Mt CO2) 

WRI: 
CAIT14 

Ratio CO2 
emissions/ 

GDP  
(MtCO2/ 

US$2000 
prices) 

1990 560 872 1.56 2244 2.57 4.01 2316 4.14 

1991 607 866 1.43 2361 2.73 3.89 2450 4.04 

1992 684 896 1.31 2468 2.75 3.61 2581 3.77 

1993 769 949 1.23 2670 2.81 3.47 2810 3.65 

1994 860 991 1.15 2781 2.81 3.23 2955 3.44 

1995 941 1058 1.12 3022 2.86 3.21 3223 3.43 

1996 1027 1095 1.07 3196 2.92 3.11 3405 3.32 

1997 1116 1097 0.98 3133 2.86 2.81 3355 3.01 

1998 1180 1098 0.93 3197 2.91 2.71 3423 2.90 

1999 1262 1099 0.87 3090 2.81 2.45 3332 2.64 

2000 1368 1105 0.81 3078 2.79 2.25 3335 2.44 

2001 1468 1101 0.75 3125 2.84 2.13 3413 2.32 

2002 1589 1190 0.75 3348 2.81 2.11 3670 2.31 

2003 1736 1353 0.78 3872 2.86 2.23 4259 2.45 

2004 1908 1571 0.82 4586 2.92 2.40 5030 2.64 

2005 2100 1703 0.81 5099 2.99 2.43 5577 2.66 

1990-
2005 

 +95% -48% +127% +16% -39.4%  -35.7% 

2006 2335 1859 0.80 5645 3.04    

2007 2623 1970 0.75 6071 3.08    

H1: 
202015 

6484 3116 0.48 9583 3.08 1.48   

                                                 
11 From 1990 to 2007 data source: http://data.iea.org 
12 Data source: http://data.iea.org 
13 Data source: http://data.iea.org 
14 http://cait.wri.org/cait.php?page=yearly&mode=view&sort=val-
desc&pHints=shut&url=form&year=1990&sector=natl&co2=1&update=Update 
15 From 2008 to 2020:  average annually growth rate 7.21% (WEO 2009, reference 
scenario)  
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2005-
2020 

 +83% -40.7% +88% +2.9% -39%   

H2: 
202016 

5595 2356 0.42 8177 3.47 1.46   

2005-
2020 

 +38% -48% +60% +16% -40%   

H3: 
202017 

7134 2996 0.42 10397 3.47 1.46   

2005-
2020 

 +76% -48% +104% +16% -40%   

 
H1: WEO reference scenario 

WEO 2009 projections give 3116 Mtoe for TPES and 9583 MtCO2 for 
CO2 emissions from fuel use. These projections translate into values 
for energy intensity and carbon intensity from energy use of 0.48 and 
3.08 respectively in 2020. This scenario assumes an average annual 
growth rate for GDP of 7.21% between 2005 and 2020. The ratio CO2 
emissions from fuel use to GDP is then 1.48. 

H2 & H3: Prolonging the trend 

We assume here that energy intensity and carbon intensity from 
energy use follow the same pattern over the 2005-2020 period than 
the one observed between 1990 and 2005 (i.e a decrease of 48% for 
energy intensity and an increase of 16% for carbon intensity). 

H2: This scenario assumes an average annual growth rate for 
GDP of 6% between 2005 and 2020. The ratio CO2 emissions from 
fuel use to GDP is then 1.46. 

H3: This scenario assumes an average annual growth rate for 
GDP of 8% between 2005 and 2020. The ratio CO2 emissions from 
fuel use to GDP is then 1.46. 

                                                 
16 From 2008 to 2020: assuming average 6% annual growth rate 
17 From 2008 to 2020: assuming average 8% annual growth rate 
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National pledges to be included  
in the Copenhagen agreement 

On January 31st 2010, following the conclusion of the Copenhagen 
conference, 55 countries submitted their national pledges to reduce 
and mitigate GHG emissions by 2020. These countries together 
represent around 80% of global emissions from energy use18. 

Table 4.1. Industrialized Countries - Emissions targets for 202019 

 
 GHG emissions 

reduction in 2020 
Reference year 

Australia 5% up to 15% (or 25%) 2000 

Belarus -5 to –10% 1990 

Canada 17% 2005 

Croatia 5% 1990 

EU 27 20 (or 30%) 1990 

Japan 25% 1990 

Kazakhstan 15% 1992 

Liechtenstein 20 (or 30%) 1990 

New Zealand 10 (or 20%) 1990 

Norway 30% (or 40%) 1990 

Russian Federation 15 to 25% 1990 

USA 17% 2005 

 

                                                 
18http://unfccc.int/files/press/news_room/press_releases_and_advisories/application/p
df/pr_accord_100201.pdf 
19 http://unfccc.int/home/items/5264.php 
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Table 4.2. Developing Countries -  
Nationally appropriate mitigation actions for 202020 

 
Targets in 2020 Reference 

Brazil 36.1 to 38.9% emissions reduction Projected emissions 

China lower carbon dioxide emissions per 
unit of GDP by 40-45% 

2005 

India reduce emissions intensity of its GDP 
by 20-25% by 2020 

2005 

Indonesia 26% emissions reduction  

Israel 15 to 25% emissions reduction 1990 

Mexico 30% emissions reduction Business 
as usual scenario  

by 2020 
Republic of Korea 30% emissions reduction Business 

as usual scenario by 
2020 

Singapore 16% emissions reduction Business 
as usual scenario by 

2020 
South Africa 34% emissions reduction Business 

as usual scenario by 
2020 

 
Note: Even though UNFCCC doesn’t specify Annex1/non Annex1 pledges, the tables 
above still show a distinction between countries depending on a “more than 30 years 
old” classification. 

                                                 
20 http://unfccc.int/home/items/5265.php 


