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Summary

This report provides background information that is relevant to assessing the ambition
levels of the major countries involved in the current international climate negotiations.
The EU’s performance is assessed in detail, including the anticipated impact of the
current economic recession. An overview is provided of the emission reductions —
globally and per region — that are required to limit global warming to 2°C, as well as
ways to share these reductions between the major countries. The proposed actions by
major countries are compared to the reductions required to limit global warming to
2°C.

The key findings from the analysis were:

e Emissions in the EU declined by 10.7% from 1990 to 2008 for three reasons:
environmental policies that have already been implemented, economic decline in
Eastern Europe in the 1990s and the economic recession 2008/2009. Without
these three factors, emissions would now be above the 1990 level:

o0 Without past environmental policy efforts, current emissions would be at
least 7 percentage points higher than they are today. These past efforts
were mainly effective for non-CO, emissions, renewable energy, and
combined heat and power. Past efforts did not include the following major
sectors: energy production (except renewables and CHP) and industry. The
EU ETS is not yet effective.

o0 Emissions in the EU also declined due to the restructuring of economies in
the new EU Member States and Germany (including the former East
Germany), leading to e.g. closure of inefficient lignite power plants in
Eastern Germany and a switch from coal to gas in the UK. Without this
effect, current emissions would be roughly 5 percentage points higher.

0 The economic crisis 2008/2009 has contributed roughly half a percentage
point in 2008 and further impact is to be expected for 2009.

e The economic crisis will lead to significantly lower emissions by 2020 compared to
estimates made before the crisis. This will enable agreements on more ambitious
reduction targets compared to 1990. If the current target of a 20% reduction
below 1990 levels by 2020 is not made more ambitious, the ETS may be
ineffective.

e Some of the pledges made by developed countries represent a fair sharing of
reduction efforts, while other developed countries need to do more:

0 The EU needs to reinforce at least its more ambitious pledge of a 30%
reduction. For a collective target of 40% below 1990 level in 2020 for
developed countries, the EU would have to reduce emissions by at least
40%.

0 The US needs to increase its efforts beyond those reflected in current draft
national legislation.
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0 Russia’s pledge of a reduction in greenhouse gas emissions (which is in
effect an increase in current emissions due to falling emissions since 1990)
is significantly out of line with any of the current effort-sharing approaches.
It will need to reduce emissions more if the overall Annex | target is to be
met.

o Japan’s 25% reduction pledge is in line with the effort-sharing approaches,
when aiming at a 30% reduction of the group of Annex | countries below
1990 in 2020. For a collective 40% reduction, Japan would have to be more
ambitious.

o It is difficult to draw any conclusions for Australia and New Zealand ahead
of the rules determining LULUCF, as the impact of LULUCF is so significant
for these countries.

e Determining a fair way of sharing public climate financing (estimated to be 100
billion US$ per year by 2020) between developed countries is sensitive to the type
of allocation approach used:

0 We used three approaches: the UN scale of assessment, which is the well
accepted method to share financial contributions to the UN, an approach
based on the share of global GDP, representing the ability to pay, and an
approach based on the current share of global emissions, representing the
responsibility for the problem. Note that the EU in its climate and energy
package used only GDP as differentiation criterion.

o If only Annex | countries are considered to contribute to public funds to
mitigate climate change, the contribution by the EU-27 would vary between
45.1% (US$45,100 million per year) under the UN scale of assessment
approach and 28.3% (US$28,300 million per year) from share of global
GHG emissions.

o Alternatively, all countries could be considered to contribute, where
developing countries receive more from the fund than they contribute. The
contribution by the EU would vary between 38.9% (US$38,900 million per
year), based on the UN scale of assessments approach and 13.6%
(US$13,600 million per year) based on the share of global GHG emissions.

0 The US is a major contributor, regardless of the approach taken,
contributing on average 33.5% (calculated with developed countries only).

e The national actions proposed by emerging economies in their current pledges
could lead to a reduction in the growth of emissions of 5-15% below ‘business as
usual emissions’ by 2020. This will not be enough to meet the IPCC target of 15-
30% reduction by 2020, which is designed to limit global warming to 2°C. But
developing countries could be closer to the range than Annex | countries to their
25% to 40% range. There are large differences in the ambition levels between
individual countries. Brazil ranks high with its recent reduction proposal. In the
middle of the range are emerging economies such as Mexico and South Korea,
which propose to reduce the growth of their emissions by the 2020s. Difficult to
assess are the international targets in emissions per GDP from China and India.
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1 Introduction

This report provides background information relevant to assessing the ambition levels
of the major countries within the international climate negotiations. The EU’s
performance is assessed in detail, including the anticipated impact of the current
economic recession. An overview is provided of the emission reductions — globally and
per region — that are required to limit global warming to 2°C is provided, as well as
ways to share these reductions between the major countries. The proposed actions by
major countries are compared to the reductions required to limit global warming to
2°C.

In particular, the paper addresses the following questions:

1. What are the reasons for the emission reductions in the EU from 1990 to today
and what level of reductions will current policies achieve by 2020?

2. How can emission reductions be shared in a fair way among developed
countries?

3. What would be a fair way of sharing climate financing among developed
countries?

4. What is the magnitude of overall reductions proposed by emerging economies?

We address these questions using a mixture of quantitative and qualitative analysis,

including a literature review, carrying out relevant calculations, and analysing the
outputs of various models.

Chapters 2, 3, 4 and 5 answer each of these questions separately, describing the
methodological approach, with a summary conclusion at the end of each chapter.
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2 Analysis of current EU performance in terms of emission
reductions

This section addresses the first research question in the study: What are the reasons
for the emission reductions in the EU from 1990 to today and what will be the
reductions achieved through current policies until 2020? To answer this question, this
analysis first looks at the impact of environmental policies on the emissions of the six
Kyoto greenhouse gases in the EU between 1990 and 2005. Then the projected impact
of policies up to 2020 and the impact of the economic crisis on current emissions are
considered.

2.1 Past emission reductions

An initial question is what caused the 10.7% emission reduction achieved in the EU
between 1990 and 2008? Without the economic downturn and without environmental
policies, emissions in the EU would be much higher — probably well above the level in
1990. A precise estimate of “what would have happened if...” is not easy to make.

Such an attempt has been made by Wesselink et al., 2008, in which they assess the
likely level of emissions without climate policies in the EU. This study only analysed
the effects of policies and not the effect of the economic downturn in the 1990s in
Eastern Europe. Without environmental policies, these emissions would have been
approximately 7% higher in 2005 (Figure 2-1).

Without the economic downturn in the 1990s, emissions would probably be well above
the 1990 level, but this factor was not included in that study. However, from the data
it is evident that emissions declined between 1990 and 1995 without any policy
impact. This decline in emissions is due to the restructuring of economies in the new
EU Member States and Germany (including the former East Germany), leading to e.g.
closure of inefficient lignite power plants in Eastern Germany and a switch from coal to
gas in the UK. This accounted for approximately 5% of the decline in emissions since
1990.

! Source: http://www.mnp.nl/en/publications/2008/EU2020climatetargetrequiresfive-

foldincreaseinimpactofCO2policies.html
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Environmental policy impacts on GHGs in EU27
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Figure 2-1 1990-2005 showing ex-post impact of environmental policies and 2005-2020 ex-ante

baseline and expected policy effect with a pre-crisis baseline (Ecofys, 2009) 2

The ex-post quantification of environmental policy impacts is based on specific
assessments for the nine most relevant policy areas. Table 2 - 1 shows the impact per
policy package. Appendix 2 provides a short description of the policy packages
implemented in EU between 1990 and 2005.

Table 2 - 1 Abated greenhouse gas emissions in the EU in 2005 (Mt), compared to the reference

situation without sectoral environmental policies in the EU between 1990 and 2005

Policy EU-15 EU-25 (EU27) d
Renewable energy 77 96

N,O industry 73 75
Combined Heat-Power generation (CHP) ° 42 S7

Landfill gas 41 51

Energy efficiency residential space heating® 34 34

F-gases® 41 41
Passenger cars” 21 21
Agricultural policiesb 17 17

Total (Mt) 347 382

% reduction compared to emissions realised in 2005 8.3% 7.9% (7.6%)
% reduction compared to reference emissions in 2005 7.6% 7.2% (6.9%)

Recent developments show a declining trend in greenhouse gas emissions. In 2006
and 2007, greenhouse gas emissions fell by 1% per year from 5157 Mtonne COaeq in
2005 to 5045 Mtonne in 2007. In 2008, there was a slightly sharper decline of 1.5%

2 Source: Ecofys (2009). EU climate policy impact in 2020. Utrecht, the Netherlands.
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to 4,971 Mtonne, bringing the overall reduction to 10.7% below the 1990 level (EEA
2009). This may well be the result of the economic crisis that started in 2008. The
impact of the EU ETS has been limited.

The recent reductions of 1% per year will not be sufficient to reach the -30% target by
2020 compared to 1990. A decline in the order of 2% per year would be necessary.

2.2 The impact of the recession on future reductions

The economic crisis seems to have mostly affected greenhouse gas emissions from
industry, due to the downscaling of production. In 2005, emissions from EU ETS
sectors were 2,012 Mtonne CO,q and in 2007 they were 2,165 in 2007. In 2008,
however they fell to 2,118 Mtonne CO,¢q (European Commission 2009) which is a
decline of 2.2% paired with 2007. For 2009, a further fall in emissions in EU ETS
sectors is expected.

The economic recession may have had a considerable impact on future emission
levels. Industrial emissions are still falling and the effort required to achieve a given
emission cap is therefore lower. This leads to lower carbon prices and an increase in
the relative share of units allowed from flexible mechanisms (CDM/JI) in the total
abatement effort needed. A prolonged lower carbon price provides lower incentives for
deploying technologies with higher abatement costs (e.g. CCS and off-shore wind).
The current recession could therefore weaken the contribution made by the emission
trading scheme to, for example, the RES objective.

Figure 2-2 illustrates the impact of the recession on the reductions needed under the
EU ETS (Ecofys 2009)°. The shaded area on the left shows the reduction effort that
was intended to be achieved through the ETS before the economic crisis. With the
economic crisis, the emissions under the baseline scenario were substantially reduced.
In addition, now unused CDM/JI allowances from 2008 to 2012 can be carried over to
the third trading period (2013 to 2020), virtually eliminating the reduction effort
needed from the ETS (the shaded area on the right).

As a consequence, the current setup of the EU ETS is not ambitious enough to be
effective.

This view is also enforced by a study by IIASA (Amann et al. 2009). Pre-crisis data
shows EU emissions at 5407 MtCO,eq in 2020 (-3% to 1990), however using data that
takes the economic crisis into account shows EU emissions at 4,671 MtCO,eq in 2020
(-16% in relation to 1990), without taking any further measures to reduce emissions.
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Figure 2-2 Envisaged baseline emissions and cap in a pre-recession (left) and recession scenario (right)

(Ecofys, 2009) *

2.3 Summary

Emissions in the EU declined by 10.7% from 1990 to 2008 for two reasons:
environmental policies and the economic decline in Eastern Europe in the 1990s.
Without these two factors, emissions would now be above the level in 1990.

Without past climate policy efforts, current emissions would be at least 7 percentage
points higher in 2005. These efforts were mainly effective for reducing non-CO,
emissions, and increasing renewable energy and combined heat and power. Past
efforts did not include the following major sectors: energy production (except
renewables and CHP) and industry. The EU ETS has not yet been effective.

Emissions in the EU also declined due to the restructuring of economies in the new EU
Member States and Germany (including the former East Germany), leading to e.g.
closure of inefficient lignite power plants in Eastern Germany and a switch from coal to
gas in the UK. Without this effect, current emissions would be roughly 5 percentage
points higher.

The economic crisis 2008/2009 has contributed roughly half a percentage point in
2008 and further impact is to be expected for 2009.

The economic crisis will lead to significantly lower emissions in 2020 compared to
estimates made before the crisis. This will make it possible to secure agreements on
more ambitious reduction targets compared to 1990. If the current target of 20%
reduction below 1990 by 2020 is not made more ambitious, the ETS may turn out to
be ineffective.

* Source: Ecofys (2009). EU climate policy impact in 2020. Utrecht, Netherlands.

9 December 2009 | 5

A SUSTAINABLE ENERGY SUPPLY FOR EVERYONE



ECOFYS

3 A fair approach to sharing emission-reduction targets
between developed countries

This section addresses the second research question in the study: how can emission
reductions be shared in a fair way among developed countries? In it we discuss the
targets that developed countries have pledged to achieve and analyse their effects
according to various effort-sharing approaches.

The developed countries, known as Annex | countries, have recognised the statement
by the Intergovernmental Panel on Climate Change (IPCC) that their greenhouse gas
(GHG) emissions need to be reduced by 25-40% below 1990 levels by 2020, to ensure
that the average global temperature does not rise more than 2°C. This 25-40%
reduction is the joint target of all Annex | countries, and hence a key issue is
determining how it should be shared among the individual countries to ensure that all
countries make a comparable contribution to achieving the overall target.

Since the publication of the IPCC Fourth Assessment report, new evidence has shown
that faster global reductions are needed to limit the global temperature increase to
2°C. It is therefore desirable for developed countries to reduce their emissions in the
more ambitious end of the 25% to 40% range.

To illustrate this, we provide below the results of sharing the efforts in such a way that
the group of developed countries meet a 30% reduction by 2020 compared to 1990,
bearing in mind that more ambitious reductions may be required.

This paper examines several effort-sharing principles, which are different in nature,

but all fall in one of the following two categories:

e Equal future burden, where the efforts a country needs to make relate to the
required change compared to 1990 emissions. The approach acknowledges that
the current starting point varies between countries and does not credit actions
from the past (as its focus is on the future).

e An equal end point, assessing the efforts needed for all countries to achieve the
same state in the future. These efforts can for instance be defined in terms of the
same energy efficiencies or in per-capita emissions in a certain target year. This
perspective accounts for differences in starting points, but aims to achieve the
same state in the future — the equal end point. Countries that are already closer
to this end point, for example, due to efforts already made in the past, will need
to make less of an effort in the future.

There are two general caveats related to this analysis:
e The emission-reduction targets are all relative to the base year 1990, but some

countries’ emissions have increased considerably since that year, while other
countries have reduced their emissions. Therefore, if we want to arrive at a fair

9 December 2009 | 6
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approach and we only look at where countries are today compared to 1990, we
will not see the efforts that have been made (or not been made) between 1990
and now. This provides an incomplete picture.

e Including the effects of Land use, Land-Use Change and Forestry (LULUCF) will
have a significant impact on the efforts that countries with large forests need to
make (e.g. Australia, Norway, Russia, New Zealand and Canada). For these
countries, the influence of LULUCF-accounting is usually larger than the influence
of the effort-sharing approaches. However, as there are no set rules as of yet on
whether LULUCF may be included in achieving emission-reduction targets, and if
so, in what way, we have excluded it in this paper.

The results of the various effort-sharing approaches involving the European Union,
United States, Russia and Japan are discussed in the following sections, as well as
some broad comment in relation to Australia and New Zealand. Historical emissions,
projections, pledges, the Kyoto target and the outputs of the various effort-sharing
approaches for each country are illustrated graphically, using graphs published by PBL
(the Dutch Environmental Assessment Agency®).

3.1 EU

For the EU the following picture has been constructed.

5 PBL Report 500114014/2009 - Sharing developed countries’ post-2012 greenhouse gas
emission reductions based on comparable efforts, by M.G.J. den Elzen, N. Hohne, M. Hagemann,
J. van Vliet, D.P. van Vuuren
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Figure 3 - 1 Historical emissions, (post-crisis) projections, Kyoto target and possible targets for
2020, for the EU27 (but excluding Malta and Cyprus) - note that the projection is for the

EU30 (including Switzerland, Norway and Iceland) (Source: den Elzen et al. 2009)

Historical emissions in the EU declined between 1990 and 2007. The green and brown
dots depict the outcomes of the various effort-sharing approaches designed to achieve
the overall target. The two purple horizontal lines show the pledges the EU has made
to reduce its GHG emissions. The top line (light purple) is the 20% emission-reduction
pledge, whereas the bottom one represents the offer the EU has made to increase its
target to 30% if there is an international agreement. This more ambitious pledge is
almost exactly on the straight line from 2007 emissions to an 80% reduction in
emissions below current levels by 2050 (included here for purposes of illustration).

The results of different effort-sharing approaches vary for the EU and the brown and
green points show some spread. But, despite the variety of countries that make up the
EU, almost all approaches are in the range of, or more ambitious than, the -30%
pledge, while all approaches are more stringent than the less ambitious pledge of -
20%.

This means that no matter which effort-sharing approach is chosen, the EU as a whole
needs to reduce its emissions by at least 30% to achieve the overall target of a 30%
reduction in greenhouse gases for developed countries. This target has to be reached
domestically and should not be achieved with offsets. If the developed countries
decided to reduce their emissions as a group by 40%, then the EU will need to reduce
its emissions by roughly 10% more, i.e. by at least 40%.
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3.2 United States

The results of the calculations for the United States are shown in the following graph:
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Figure 3 - 2 Historical emissions, projections (higher pre-crisis, lower post-crisis), Kyoto target

and possible targets for 2020, for the United States (Source: den Elzen et al. 2009)

President Obama has recently made an announcement that USA is willing to reduce its
emissions by 17% below the 2005 level by 2020. The Waxman/Markey bill, which
includes a 17% reduction in greenhouse gas emissions by 2020 compared to 1990,
has been passed by the House of Representatives. A similar bill is being discussed in
the Senate. This figure includes a 14% (based on an earlier announcement) to 20%
(ambitious interpretation in the Waxman/Markey bill) reduction below the 2005 level
by 2020.

Due to the fact that the USA produces a large proportion of the emissions of all Annex
I countries, their contributions affects the average of all effort-sharing approaches.
The different approaches are therefore relatively similar (the brown and green dots
are very close together). However, all approaches require a greater effort than that
included in the pledge.
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3.3 Russia
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Figure 3 - 3 Historical emissions, projections (high pre-crisis, low post-crisis), Kyoto target and

possible targets for 2020, for Russia (Source: den Elzen et al. 2009)

Russia has pledged to reduce its emissions by 20 to 25% from the 1990 levels, which
at first sight looks very ambitious against an initial pledge of 20% by the EU.
However, when you consider that Russia’s emissions have plummeted by 35%
between 1990 and now, a -25% target means that allowance has been made for
emissions to increase. This -25% target is even above a recent baseline that includes
the impact of the crisis.

The various effort-sharing approaches give a range of results for Russia, with the
green and brown dots fairly well spread out. This is due to Russia’s comparatively low
GDP, resulting in different efforts, depending on whether or not the approach includes
GDP as a factor.

But regardless of how the variations in the results of the various approaches, they all
agree that Russia’s 25% reduction pledge is nowhere near sufficient to achieve the
overall Annex | target of -30%.
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3.4 Japan
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Figure 3 - 4 Historical emissions, projections, Kyoto target and possible targets for 2020, for

Japan (Source: den Elzen et al. 2009)

Even though Japan’s domestic emissions are above the target under the Kyoto
Protocol, its pledge of a 25% reduction in greenhouse gas emissions compared to
1990 levels (the horizontal purple line in the graph) is in the lower half of the result of
the effort-sharing approaches (the brown and green dots).

The various approaches do require rather different efforts from Japan, which can be
explained by the country’s very particular emissions profile with high efficiency and a
high proportion of nuclear energy. This results in less stringent reductions in
approaches that assume that emission reductions in Japan are relatively costly
(marginal-cost approaches), but tougher targets in total cost approaches because of
Japan’s high GDP.

Despite this spread, Japan’s emission reduction pledge is relatively stringent.
Extensive use of offsets could however dilute the target.

3.5 Australia/New Zealand

Both the pledges from Australia and New Zealand (compared to the efforts) will be
significantly influenced by any decision on the rules for forests (LULUCF). It is
therefore sufficient to say here that Australia’s pledge could be considered significant.
Especially the most ambitious variant is in the ambitious end of the effort sharing
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approaches. But the ultimate stringency will depend heavily on the definition of the

rules for LULUCF.

The ambitious pledge by New Zealand (a 10% to 20% reduction in emissions
compared to 1990), is at the ambitious end of the results of the effort-sharing

approaches. But the rules on LULUCF will determine the real ambition level.

3.6 Conclusion

A summary of the results is presented in Table 3-1.

Table 3 -1 Reductions below 1990 for the pledges and selected effort-sharing approaches

Less More Equal Equal Converging | EU
ambitious ambitious reduction MAC per capita Commission
pledge pledge baseline emissions principles

EU 20% 30% 33% 31% 29% 33%

USA 0% 7% 13% 12% 15% 15%

Russia 20% 25% 54% 59% 53% 55%

Japan 25% 24% 19% 22% 23%

After comparing the pledges that the most important of the developed countries have
made with the results from various effort-sharing approaches to achieve the overall
Annex | emission reduction target, we can conclude the following:

e The EU needs to reinforce at least its more ambitious pledge of a 30% reduction.
For a collective target of 40% below 1990 level in 2020 for developed countries,
the EU would have to reduce emissions by at least 40%.

e The USA needs to increase its efforts above those in current draft national
legislation.

e Russia’s pledge of reduction in greenhouse gas emissions (which is in effect an
increase in current emissions due to falling emissions between 1990 and now) is
significantly out of line with any of the effort-sharing approaches. It will need to
reduce emissions more if the overall Annex | target is to be met.

e Japan’s 25% reduction pledge is in line with the effort-sharing approaches, when
aiming at a 30% reduction of the group of Annex | countries below 1990 in 2020.
For a collective 40% reduction, Japan would have to be more ambitious.

e It is difficult to draw any conclusions for Australia and New Zealand until the rules
for LULUCF are determined, as the impact of LULUCF is so significant for these
countries.
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4 A fair approach to sharing climate financing between
developed countries and emerging economies

This section addresses the third research question in the study: what would be a fair
way to share the necessary climate financing among developed countries? This
chapter examines this question, looking at climate financing among developed
countries, but also climate financing among emerging economies.

According to the Bali Action Plan agreed by the UNFCCC Parties in December 2007,
developed countries will help developing countries (i.e. also emerging economies)
mitigate climate change and achieve their GHG reduction actions through additional
technology, financing and capacity building. This financial flow from developed
countries to emerging economies is in addition to the higher emissions reduction effort
required from developed countries.

External financing for emerging economies can take two main forms: financing
through the global carbon market and financing via dedicated public funds. To achieve
the 2°C limit, it is estimated that these two streams together will need to equal around
100 billion US$ per year by 2020. The total volume necessary, the contribution that
each stream makes to the total and the share of public versus private financing is a
matter of debate. In the following analysis we have assumed that the full amount
would come from public funds.

This financing estimate, which represents the additional costs required for climate
mitigation, is an order of magnitude lower than the total investment costs that would
in any case need to be made over the same period in, for example, global energy
systems.

4.1 Financing emissions reductions in developing countries

IPCC estimates of the emission reductions required from developed and developing
countries are based on sharing regional emissions targets, before the use of the global
carbon market is taken into account. (The carbon market here refers to the Kyoto
Protocol Mechanisms of emissions trading and the Clean Development Mechanism,
CDM). These emissions targets are indicated as red lines in Figure 4-1 below.

The actual emissions from developed and developing countries may ultimately deviate
from the red lines due to the use of the carbon market. The CDM is currently the only
international climate policy tool that leads to measured, verified and quantified
emission reductions in developing countries. However, since the emissions credits that
arise from CDM projects are used by developed countries to comply with their targets
(“offsetting™), CDM projects do not actually reduce total global emissions.
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Figure 4-1 illustrates this mechanism. The actual emissions of developed and
developing countries are shown as grey lines. For developed countries, actual
emissions are higher than their target, assuming that they buy carbon credits from
developing countries. For developing countries, actual emissions are lower than their
target emissions by a corresponding amount, assuming that investment in emissions
reduction projects in these countries leads to the creation of carbon credits that these
countries can sell. Using the Kyoto Mechanisms always changes actual emissions in
both countries that take part.

This implies that developed countries should be able to achieve their reduction targets
in part through domestic action and in part by using credits resulting from emission
reductions in developing countries (offsetting), Figure 4-1 (left). Emission reductions
in developing countries could be achieved by investing in emission reduction projects
which have a negative cost (e.g. no regret projects, such as those that pay back
through savings in energy costs), through their own financial contributions, and
through direct financial support from developed countries (Figure 4-1, right, red line).
Additional reductions could be financed through carbon trading or other such
mechanisms (Figure 4-1, right, grey line).

In this way, mitigation in developing countries can be partly financed using their own
resources, and partly through multi-lateral public or international funding.

Developed countries Developing countries

4 -Baseline 4

-Baseline
Reductions through no regret measures,
own contribution and external support
-15 to -30% below baseline

Additional reductions that are sold
through trading and CDM

Domestic Action
-Actual emissions

Use of trading and CDM
-Target: -25 to -40%

below 1990 -Actual emissions
1990 2020 1990 2020
Figure 4 - 1 The target and actual emissions of developed and developing countries

4.2 Different approaches to sharing the financing

The first question that must be considered when analysing how climate financing can
be divided between countries is which countries should contribute?

Developed countries have historically contributed the majority of global GHG
emissions and have higher GHG emissions per person today than emerging

economies. It can therefore be argued that developed countries should pay for climate
change mitigation measures. It was also for this reason that developed countries (the
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so-called ‘Annex I’ countries®) set emission reduction targets under the Kyoto
Protocol.

On the other hand, to achieve the 2°C limit it will be necessary for all countries to
make emission reduction efforts. Some emerging economies are also now of a size
where their per-capita GHG emissions are of the same order of magnitude as those
from Annex | countries. It can also therefore be argued that all countries should
contribute to climate financing, but in proportion to their size, wealth or emissions. For
example, a proposal by Mexico suggests that all countries contribute to a fund
according to a predefined criterion. Developing countries would however receive more
from the fund than they contribute.

In the following sections, we describe three potential approaches to sharing the
necessary direct public financing of climate actions. Section 4.2.1 explores the three
approaches based on sharing the contributions between Annex | countries only, and
section 4.2.2 explores the same three approaches, but based on sharing the
contributions between all countries.

The three approaches are based on:

1. the UN scale of assessments for obligatory contributions to the regular UN budget
for 2007-2009 (United Nations 2006)";

2. the share of global gross domestic product (GDP) in 2006; and

3. the share of global GHG emissions in 2006, excluding emissions from land use,
land use change and forestry (LULUCF).

Note that the EU in its climate and energy package used only GDP as differentiation
criterion.

4.2.1 Sharing the financing between Annex 1 countries only

Table 4 - 1 shows the top 20 Annex 1 countries that would contribute to public climate
financing if the financing is shared between only those countries in Annex 1. The
contribution according to the three approaches is shown, ranked by the final column —
the average of the three approaches.

Table 4 - 2 shows the actual annual contribution (in million US$) towards the 100
billion US$ per year climate financing of these top 20 Annex 1 countries, according to
the three approaches.

® http://unfccc.int/parties_and_observers/parties/annex_i/items/2774.php
” Previously, the new scale of assessments for the next three year period has been
agreed in the UN General Assembly in the December before the period is due to start.
We might therefore reasonably expect a revised scale to be agreed for 2010 to 2012
in December this year.
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Table 4 - 1 Top 20 Annex 1 contributors to climate financing, ranked by the final indicator — the
average of the three approaches
Share of
2006

Share of Annex 1

Annex 1 UN | GHG Share of

scale of emissions | 2006

assessments | (excl. Annex 1 Average
Country 2007-2009 LULUCFEF) GDP indicator
us 25.5% 39.2% 35.8% 33.5%
Japan 19.3% 7.6% 11.1% 12.7%
Germany 9.9% 5.5% 7.2% 7.6%
Russia 1.4% 12.0% 5.1% 6.2%
UK 7.7% 3.6% 5.4% 5.6%
France 7.3% 3.1% 5.3% 5.2%
Italy 5.9% 3.1% 4.6% 4.6%
Canada 3.5% 4.1% 3.3% 3.6%
Spain 3.4% 2.4% 3.4% 3.1%
Australia 2.1% 3.0% 1.9% 2.3%
Netherlands 2.2% 1.2% 1.6% 1.6%
Turkey 0.4% 1.8% 2.2% 1.5%
Poland 0.6% 2.2% 1.5% 1.4%
Ukraine 0.1% 2.4% 0.8% 1.1%
Belgium 1.3% 0.8% 1.0% 1.0%
Switzerland 1.4% 0.3% 0.8% 0.8%
Sweden 1.2% 0.4% 0.8% 0.8%
Austria 1.0% 0.5% 0.8% 0.8%
Greece 0.7% 0.7% 1.0% 0.8%
Norway 0.9% 0.3% 0.6% 0.6%
EU-27 45.1% 28.3% 37.7% 37.0%
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Table 4 - 2 Annual contribution in million US$ of top 20 Annex 1 countries to climate financing
Share of
2006

Share of Annex 1

Annex 1 UN | GHG Share of

scale of emissions | 2006

assessments | (excl. Annex 1 Average
Country 2007-2009 LULUCF) GDP indicator

(US$sMZyr) (USsMZ/Zyr) | (USSM/yr) | (US$SM/Zyr)
us 25,509 39,168 35,779 33,485
Japan 19,275 7,639 11,093 12,669
Germany 9,945 5,480 7,237 7,554
Russia 1,391 11,987 5,114 6,164
UK 7,701 3,608 5,445 5,585
France 7,306 3,054 5,327 5,229
Italy 5,889 3,127 4,647 4,554
Canada 3,452 4,053 3,258 3,587
Spain 3,441 2,384 3,436 3,087
Australia 2,072 2,968 1,862 2,301
Netherlands 2,172 1,153 1,624 1,649
Turkey 442 1,833 2,240 1,505
Poland 581 2,196 1,543 1,440
Ukraine 52 2,385 791 1,076
Belgium 1,278 754 961 998
Switzerland 1,410 297 757 821
Sweden 1,242 371 844 819
Austria 1,028 506 811 782
Greece 691 702 951 781
Norway 907 298 634 613
EU-27 45,054 28,306 37,719 37,027

4.2.2 Sharing the financing between all countries

Table 4-3 shows which countries the top 20 contributors to climate financing would be,
if climate financing is shared between all countries. Again, the three approaches are
ranked by the final column, which shows the average of the three approaches.

Table 4 - 3

Top 20 contributors to climate financing, ranked by the final indicator — the average of

the three approaches

Country

UN scale of
assessments
2007-2009

Share of
2006
global
GHG

Share of
2006
global
GDP

Average
indicator
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emissions

(excl.

LULUCF)
us 22.0% 18.8% 21.9% 20.9%
China 2.7% 19.2% 10.2% 10.7%
Japan 16.6% 3.7% 6.8% 9.0%
Germany 8.6% 2.6% 4.4% 5.2%
UK 6.6% 1.7% 3.3% 3.9%
France 6.3% 1.5% 3.3% 3.7%
Russia 1.2% 5.7% 3.1% 3.4%
India 0.5% 5.0% 4.6% 3.3%
Italy 5.1% 1.5% 2.8% 3.1%
Canada 3.0% 1.9% 2.0% 2.3%
Brazil 0.9% 2.6% 2.8% 2.1%
Spain 3.0% 1.1% 2.1% 2.1%
Mexico 2.3% 1.7% 2.1% 2.0%
South Korea | 2.2% 1.5% 1.9% 1.8%
Australia 1.8% 1.4% 1.1% 1.4%
Netherlands 1.9% 0.6% 1.0% 1.1%
Indonesia 0.2% 1.5% 1.3% 1.0%
Iran 0.2% 1.5% 1.2% 1.0%
Saudi Arabia | 0.7% 1.1% 0.9% 0.9%
Turkey 0.4% 0.9% 1.4% 0.9%
EU-27 38.9% 13.6%0 23.0% 25.2%

Table 4 - shows the actual annual contribution (in million US$) towards the 100 billion
US$ per year climate financing of these top 20 countries, according to the three

approaches, if the financing is shared among all countries.
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Table 4 - 4 Annual contribution in million US$ of top 20 countries to climate financing
Share of
2006
global
GHG
UN scale of emissions | Share of
assessments | (excl. global Average
Country 2007-2009 LULUCF) GDP 2006 | indicator
(US$sMZyr) (USsMZ/Zyr) | (USSM/yr) | (US$SM/Zyr)
us 22,000 18,769 21,864 20,878
China 2,667 19,179 10,200 10,682
Japan 16,624 3,661 6,779 9,021
Germany 8,577 2,626 4,422 5,208
UK 6,642 1,729 3,327 3,899
France 6,301 1,463 3,255 3,673
Russia 1,200 5,744 3,125 3,357
India 450 4,973 4,588 3,337
Italy 5,079 1,499 2,839 3,139
Canada 2,977 1,942 1,991 2,303
Brazil 876 2,640 2,814 2,110
Spain 2,968 1,142 2,099 2,070
Mexico 2,257 1,684 2,109 2,017
South Korea | 2,173 1,471 1,851 1,832
Australia 1,787 1,422 1,138 1,449
Netherlands 1,873 552 992 1,139
Indonesia 161 1,506 1,280 982
Iran 180 1,517 1,168 955
Saudi Arabia | 748 1,078 867 898
Turkey 381 878 1,369 876
EU-27 38,857 13,564 23,049 25,157

4.2.3 Which of the three approaches?

The three approaches to sharing climate financing have various advantages and
disadvantages and each affects the amount that some countries would contribute
more than others.

The UN scale of assessments approach

An advantage of using the UN scale of assessments approach is that it is a recognised
scale that has already been negotiated and agreed in a UN forum. It is based largely
on gross national product (GNP). The US contribution is capped at 22%. All countries
contribute to the UN regular fund according to the scale; the minimum contribution is
0.001%. The top 6 countries on the scale (US, Japan, Germany, UK, France and Italy)
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already contribute 65% of the fund. The top two countries (US and Japan), plus the
EU-27, together contribute 77% of the funding. The top 20 countries contribute
already 90% of the funding. The EU-27 contribution under this approach would be
38.9%6, or 38,900 US$M per year.

Annex 1 countries as a group make up 86% of the UN funding according to the UN
scale of contributions. If only Annex 1 are considered, the contribution by the USA in
particular rises above the cap of 22% to 25.5%. The EU contribution under this
approach would be 45.1%b, or US$45,100 million per year.

A precedent has been set for a modified version of the UN standard scale being used.
For example, UN peacekeeping budgets use a modified version of the scale.

Share of GDP approach

Contributions to a fund could be based on economic capability, measured, e.g. in GDP.
If just Annex 1 countries are included, the top 5 ranking of countries would be the US,
followed by Japan, Germany, the UK and Russia. The EU contribution under this
approach would be 37.7%6, or US$37,700 million per year.

If all countries are included, the USA would still be the largest contributor, contributing
almost exactly the same percentage as under the UN scale. According to this scale,
China jumps from ninth in the UN scale to second in the list, contributing a
significantly larger proportion. Japan drops to third and contributes a significantly
lower amount to the find. Russia drops to eighth. The EU-27 contribution under this
approach would be 23.0%6, or US$23,000 million per year.

Share of GHG emissions

Contributions to a fund could be based on responsibility for the problem, measured,
e.g. in current emissions. The approach we have used is to analyse the proportion of
2006 GHG emissions, excluding emissions from LULUCF.

If only Annex 1 countries are considered, the USA tops the list (39.2%), followed by
Russia (12%), then Japan (7.6%) and Germany (5.5%). This is the largest
contribution by the USA under any approach. The contribution by the EU would be
smaller than under many approaches at 28.3%b6, or US$28,300 million per year.

Including all countries and ranking country contributions according to share of global
GHG emissions (excluding LULUCF) produces yet another picture. Major developing
countries appear high on the list. Under this approach, China in fact tops the list
ahead of the US, with the two countries making an implied contribution to climate
financing of 19.2% and 18.8%, respectively. Russia and India would also rise to third
and fourth in the list, respectively. EU countries only just appear in the top 6
contributors on the list, with Germany in joint sixth place with Brazil, each contributing
2.6%. The EU-27 contribution under this approach would be 13.6%6, or US$13,600
million per year.

9 December 2009 | 20

A SUSTAINABLE ENERGY SUPPLY FOR EVERYONE



ECOFYS

The proportion of global emissions for countries affected by deforestation, in particular
countries such as Brazil and Indonesia, is quite heavily affected by whether LULUCF
emissions are included in the calculation or not. Here we have excluded these
emissions. If these emissions are included, Brazil’'s share in global emissions rises
from 2.6% to 3.9%; for Indonesia the share rises from 1.5% to 2.2%. Otherwise the
ranking of the main emitters remains largely unchanged. The EU-27 contribution
under this approach would drop slightly, to 12.4%6, or US$12,400 million per year.

4.3 Summary

If only Annex | countries are expected to contribute to public funds to mitigate climate
change, the highest contribution by the USA would be 39.2% (US$39,200 million per
year), which would be the case if the share of GHG emissions approach were adopted.
The highest contribution by the EU-27 would be 45.1% (US$45,000 million per year)
under the UN scale of assessment approach.

If all countries are taken into account, the three potential approaches to sharing the
necessary public financing of climate actions would result in very different implied
contributions by the EU-27. Again, the UN scale of assessments would result in the
highest implied contribution by the EU, at 38.9% (US$38,900 million per year).
According to the share of global GDP approach, the EU’s share would be 23%
(US$23,000 million per year). Taking the share of global GHG emissions in 2006
(excluding LULUCF), the EU-27 contribution would be 13.6% (US$13,600 million per
year). If you include LULUCF emissions, this contribution drops further to 12.4%
(US$12,400 million per year). Taking the average of the first three indicators, the EU-
27 contribution would be 25.2% (US$25,200 million per year).

Note that the EU in its climate and energy package used only GDP as differentiation
criterion.
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5 current positions of emerging economies on emission
reductions

This section addresses the fourth research question in the study: what is the
magnitude of overall reductions by emerging economies? We consider the situation of
China, India, Brazil, South Africa, Mexico and South Korea.

This analysis is based on the Climate Action Tracker designed by Ecofys and Climate
Analytics, an independent science-based assessment which tracks the emission
commitments and actions of countries.® The Climate Action Tracker provides an up-to-
date assessment of pledges by individual countries to reduce their greenhouse gas
emissions.

We also assessed what other studies have examined adequate pledges for these
emerging economies (Project Catalyst 2009, UNFCCC 2009, Winkler 2009, Hohne and
Sterk 2009, Hohne et al. 2009). These studies applied a wide range of effort-sharing
principles, some of which are based on equity principles such as equal per-capita
emissions or capability to pay, while others are based on the staged or delayed
participation of developing countries, based on historical responsibility. Yet others are
based on the principle that efficiencies across all countries should converge. As a
result, the range of pledges proposed by the studies for a specific country is usually
large.

5.1 China

Current pledge

China has announced to reduce its CO, emissions per unit of GDP by 40% to 45%
from 2005 to 2020 (Government of the People’s Republic of China 2008, National
Development and Reform Commission (NDRC) 2007). China has agreed and is
implementing a domestic energy efficiency target (-20% per unit of GDP from 2005 to
2010) and a renewable energy target (15% of primary energy by 2020), in addition to
a number of other reduction measures.

Current and project performance against 15-30%b target

China's international target to reduce CO, emissions per unit of Gross Domestic
Product (GDP) is inconsistent with China's domestic national climate plans. It is
difficult to assess the GDP intensity target, because the data underpinning the basis of
the proposed target, such as assumed emissions or GDP growth, were not provided.
Using different data sources and future GDP growth rates to convert the GDP intensity

& www.climateactiontracker.org
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target to absolute emissions, the proposed reduction is close to ‘business as usual’ and
probably less than would be expected if current national policies are implemented.

China’s domestic climate plans include targets and policies on energy efficiency and
renewable energy which are ambitious and would see China achieve a rating of
‘moderate to sufficient’. While these plans would still equate to an absolute increase of
emissions, they would also improve CO, emissions per GDP by -50 to -60% from 2005

to 2020 at the assumed GDP growth rate. However, the new target falls short of that
ambition.

It is to be welcomed that China has proposed a quantitative emission target, as this
allows for international verification. Since this is China's own contribution, further
reductions may be feasible if financial resources are made available.
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Figure 5 - 1 Historical emissions, projected emissions and pledge for China
5.2 India

Current pledge

India's climate plan provides eight national missions in key areas (Government India
2008, Government India and Planning Commission 2008). While several measures are
provided, only a few are quantified in terms of the anticipated resulting emission
reductions and most are rather general, e.g. promoting public transport or fuel
switching in industry. The plan does not provide an overall baseline and mitigation
scenario. However, detailed targets on the electricity sector are contained in the 11th
five-year plan.

Current and project performance against 15-30%b target

India’s goals are rated medium, because while India has provided a national climate

plan, it focuses on qualitative elements and does not quantify the effects on total
emissions.
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Figure 5 - 2 Historical emissions, projected emissions and pledge for India
5.3 Brazil

Current pledge

Brazil has announced that it will reduce emissions by 36% to 39% compared to
reference emissions in 2020, i.e. to around 1994 levels (Government Brazil 2009,
Government Brazil 2008a, Government Brazil 2008Db). It is still necessary to "define
the sources of funding for each of the initiatives that need to be taken to achieve the
targets" and the pledge is conditional on external financing. Earlier, Brazil provided a
detailed national climate change plan that covers all relevant sectors (energy, forestry
& agriculture, industry, waste and transport). The most important measure is a plan to
reduce the deforestation rate in the Amazon region by 80% between 2005 and 2020.
Brazil has created the Amazon Fund, which receives international financing designed
to achieve this goal.

Current and project performance against 15-30%b target

Brazil's climate target is ambitious. Brazil is one of the first major developing countries
to have set an emission reduction target. It provides very ambitious goals for reducing
emissions from deforestation, the main source of greenhouse gas emissions in the
country. However, current emissions from deforestation are highly uncertain, so the
impact of measures to reduce deforestation rates on national emissions is also
uncertain, and achieving the target is conditional on external financing. Non-forestry-
related measures could be strengthened, as these are covered in less detail and their
emissions are projected to increase significantly under the reference scenario (they
will also grow under the proposed target).
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Figure 5 - 3 Historical emissions, projected emissions and pledge for Brazil

5.4 South Africa

Current pledge

South Africa has provided a comprehensive study of long-term mitigation pathways
and options up to 2050 (DEAT 2007). There are, however, no concrete plans or
priority measures for implementation. A decision on domestic measures is scheduled
to be made by 2012.

Based on this plan, South Africa announced on 6 December to reduce its emissions
34% below reference in 2020.

Current and project performance against 15-30%b target

South Africa provided a detailed, comprehensive scenario analysis, but has not
specified which of the measures will be implemented. Two scenarios from the national
study are provided in the figure below.
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Figure 5 - 4 Historical emissions, projected emissions and pledge for South Africa
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5.5 Mexico

Current pledge

Mexico has a very detailed national plan up to 2012, which includes measures and
their effects on emissions (SEMARNAT 2009). The emission reductions up to 2012 can
be considered a first step, noting that funding has been secured for implementation up
to 2012. The plan is in line with an overall strategy to reduce emissions by 50% by
2050, which assumes moderate reductions in the early years and more ambitions
reductions later.

Current and project performance against 15-30%b target

Mexico has an extremely detailed climate plan with significant actions up to 2012 and
ambitious long-term goals. It is a 22% reduction below reference. However, on the
downside, Mexico has made reductions after 2012 conditional on external financing,
without further specification.
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Figure 5 - 5 Historical emissions, projected emissions and pledge for Mexico

5.6 South Korea

Current pledge

South Korea has agreed to reduce its emissions 30% below reference emissions by
2020, which is 4% below the 2005 value (Greengrowth 2009). South Korea recently
provided a climate change strategy, but only in the Korean language.

Current and project performance against 15-30%b target

South Korea has proposed a voluntary reduction target that is relatively stringent and
represents a substantial deviation from ‘business as usual’ (30%). However, the
comparable effort range requires more ambitious reductions due to the country’s
relatively high level of development.
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Figure 5 - 6 Historical emissions, projected emissions and pledge for South Korea

5.7 Summary

The actions proposed by emerging economies and developing countries in their
current pledges could lead to a reduction in the growth of emissions of 5-15% below
business-as-usual emissions by 2020. This is not enough to meet the 15-30%
reduction needed by 2020 to limit global warming to 2°C or even lower. But
developing countries could be closer to the range than Annex | countries to their 25%
to 40% range. The assessment is difficult to make, due to data limitations and
uncertainties around the developing country proposals.

There are large differences between the ambition levels of the countries in this group.
Brazil ranks high with its recent reduction proposal. In the middle of the range are
emerging economies such as Mexico and South Korea, which propose to reduce the
growth of their emissions by the 2020s. Difficult to assess are the international targets
in emissions per GDP from China and India.
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Appendix 2 - EU environmental policies implemented between
1990 and 2005

Renewable energy policies

. Due to the influence of renewable energy policies in the EU and the Member
States, renewable electricity production in the EU-25, excluding large-scale
hydropower, increased four-fold between 1990 and 2005. Production of
renewable heat and liquid biofuels for transport both increased by 20% (Biofuels
Research Advisory Council 2006; European Commission 2002; IEA 2003).

Landfill gas policies

. As a result of waste policies, emissions of methane from landfill sites in the EU-
25 fell by 40% between 1990 and 2005 (EEA 2007). At the EU level, the Landfill
Directive was introduced. Among other things, this stipulates increased use of
landfill gas collection and energy recovery from the produced methane.

N>O from industry

o N>O emissions from industry in the EU-25 fell by more than 50% between 1990
and 2005 (EEA, 2006). Most N,O emissions from chemical industries come from
adipic acid and nitric acid production. The N,O emissions from adipic acid
production in the EU-25 fell by 80% between 1990 and 2005. Most of the
reductions were achieved between 1997 and 1999 due to reduction measures in
German, French and UK adipic acid production (Oko-Institut 2006; EEA 2004)
and in 2004 due to an additional reduction in France (EEA 2006).

Combined Heat-Power generation (CHP)

. There has been a significant increase in the level of installed cogeneration
capacity (mainly fired by natural gas) in the EU; the amount of electricity
produced by cogeneration plants in the EU-25 doubled between 1990 and 2004,
while the amount of heat produced by cogeneration increased by 40% over the
same period (IEA 2005; IEA 2006). Cogeneration, also known as CHP, was
promoted through various types of national policies such as subsidies, fiscal
measures, feed-in tariffs and obligations.

Efficiency improvements in the built environment

. Temperature-corrected energy consumption for space heating per household in
the EU-15 (in the cold and moderate central climatic zone, i.e. excluding Italy,
Greece, Portugal and Spain) fell by approximately 23% between 1990 and 2005,
which is approximately 1.8% per year (Eurostat 2006; Eurostat 2003). In the
study it was estimated that a 0.8% per year improvement in energy consumption
was the result of national policies that have promoted thermal insulation and
energy efficient heating systems through building standards and financial
incentives.
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Common Agricultural Policies (CAP)

. Europe’s Common Agricultural Policies were not specifically designed to reduce
greenhouse gases. But one side effect of CAP policies has been a reduction in the
numbers of livestock, leading to a reduction in methane emissions.

F-gases

. EU-15 emissions of HFC (hydrofluorocarbons) from the production of halocarbons
fell by 86% in the period 1997-2005 (EEA 2007). This decline was mainly a result
of policies stimulating end-of-pipe measures in the production of HCFC-22.

Passenger cars

. Between 1990 and 2005, CO, emissions from road transport increased by 30% in
the EU-15. Between 1995 and 2005, however, the specific CO, emissions of new
passenger cars fell by 13%, from 185 gCO,/km to 161 gCO,/km (European
Commission 2006). This improvement has been attributed to two developments:
the agreement between the European Commission and the auto industry
(referred to as the ACEA Agreement) and the increasing proportion of diesel cars,
which are on average more efficient than petrol-fuelled cars. The latter trend is
mainly caused by the price difference between diesel and petrol and was not
considered to be due to the impact of policy. This shift explains approximately
20% of the improved CO, performance of cars. The remaining improvement has
been attributed to the ACEA Agreement.

Efficiency improvements and fuel switch in industry and the energy sector

. In the period 1990-2005, substantial reductions in CO, emissions from the
energy sector were observed in the United Kingdom and Germany. The most
important reason for German CO, reductions in electricity and heat production
were efficiency improvements in coal-fired power plants. This is considered to be
an autonomous effect due to old plants being replaced by new plants with
greater efficiency and not the result of policy. In the United Kingdom, the most
important factor in the emission reductions mentioned above was the fuel switch
from coal to natural gas in electricity production. This so-called ‘dash to gas’ was
mainly driven by the privatisation of the UK electricity industry and low natural
gas prices in the 1990s. This was not considered to be the result of policy within
the scope of this study and is therefore not included in the figures. The same
applies to the energy sector in other EU countries; changes in CO, emissions
were mainly driven by the liberalisation of the energy market and the prices of
various fuels. This is why we have limited our estimates of the policy effect on
CO, emissions from the energy sector to the effects of renewable energy and
CHP.

. Based on evaluations of voluntary agreements in the period 1990-2004 in
different countries (Eichhammer 2006) concluded that the policy effects were
‘rather weak’ compared to autonomous developments.
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