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Key Recommendations
Key factors that complicate ‘like for like’ comparison are land use, land-use changes and forestry
(LULUCF) , which is included (or not) in radically different ways in the various targets; domestic offsets,
particularly in relation to some of the more uncertain carbon sinks; the role of ‘complementary measures’ ;
and differing degrees of openness to international offsets. Also, the reliance of most developing country
pledges on intensity targets is one amongst many reasons why these targets are hard to compare.
Strength of Annex I commitments.
The IPCC estimated that trajectories towards 450ppm would require reductions by Annex I countries in
aggregate 25-40% below 1990 levels by 2020. Current pledges are unlikely to meet this in terms of
emission reductions within Annex I. The question of who is falling short depends of course upon different
approaches to comparability as discussed in our previous paper (Climate Strategies, 2009: Ward, M. and
Grubb, M.: Comparability of effort by Annex I Parties: An overview of issues) and in particular, issues around
the base year, projected population growth, and inclusion of land use. The collective global impact including
current non-Annex I pledges is beyond the scope of this paper.
Scope and the value of a Common Accounting Framework.
Most of the countries analysed either focus on a Kyoto-gases or energy-related emissions target or do not
specify clearly the scope. LULUCF however is a crucial component within the Australian target and forms an
important component of the overall potential contribution in several countries. Countries are currently
defining pledges – if they define scope at all – based on national circumstances. The lack of a common
accounting basis for post-2012 targets makes it extremely difficult to understand and compare country
targets, and indeed the collective impact of these targets. There is a danger of countries ‘cherry picking’
systems that make their targets look more ambitious than they really are. The experience in the
negotiations leading up to the Kyoto Protocol and in negotiating the rules for its implementation show the
risks of diverse accounting approaches.
Retaining comparability with different target approaches.
Within a common accounting framework it may still be possible for countries to define targets in different
ways. Some might choose a ‘total responsibility target’ that encompasses all fungible emission reductions
within an agreed “cap”; others may adopt targets for components (such as energy-related emissions), with
separate targets, “policies and measures”, and/or domestic offsets to address other activities (such as
forestry, agriculture and other categories). It may be possible to reconcile such different approaches if
countries taking “full scope commitments” offer scenarios of how their energy-related, qualifying LULUCF,
and international offsets might add up to their commitment; and countries making “component”
commitments offer scenarios of the overall potential impact of their national plans on national emissions,
accounted according to the same principles. Such information would enable comparison of efforts between
countries and transparently establishing how commitments may “add up” to set the world on a credible
course for tackling climate change.
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Introduction
During the past year in the run up to the 15th UNFCCC Conference of Parties, there have been a great many
pledges made by national governments about their commitments in the post-Kyoto era. While these
commitments frequently demonstrate a huge step forward in taking the threat of climate change seriously
and their willingness to be party to an internationally co-ordinated effort to achieve ambitious goals, it is not
always clear what these pledges exactly mean in ways that can be compared. The pledges offered by
countries use different base years, different baskets of GHG gases and different approaches to the use of
offsets and sequestration methods.
A key issue is exactly how the treatment of Land Use, Land Use Change and Forestry (LULUCF) is intended
in the pledges, as this can have a significant effect on the extent of abatement. Where LULUCF is included
as an integral part, this expands the ‘net’ of the pledge but means that implications for industrial emissions
may be unclear and the implications dependent upon the LULUCF accounting basis. Excluding LULUCF from
the headline figure, conversely, gives an incomplete picture of whether and how the country may address
land use emissions. Consequently, in this report we attempt to separate out the LULUCF component (if any)
to facilitate like-for-like comparison. Ultimately, to correctly assess the progress made from any international
agreements based on these pledges, a consistent accounting basis will be needed to ensure full and clear
comprehension of their real impact on GHG abatement.
While there are already some easily accessible models to encourage comparison e.g. the GAINS model by
IIASA1, this study aims to provide a more in-depth explanation of the meaning of the recent pledges made
by the Australian, Chinese, Japanese, Russian, Kazakhstan, Indian, Canadian and USA governments. In
particular it tries to break down what if any of these targets are dependent on emission abatements from
LULUCF sources.
This study is written in two parts. The first provides a background introduction to LULUCF (by Murray Ward),
the key messages from the studies’ analysis and brief summary tables of current pledges. These are
designed to allow for quick comparisons between the following parameters: country targets as declared with brief notes on the actual scope as above - and set against consistent base years (1990, 2005);
approximations of country energy-related emission target-equivalents (domestic + international) stripped of
domestic LULUCF or other domestic offsets; and approximations for country target contributions to domestic
LULUCF and other domestic offsets. These estimates draw from official government publications and as well
from work by independent experts for each particular country. Part one also includes a proposed “framework
table” for Annex I Party pledges. It uses the data on the countries in this study to illustrate how it can be
helpful to set out the pledges in a way that makes them more understandable and comparable.
The second section includes short descriptions of the included countries individual pledges, their
background, feasibility and what areas they cover. Some of these can get into more detail about how
countries expect to meet their proposed targets, so provide more than just an understanding of the pledges
themselves.

1

http://gains.iiasa.ac.at/gains/reports/AnnexI-LULUCF.pdf!
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Part 1 Framework for Country Pledges and the Role of LULUCF
The Role of LULUCF
Murray Ward2
All Annex I Parties have commitments under the UNFCCC (i.e. the Convention) to annually report their
estimates of anthropogenic emissions and removals of greenhouse gases from all sectors and all sources
(excluding gases managed by the Montreal Protocol). This includes the sector that, since Kyoto, has been
referred to as the LULUCF sector (land use, land use change and forestry).3
However, what is annually reported in Parties inventories, and what is accounted by specific countries for
LULUCF in terms of meeting their Kyoto Protocol first commitment period (KP CP1) legal obligations, can be
two very different things. This provides a potential for considerable confusion. Moreover, current
negotiations on possible LULUCF rules for KP CP2 contemplate the possibility for a quite different accounting
framework; so it cannot be assumed that what has applied in CP1 will simply roll over to CP2. This adds to
the confusion about what pledges that countries have made for 2020 targets might mean in practice.
To recap, the key elements of the LULUCF rules for Annex B (developed country) Parties for KP CP1 are:
• Under Article 3.3, all Parties must account over the period 1 January 2008 to31 December 2012 for
the net of emissions and removals from afforestation, reforestation and deforestation (A/R/D) that
has occurred since 1990. In practice, the accounting system identifies those parcels of land for
which these activities have occurred and then accounts for emissions and removals by looking at
carbon stock changes on this land over this period.
• Under Article 3.4, Parties can then voluntarily account for some additional LULUCF activity types,
again for activities that have occurred since 1990: forest management, revegetation, cropland
management and grazing land management. Given the expectation that countries would only
volunteer to include these activities in their accounting if they were a removal (i.e. net
sequestration, so a credit), the total of potential credits from forest management under Article 3.4
was capped on a per Party basis (as listed in an appendix in the LULUCF section in the Marrakech
Accord). However, the legal wording of this text has the effect that this cap would also apply to any
emissions, if in fact net emissions happen in reality, not net removals.
In practice, any net removals or net emissions stemming from Article 3.3 and 3.4 accounting act as domestic
offsets to the emission targets the Parties have for CP1 – which (as set out in Annex A of the KP) are
established for the basket of six greenhouse gases in all sectors not including LULUCF. Net removals from
LULUCF (the expected outcome) add to the amount of emissions allowed by the targets (i.e. add to Parties’
assigned amounts); net emissions reduce the allowed emissions.
One additional rule addresses a particular circumstance of primarily, but not only, Australia which had large
net emissions from its LUCF sector in 1990 from land clearance practices. (Almost all other Annex B Parties
had small or, in some cases, large net removals.) This special rule is set out in the second sentence of
Article 3.7. In short, it means that those Parties that had net emissions in their LUCF sector in 1990 can add
the emissions from deforestation to their base year emissions estimate. These Parties will then need to
include these areas of land in their accounting of emissions over 2008-2012. To the extent that deforestation
emissions decline, they effectively get a ‘credit’ (equal to the emissions in 1990 times five less the emission
over 2008-2012). This credit can offset emission gains in other sectors. As noted, this rule primarily applies
to Australia, although there were a few other Annex B Parties that had small net emissions from their LUCF
sector in 1990.
It can be seen from this description that the Kyoto rules for LULUCF in CP1 can result in very partial
accounting of emissions and removals from the LULUCF sector. This is not necessarily a bad thing. For
"!!

!

Global Climate Change Consultancy (GtripleC)
!Prior to Kyoto this was generally referred to as just the LUCF sector. In recent years, the categorisation has become further
complicated by a reporting guideline that groups LULUCF together with other emissions in the agriculture sector in a category called
AFOLU (agriculture, forestry and other land use).
#
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example, because credits from removals have the effect of allowing increases in emissions from other
sectors (or, put another way, mean reductions in emissions from these other sectors need not happen to the
same degree), providing credits for removals that would occur anyway, e.g. in forests that are re-growing
following human or natural disturbances in previous times, is something that should be avoided. It works
against the intent of the Convention.
Note that this issue is also what is behind the “cap” on removals from forest management under Article 3.4.
However, one reality about this cap is that it was negotiated in a period of time when the potential entry
into force of the Kyoto Protocol had been thrown into doubt by the US withdrawal from Kyoto. Some,
seemingly very generous, amounts for this cap were negotiated by some major Parties – although, in at
least one instance (Canada) a Party with a high cap has subsequently chosen not to elect to account for
Article 3.4 forest management (because of fears that their pre-1990 forests might prove to be large net
emitters, given recent levels of forest fires and pest attacks, and uncertainties about what might be deemed
as “human induced”).
The negotiations of potential LULUCF rules for KP CP2 have been plagued for many years by the complexity
of issues and the possible range and variability (across Parties) of outcomes, including perceived possible
new loopholes that might enter the accounting system. (“Better the devil you know.”) However, generally
speaking, there seems to be preference for a fuller accounting system that better reflects actual emissions
and removals and provides a broader coverage of incentives to reduce emissions and enhance removals.
The question is: How?
Against this general background, some particular questions relevant to key Annex I countries and pledges
covered in this study (but mostly unanswered by countries) are:
When countries say their pledges “include the LULUCF sector”, what does this mean? ...as it has been
included in KP CP1? So, for example:
• With respect to Article 3.4, will the voluntary choice to account, or not, made for CP1 be the same in
CP2?
• Does Australia expect to get the benefit of reducing their deforestation emissions that they’ve
received in CP1, again in CP2?
• Do Parties that have had the benefit of a high cap for removals for forest management under Article
3.4 expect the same cap again?
• Will the voluntary nature of Article 3.4 accounting remain, or will it be mandatory for CP2 and
thereafter? Or will some other accounting framework be agreed, that has fuller coverage and where
accounted emissions and removals in the LULUCF sector might be more similar to those reported in
the annual inventories for Convention purposes?
• Will noticeable gaps in the LULUCF accounting system, such as emissions from wetlands (including
peatlands), now be included?
• With regard to the United States, which has large areas of pre-1990 forests re-growing following
human or natural disturbances in previous times (so very high business-as-usual removals from
these managed forests), will it apply offset credits from these removals against the emission targets
they set for their other sectors? Or is the US just planning on LULUCF offset credits from enhanced
removals or reduced emissions due to specific new management practices, i.e. by comparison with
some baseline practice?
A new issue that is raised in the country studies relates to how a possible “bar approach” (as suggested by
the EU) might work in practice. In particular a concern is raised that it might allow for a significant change in
forest management practice (e.g. increases in harvesting rates) that results in a general lowering of average
carbon stocks of production forests, without any accounting of this permanent loss of carbon. This may
occur, for example, for the purposes of a significant increase in biofuel feedstock as a replacement for fossil
fuels. Countries could, in effect, get a ‘credit’ for the reduced fossil emissions, while long term average
carbon stock losses occur in their forests and this goes unaccounted. But the atmosphere sees this extra
carbon, because credits within a capped system just allow other reductions to not be made.
The key message on LULUCF, and it is a quite fundamental point, is that the LULUCF rule set, or at least
how country pledges connect to specific options for this rule set, need to be well understood at the time that
countries’ pledges are being considered and negotiated. This most certainly is not the case at the present
time.
7

INTERPRETING EMISSIONS PLEDGES – THE NEED FOR A COMMON ACCOUNTING FRAMEWORK

Framework for Country Pledges – What Exactly is Being Proposed?
In this section we set out the key data that can drawn from the country studies in Part 2 for Annex I Parties,
and the relevant publications upon which these have relied. This data, and accompanying qualitative
information, is placed in a “framework table” that separates out the various elements so that it is easier to
understand and compare.
This table sets out information, to the extent that this is available, on the seven Annex I Parties covered in
this paper (albeit noting Kazakhstan’s only partial Annex I status). This is provided as an illustrative example
of a framework by which Parties’ pledges can be better understood and compared at the very basic, but
crucial, level of (1) what are the proposed ‘allowed emissions’ of greenhouse gases from sectors not
including LULUCF (here called ‘equivalent KP Annex A’), (2) what ‘credits’ towards meeting these targets do
countries expect from their domestic LULUCF sector given a certain LULUCF rules set, and (3) what
additional aspects of their pledges or national circumstances may reduce (or increase) global emissions.
Where this table is incomplete, it is because the needed information was either not available at the time of
finalising this paper, or what information was available from Parties was not clear, either in intent or
currently provided official data.
Table 1.1 Current Pledges
Country
Pledge(s)

AUSTRALIA:2
Emissions, Mt CO2e
Annex A LUC
1990
415.5
132.2
2000 494.9
72.8
2005
524.6
82.6
Total base year (2000)
Annex A + LUC = 567.7
Targets:
- 25% cf 2000
KP Annex A equiv
LUC
- 15% cf 2000
KP Annex A equiv
LUC
- 5% cf 2000
KP Annex A equiv
LUC
Australia, in setting out
its proposed targets in
domestic reports,
appears to have included
A/R removals of 15.0 Mt
in 2000 in its base year
calculation of 552.7
MtCO2e (versus 567.7
above). Targets and %
changes with this 552.7

‘Allowed
Emissions’
Equiv KP Annex A;
(and Article 3.7(2)
if applic)
2020, Mt CO2e

Percent change in
2020 Allowed Emissions
cf 1990

cf 2005

371.1
54.6
425.8

-10.7%
-58.7%
-22.3%

-29.3%
-33.8%
-29.9%

420.6
61.9
482.5

1.2%
-53.2%
-11.9%

-19.8%
-25.0%
-20.5%

470.1
69.2
539.3

13.1%
-47.6%
-1.5%

-10.4%
-16.2%
-11.2%

Domestic
LULUCF
circumstance1

Additional
Elements/Issues
– equiv effect
on reductions

LUC and Article
3.7(2) dominates
the LULUCF
circumstance. The
official projection
for LUC emissions
in both 2010 and
2020 is 49.0 Mt, so
less than the LUC
allocation in the
target under all
targets. (Also see
note 2)
Removals from A/R
under Article 3.3
over 2008-2012 are
estimated to
average 20.5Mt/yr
reducing to about
7Mt in 2020
(depending on the
LULUCF rule set
post-2012).
Australia elected to
not account for
Article 3.4 LULUCF
activities in KP CP1,
so emissions and
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MtCO2e base (and incl
A/R in 1990 & 2005) are:
- 25% cf 2000
- 15% cf 2000
- 5% cf 2000

414.5
469.8
525.0

-24.0
-13.9
-3.8

-29.1
-19.6
-10.1

removals that may
occur from the
broader LULUCF
sector are not
captured in this
accounting.

(Also see note 2 for
further details on the
domestic formulation of
Australia’s target)
Country
Pledge(s)

‘Allowed
Emissions’

Percent change in
2020 Allowed Emissions

CANADA:
Emissions, Mt CO2e
Annex A
1990
591.8
2005
731.0
Target:
- 17% cf 2005
KP Annex A equiv

606.7

2.5%

-17.0%

EU27:
Emissions, Mt CO2e
Annex A
1990 5,563.8
2005 5,107.6
Targets:
- 30% cf 1990
KP Annex A equiv
- 20% cf 1990
KP Annex A equiv

3,894.6

-30.0%

-23.7%

4,451.0

-20.0%

-12.9%

JAPAN:
Emissions, Mt CO2e
Annex A
1990 1,269.7
2005 1,357.8
Target:
- 25% cf 1990
KP Annex A equiv

952.2

-25.0%

-29.9%

KAZAKHSTAN3:
Emissions, Mt CO2e
Annex A
1990
300
1992 316.5
2005
220
Targets:
- 15% cf 1992
KP Annex A equiv

Domestic
LULUCF
Position unclear.
Canada elected to
not account for
Article 3.4 LULUCF
activities in KP CP1.
Projections for
A/R/D under Article
3.3 are not
provided for 2020.
Position unclear.
EU contemplates a
different LULUCF
rule set but the
extent of LULUCF
credits that would
result is unclear.
The meeting of the
-20% target is
seen to exclude
LULUCF credits, but
the-30% target to
require it.
Position unclear.
Japan’s Art 3.4 FM
cap for CP1 is 47.7
MtCO2/yr. Credits
in the future will
depend on future
LULUCF rule set.
Under a “narrow
approach” LULUCF
projected removals
are 39 Mt/yr.
Position unclear.
Kazakhstan’s
LULUCF sector is a
smallish net sink
(about 6 Mt/yr)
with little year-toyear variation in
removals levels.

269.0

-10.3

Additional
Elements

An issue may arise
with respect to
‘carry over’ of
surplus assigned
amount from CP1 –
although the status
of Kazakhstan and
KP CP1 remains
open.

22.3
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RUSSIA:
Emissions, Mt CO2e
Annex A
1990 3,319.3
2005 2,117.8
Targets:
- 25% cf 1990
KP Annex A equiv
- 20% cf 1990
KP Annex A equiv

Country
Pledge(s)

2,489.5

-25.0%

17.5%

2,655.5

-20.0%

25.4%

‘Allowed
Emissions’

Percent change in
2020 Allowed Emissions

UNITED STATES:
Emissions, Mt CO2e
Annex A
1990 6,126.8
2005 7,133.2
Targets:
International pledge
- 17% cf 20054
KP Annex A equiv
House Bill HR2454
- sector caps only
KP Annex A equiv
plus other measures5
KP Annex A equiv

Kerry-Lieberman Bill

6

5,920.6

-3.4%

-17.0

6109.0

-0.3%

-14.4%

5854.0

-4.5%

-17.9%

Position unclear.
Russia’s Article 3.4
FM cap for CP1 is
121.1 MtCO2/yr.
Actual removals
(up to this cap)
would add to other
expected surplus
assigned amount
(see carry over
issue in next
column). Under a
“bar approach”
Russia has
proposed a
reference removals
level of 177.8
MtCO2 (equal to in
1990). Estimated
average removals
in 2013-2020 are
246.8 Mt/yr.

Carry over of
surplus assigned
amount from CP1
(including
equivalent to the
credits from
LULUCF) would
commensurately
add to its ‘allowed
emissions’ (i.e.
weaken Russia’s
target).

Domestic
LULUCF

Additional
Elements

The intent in
domestic bills is
seemingly that
domestic LULUCF
would be treated
as an offset,
subject to stringent
offset rules that
reductions are real,
verifiable and
additional. This is
quite different to
Kyoto LULUCF rules
where credits from
LULUCF accrue
from activities that
are not subject to
an additionality
test.

The HR 2454 Bill
contains two
measures that
would have the
effect of lowering
global emissions.
From WRI analysis:
1) The purchase of
international forest
reductions (720 Mt
in 2020) with
allowance sale
revenues can be
seen as being
equivalent to a
11.8% reduction cf
1990 and 10.1% cf
2005.
2) An international
offsets ratio of
1.25:1 is estimated
to equal a 375 Mt
reduction in 2020.
This would be
equivalent to a
6.1% reduction cf
1990 and 5.3% cf
2005.
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Notes
1) Where numerical values are provided for projections, these are taken from government sources, e.g.
recent National Communications or submissions in the run up to COP15.
2) For Australia, the assumption taken in the first section of its data above is that the second sentence of KP
Article 3.7 will continue to apply but, given the Australia pledge, the base year for the calculation of the
assigned amount shifts from 1990 to 2000. The land use change (LUC) component of the Australia pledge is
shown separately here to facilitate comparisons with other countries for which the second sentence of KP
Article 3.7 does not apply. It should be noted that the calculated total allowed emissions for the targets
(Annex A plus LUC) does not accord with the values provided in domestic reports for these Australia targets.
The apparent explanation is that, in those target calculations, the base year emissions are reduced by the
removals from A/R in 2000 (15Mt). Note that calculating it this way would not follow the provisions of Article
3.7(2). Also of note is that, in 2000, the overall LULUCF sector was a net sink in Australia, not a net source;
so technically the provisions of Article 3.7(2) would not apply if this base year was used. (However, the
provisions would apply if a 1990 or 2005 base year were used.) Projections for A/R and LUC in 2020 are
provided in the case study in Part 2. These imply a significant potential benefit to the equivalent target for
Annex A gases/sources.
3) Kazakhstan awaits an amendment to the Kyoto Protocol before it can become an Annex B Party,
accounted under the rules of the Protocol. Kazakhstan stated pledge refers to a 1992 baseline. The data is
from the Common Reporting Format from November 2009. Given the recent ratification of Kazakhstan, its
Annex 1 inventory has not yet undergone a review.
4) The international pledge is taken as -17% cf 2005 on an economy wide basis.
5) From analysis by WRI. “Other measures” here includes industrial performance standards and performance
standards for other uncapped sectors. International forests and offset ratio provisions (also provided in the
WRI analysis) are shown separately in the “Additional Elements” column.
6) An analysis was not available at the time of finalising this paper. But, by 2020 the Kerry-Lieberman Bill
proposes that all sectors that are to be capped will be capped at 17% below 2005 levels. These sectors
account for 85% of US GHG emissions. This just leaves a question about what policies are planned in the
remaining sectors, and hence what will be the likely equivalent “allowed emissions” of these sectors, and
hence economy wide.
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Chart 1:1 Projected net impacts of targets of Annex I countries compared to 1990 and 2005
baseline

This chart demonstrates countries pledges according to against the 1990 and 2005 baselines, with the dark
blue lines denoting the minimum target and light blue the maximum.
Information on the non-Annex I Parties is not included in the framework table for two reasons. First it is
something of an apples and oranges comparison, because of the nature of the data (e.g. pledges on an
intensity basis). Second, the availability of data is quite different. Annex I Parties have all been required to
recently provide their latest National Communications, so these and recent annual inventory reports provide
a good snapshot of relevant recent official data.
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Chart 1:2 pledged reductions in emission intensity by China and India compared to 2005
baseline

This chart demonstrates the pledged reductions in emission intensity in the non-Annex I countries of China
and India. We have chosen to display these rather than the expected projected changes in total emissions
as to do so would give a misleading idea about the comparability of effort made by these countries due to
the high expected increases in total emissions from a much lower emissions per capita baseline
Table 1:2 below provides some analysis of the data contained in the country studies in Part 2 for China and
India. It gives projections for actual changes in emissions compared to the 1990 and 2005 baselines.
Table 1:2 Country data for non-Annex I Parties
Country
China
absolute
intensity
India
absolute
intensity

Energy-related emissions
% change from 1990
baseline

Energy-related emissions
% change from 2005
baseline

Inventory not available

+32% ~ +90%

259.8% ~ 468.9%

102.9% ~ 220%

Domestic LULUCF

There will be additional
reforestation projects, with
expected sequestration equivalent
to 294 MT pa by 2020
N/A

Conclusion
This paper has attempted to clarify the meanings of current national emission pledges, in order to gain a
better understanding of their implications and aid comparison. Since the majority of countries have defined
targets for 2020 covering at least the basket of Kyoto gases, where different base years are used (mostly
1990 and 2005) these are easy to adjust for in inter-country comparisons. There are however many other
features of the targets that make their interpretation and comparison problematic.
The most significant of these is the inclusion of land use, land-use changes and forestry (LULUCF). This
forms a crucial element in the plans and emission profiles of some of the major emitters, however most of
the countries analysed either focus on an energy-related emissions target or do not specify clearly the
scope. LULUCF however is clearly a crucial component of the Australian target (and is likely to account for a
substantial share of their emission reductions), and forms an important component of the overall potential
13
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contribution in several countries. Depending on how removals reference levels (or “the bar”) are set
contributions could be particularly large in Russia and the EU. The Australian LULUCF component of their
target focuses upon the better understood, forestry-related components; those for other countries are
potentially wider in scope.
In the individual examples of Russia and the EU, reference levels have been proposed that are significantly
below historical levels. Thus a key issue is whether this predicted sink decline is justified, i.e. whether it can
be attributed to natural factors, or to planned changes in management regimes. In the case of the EU, the
planned increase in harvesting built into the reference level reaches 20% by 2020, compared to current
levels. Russia is planning a 5.7% increase in harvesting rates, and despite this, significant sequestrations
compared to the reference level. Russian experts consider the planned harvest increase unlikely to be
achieved; thus removals could potentially be larger than predicted, and under un-capped accounting the
beneficial effect on the assigned amount greater.
The other complications in comparing targets identified in this paper include the inconsistency that
countries measure: domestic offsets, particularly where LULUCF is not included directly in the target but can
generate domestic offsets; the role of ‘complementary measures’ that would yield reductions outside the
scope of non-comprehensive caps themselves(these may greatly affect the amount of emission reductions
expected from a pledge, even if they cannot be 100% guaranteed); differing degrees of openness to
international offsets, ranging from a pure focus on domestic action to a wholly open approach to offsets
including categories beyond the CDM itself (e.g. sectoral or REDD crediting); and the reliance of most
developing country pledges on intensity targets, so that the implications for the quantities of absolute
emission reductions depend on scenarios of economic growth.
In addition, countries may consider other contributions to the global effort – such as public finance – as
being relevant. These non-emission dimensions are not considered in this paper but could be important in a
comprehensive assessment.
Essentially, at present countries are adopting accounting bases – if they define them at all – based on
national circumstances. The lack of a common accounting basis for post-2012 targets makes it extremely
difficult to compare country targets, or even indeed the collective impact of these targets. The negotiations
need to agree the principle of a common accounting framework for emission pledges; this is an essential
underpinning of a rational, transparent, efficient and effective global approach to controlling greenhouse gas
emissions.
The difficulties of separate accounting systems are particularly marked when trying to assess the ‘aggregate
impact’ of international agreements. Following the Copenhagen Accord there have been a number of studies
debating whether or not current pledges are sufficient to keep us on a 2 degree pathway, (e.g. Sterne &
Taylor4., Rogelj et al5, WRI6 and EcoFys7) with responses ranging from positive to very negative depending
on their assumptions over the ‘loopholes’ each individual country’s pledge could potentially allow.
For the present, the various national targets differ mostly in their approach to LULUCF emissions and
international offsets. Yet, a sharp distinction between energy-related vs. land-use emissions makes little
sense if countries frame their targets as comprehensive “responsibility” targets, including verifiable domestic
LULUCF changes, that are intended also to include fully fungible offsets – which does in theory offer
maximum leverage over global emissions.
A system to accommodate all the major economies that have set emission targets may need to cope with
targets applied to major parts of their economies (e.g. energy-related), complemented by other approaches
(policies, domestic offsets) for other parts. To retain the potential to compare efforts, countries adopting
quantitative commitments could choose to define these in different recognised ways.
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Some countries might choose a total responsibility target that encompasses all fungible emission reductions,
domestic and international, on a basis that also defines the common accounting framework. This could
include land-based accounting for LULUCF activities for which anthropogenic emission changes can be
adequately measured (principally relating to forestry), though considerable uncertainties remain around the
nature of land-use-related activities that could be considered.
However many countries are defining a cap for energy-related emissions, with separate targets, “policies
and measures”, and/or domestic offsets to address other activities (such as forestry, agriculture and other
categories).
Either approach could be combined with additional financial commitments or linkages that might generate
‘off balance sheet’ emission savings in other regions. Of course, developing countries that do not offer
quantitative targets might form a third category focused around NAMAs. This combines ideas of Kyoto-style
cap-with-flexibility with the Schedules approach introduced by Australia.
The various countries we have studied would fall into different categories in terms of how they have
approached target definition, and some combine features of both. A common accounting framework would
help to understand how much of the recognized emission classes different offerings covered.
This framework would enable countries that take on full scope quantity commitments to gain along with this
a broader use of flexibilities, between the three main categories of domestic energy, agreed land-use
categories, and international offsets on a commonly accounted, verified and consistent basis. Obviously the
extent to which countries choose to use these flexibilities could vary, as with the current EU restrictions
upon use of offsets.
To maintain the potential to compare efforts between these groups, we propose that countries should also
table scenarios consistent with their commitment:
Countries taking “full scope quantity commitments” should offer scenarios of how their energy-related,
qualifying LULUCF and international offsets might add up to their commitment;
Countries making “component” commitments should offer scenarios that indicate the overall potential impact
of their national plans on national emissions, accounted according to the same principles.
Such information is crucial to enable comparison of efforts between countries in the different categories. It is
also the only way of transparently establishing how commitments coming out of Copenhagen “add up” in
terms of the balance between the supply of, and potential demand for, international offsets – and thus,
whether the package overall sets the world on a credible course for tackling climate change.
The “framework table” set out in this paper is proposed as a means to set out in summary form the
necessary quantitative and qualitative information that enables negotiators and the broader interested
community to understand exactly what pledges mean and add up to.
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Part 2 Country Studies
Section 2. Australia
Antonia Baker8, Tim Laing9, Andrew Macintosh10, Murray Ward
Australia has always placed a high emphasis on the role of LULUCF, being as it is the second largest
contributor, after energy, to their net emissions in the 1990 Kyoto inventory (130,114Mt out of a total
546,328Mt)11.
Under the Rudd government, Australia has pledged towards a target of 60% net greenhouse gas emissions
reductions below 2000 levels by 2050, incorporating a 5%- 15% reduction below 2000 levels by 2020. If
Australia became party to a comprehensive international agreement, capable of stabilising atmospheric
concentrations of greenhouse gases at around 450 parts per million of carbon dioxide equivalence or lower,
then the stipulated reduction by 2020 would be increased to 25%. Despite the Australian Senate’s rejection
of the Carbon Pollution Reduction Scheme (CPRS), the 5-25% mitigation target range has bi-partisan
support. This target remains Australia’s official pledge for the purpose of international negotiations and has
been confirmed in the January 2010 submission to the Copenhagen Accord.
The Australian government has set an unconditional minimum commitment to reduce emissions by 5%
below 2000 levels by 2020 irrespective of the outcome of Copenhagen. This cap automatically includes
emissions from LULUCF, with ‘credits’ available for re-growth of forests and soil carbon sequestration on
deforested land.
The current LULUCF projections are confined to emissions and removals from reforestation, afforestation
and deforestation.12 They do not include the LULUCF emissions/removals from the additional human-induced
activities related to LULUCF sources described in Article 3.4 of the Kyoto Protocol, i.e. forest management,
cropland management, grazing land management and revegetation, though these are expected to be
included should the international community change the rules to exclude non-anthropogenic emissions from
national totals. If reductions from these sources were included the proportion of Australia’s target made up
of LULUCF would obviously increase. The figures modelled here demonstrate Afforestation/Reforestation and
Land Use Change, referred to from now on as A/R & LUC.
However, some of the additional greenhouse gas sources, as mentioned above, are included in the
Australian voluntary carbon market. Under the scenario mentioned above, the offsets from LULUCF sources
– that are not currently counted towards Australia’s international commitments – can be traded. These
include: agricultural soils (grazing and crop land management), bio-sequestration through soil carbon and
biochar; enhanced forest management; and non-forest revegetation and vegetation management. This
voluntary market would provide additional incentives to reduce emissions/enhance sinks in LULUCF
activities, which could result in abatement that is additional to Australia’s official mitigation target.
As discussed, the A/R & LUC projections modelled here are based on emissions and removals from
reforestation, afforestation and deforestation only. Potential emissions/removals from other A/R & LUC
activities were excluded on the assumption that Australia would carry its position on Article 3.4 activities into
the post-2012 regime (Australia elected not to include any emissions/removals from Article 3.4 activities in
the first commitment period). Data on afforestation and reforestation were drawn from the CPRS-5, CPRS-15
and Garnaut-25 scenarios. A single deforestation projection was used for the three target scenarios, which
was based on the November 2009 version of the CPRS Bill. In late April 2010, the Australian Government
postponed the introduction of the CPRS until at least 2013.

8

!Economic Consultant, Climate Strategies

9

Research Assistant at the TSEC2: Energy, Emissions and Technology Policy in European and Global Contexts
Electricity Policy Research Group, University of Cambridge
10
Associate Director of the ANU Centre for Climate Law and Policy (College of Law), The Australian National University
11
Australian Greenhouse Emissions Information System (AGEIS) (2009). http://ageis.climatechange.gov.au/
12
The projections assume the CPRS is introduced and that the CPRS conforms to the version announced in November 2009.

16

INTERPRETING EMISSIONS PLEDGES – THE NEED FOR A COMMON ACCOUNITNG FRAMEWORK

Chart 2.1 below provides this scenario’s projections under the 5% and 25% targets for total emissions
(‘Annex A’ gases/sources plus A/R&LUC) and, as well, these broken out into their two parts.
Chart 2:1: Projected Total Emissions, Projected Emissions from A/R & LUC and Projected
Emissions from non-A/R & LUC sources under the minimum (5%) target and maximum (25%)
target

Source: Projected by A. Macintosh, National University of Australia
In the period up to 2007, the graph above describes Total Emissions (Gross Emissions from official inventory
plus Land Use Change and Afforestation and Reforestation). Given the projected emissions and removals
occurring within A/R & LUC, it is then instructive to consider what the implications are for Annex A
gases/sources, including how these allowed emissions compare with 1990 and 2005 levels. This data is set
out in Table 2:1 below.

17

INTERPRETING EMISSIONS PLEDGES – THE NEED FOR A COMMON ACCOUNITNG FRAMEWORK

Table 2:1 Projected A/R&LUC emissions and effect on Australia’s target
1. Contextual data
(MtCO2e)

A/R

LUC

A/R&LUC

Annex A
Emissions

Total
Emissions

1990 (actual)

-2

132

130

416

546

2000 (actual)

-15

73

58

495

553

2005 (actual)

-23

83

60

525

584

Low
-5% cf 2000

Med
-15% cf 2000

High
-25% cf 2000

Target
Total emissions

525

470

415

% Target cf 1990

-4%

-14%

-24%

% Target cf 2005

-10%

-20%

-30%

2. Projections data and effect on equivalent Annex A targets
2020 Projections for A/R and LUC under targets
A/R

LUC

A/R&LUC

Low target

-10

20

10

Medium target

-40

20

-20

High target

-40

20

-20

Allowed emissions for Annex A gases/sources (Total emissions minus A/R&LUC); % change cf 1990 and
2005
Annex A
Emissions
in 2020

% change
cf 1990

% change
cf 2005

Low target

515

23.9%

-1.8%

Medium target

490

17.9%

-6.6%

High target

435

4.6%

-17.2%

Source: Projected by A. Macintosh, National University of Australia13
It is important to note that projections of abatement in A/R & LUC are subject to considerable uncertainty.
Deforestation emissions are notoriously difficult to forecast because of the nature of the underlying drivers
and uncertainties associated with measurement. Ongoing changes in deforestation policies at the federal
and state levels have added an additional layer of uncertainty. Further, net emissions from
afforestation/reforestation are expected to show a high level of year-to-year variability because of
vulnerability to fire and climate effects such as drought.14 If Australia elects to include other A/R & LUC
activities under Article 3.4, this will also affect A/R & LUC abatement.

13

Historic data drawn from AGEIS http://www.climatechange.gov.au/en/climate-change/emissions.aspx. Data for the period 2008-2011
drawn from Tracking to Kyoto and 2020, http://www.climatechange.gov.au/publications/projections/tracking-to-kyoto.aspx. The
projections are based on the November 2009 version of the CPRS.
14
The degree of uncertainty associated with afforestation/reforestation is reduced by the Kyoto rules, which currently prevent positive
emissions from afforested/reforested land units.!!
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Chart 2:2 Projections for total A/R & LUC emissions with upper and lower uncertainty
boundaries calculated from Land Use Change and Afforestation/Reforestation

Source: Projected by A. Macintosh, National University of Australia and Tim Laing, University of Cambridge
The current Australian submissions for estimates of Land Use Change minus Afforestation/-Reforestation do
not contain estimates of uncertainty for inter-annual variability on the Land Use Change element of
projections. However applying a simple standard deviation of the data method, (approximately 10%) again
demonstrates the wide range of actual outcomes that could be reasonably expected in any given year.
These variations, positive and negative, could be expected to cancel each other out and not affect Australia’s
net emissions for a whole period. However, given the small time frame of 2012 – 2020, one or two years
with outcomes substantially different from their projections could have a significant effect of the mean
sequestration effects, thus harming Australia’s ability to meet her end target amount. These boundaries of
expectation for each year in each target scenario are illustrated in chart 2:2, above.
This chart displays the projected path of A/R & LUC Emissions under the minimum (5%) and maximum
(25%) targets. The thin lines surrounding the projections show the upper and lower bounds of expected
actual outcomes.
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Section 3. United States of America
Antonia Baker, Devin McDaniels15
At present the US Conference of Party pledge is ‘subject to domestic law’, therefore it is more sensible to
estimate the expected emission reductions resulting from the pending Congressional American Clean Energy
and Security ACES bill (H.R. 2454), as passed by the House of Representatives, rather than any other
proposals since internationally declared targets would not be allowed to contradict the agreements already
in place. There has already been detailed analysis of this bill by the World Resources Institute (WRI).
This study estimates that the ACES caps by themselves imply total emissions by 2020 will fall by at least 14
percent relative to 2005 levels16 (equivalent to 0.6% relative to 1990 levels). This would be the result of
17% caps on key emitting sectors, which account for 87% of total emissions. However, the overall
implications of the proposed legislation are much more complex, as indicated in Table 3:1 which provides an
overview of the results of the WRI analysis, focusing on the emissions reductions achieved by 2020 under
the three different scenarios.
Table 3:1 WRI Emissions Reduction Scenarios17
Absolute Emissions (MMTCO2eq), 2020
BAU Emissions
WRI Caps Only
WRI Caps plus Complementary
WRI Caps plus Additional

7,389.8
6,109
5,134
4,759

% change from Baseline
1990 (6148.3)
2005 (7129.9)
20.2
3.6
-0.6%
-14.3%
-16.5%
-28%
-22.6%
-33.3%

Table 3:2 Breakdown of WRI Emissions Reduction Scenarios by 2020 (MMtCO2)18
WRI
WRI Scenario Components
Scenarios
WRI Caps Only
WRI Caps plus Complementary
– International Forestry Offsets
by 2020
– EPA Industrial Performance
Standards
– Performance Standards for
Uncapped Sources
– Strategic Reserve
WRI Caps plus Additional
– International Offset Provisions
(1.25 = 1)

2020 Projected
Absolute Emissions
6,109
5,134

Incremental Reductions by
Scenario Component

720
89
115
51
4,759
375

$%
16

!Economic Consultant, Climate Strategies

John Larsen, Emission Reductions Under Cap & Trade Proposals In The 111th Congress (October 2009), World Resources Institute,
http://pdf.wri.org/usclimatetargets_2009-10-28.pdf
17
This table is adapted from Table 1, contained in Larsen 2009 (Ibid). Business as usual emissions projections are based on the Annual
Energy Outlook 2009 (US Energy Information Administration), and provide the reference case for both this WRI analysis and for the
EPA analysis of H.R. 2454 (http://www.epa.gov/climatechange/economics/pdfs/HR2454_Analysis.pdf). The three scenarios in Table 3:1
correspond to the original scenarios presented in Larsen (2009) as follows: WRI Caps Only denotes “H.R. 2454 Emissions caps only”;
WRI Caps plus Complementary denotes “H.R. 2454 Caps plus all complementary requirements”; WRI Caps plus Additional denotes
“H.R. 2454 Potential range of additional reductions.”
18
It is important to note that the three scenarios represent incremental additional reductions. Thus, WRI Caps plus Complementary
includes the reductions in WRI Caps Only, plus further reductions as outlined in the ‘incremental reductions’ column. Likewise, WRI
Caps plus Additional includes the reductions under WRI Caps Only and the reductions under WRI Caps plus Complementary, plus
further reductions. The numbers in this table are rounded for coherence.
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An additional 10% reduction in emissions is projected under the more optimistic WRI Caps plus
Complementary scenario. As illustrated in Table 3:2, this projected reduction of 975MMTCO2 by 2020
beyond the WRI Caps Only scenario comprises:
• International forestry offsets: large additions through a provision in the H.R. 2454 bill that would set
aside allowances to purchase 720 MMTCO2 of international forestry offsets in 2020.19
• Industrial performance standards: a one-time 50% improvement in emissions performance (against
projected 2013 industrial emissions) due to EPA industrial performance standards, accounting for
90MMTCO2 of emissions mitigation against business as usual in 2020, and a further 115MMTCO2 of
reductions through performance standards for other uncapped sources, totalling 205MMTCO2 by 2020.
• Strategic Reserve: a reduction of 51MMTCO2 through allowances set aside for the Strategic Reserve
(H.R. 2454). If a set trigger price is reached, allowances are auctioned from the Strategic Reserve, but
the reserve must be replenished by purchasing offsets. If the trigger is not reached, WRI assumes the
reserve allowances remain unused and this effectively tightens the cap. In either case, the strategic
reserve effectively yields additional reductions.
WRI estimate that these complementary measures will contribute a further 14% decrease in emissions,
bringing the total reduction to 28% of 2005 levels, or a 16% reduction against 1990 levels.
A third, more optimistic scenario, WRI Caps plus Additional, projects a further 5% decrease by 2020, or
375MMTCO2 of reductions beyond those projected in the WRI Caps plus Complementary scenario. These
reductions are achieved through the 1.25 units of international offsets for every unit of compliance, which
the WRI estimates at 375MMTCO2 in 2020.20
Further small levels of abatement can be expected from a separate supplemental reduction program for
domestic agriculture, forestry and renewable energy, which amounts to 0.28% of allowance value only
through 2016 (in the Waxman-Markey bill, slightly greater in the Boxer-Kerry Senate bill as of December
11). These do not figure in WRI estimates for 2020.
The WRI estimates of emission reductions achieved by 2020 from the cap only (WRI Cap Only scenario)
seem reasonable when analysed against Environmental Protection Agency estimates. Using two different
CGMs, and various scenarios, the EPA estimate emissions of between 6,224MMTCO2 and 6,590MMTCO2 in
2020, which compare well with the WRI estimates given that the EPA analysis models CCS Bonus
Allocations, and Output-based Rebates.21 The other two estimates are a good starting point for analysis but
they depend upon assumptions which are difficult to verify, particularly the high levels of emission reduction
from improved standards which may be unrealistically optimistic. The Kerry-Boxer bill would delay
performance standards on uncapped sources until 2020, and these reductions are not included in that
scenario. Also many of these additional reductions come from forestry and the agricultural sectors and from
the use of offsets. Whether these sources can be fully realized will depend on developing the appropriate
means to ensure the integrity of reductions from these sources.
In order to put the WRI figures into context, we develop three scenarios to explore the level of emissions
reductions achieved when key assumptions are varied. The level of emissions reductions achieved through
performance standards, the additionality of international offsets, and the inclusion of Strategic Reserve
reductions are the key variables.22 Scenario 1, the most conservative, assumes that EPA industrial
performance standards achieve a 25% reduction in emissions and that reductions from other uncapped
sources total 57.5MMTCO2 (50% of that in the WRI analysis), and it excludes all emissions reductions
achieved through international offsets. Scenario 2 also assumes that EPA industrial performance standards
achieve a 25% reduction in emissions, and reductions from other uncapped sources total 57.5MMTCO2, but
instead that international offsets are 50% additional, and thus achieve half the amount of real emissions
reductions. Finally Scenario 3 assumes a 50% reduction from EPA performance standards, 115MMTCO2
19
While “set aside”, these allowances are not however removed from the system per se (e.g. as is the case with the reserve set aside).
They, therefore, do not tighten the cap (i.e. reduce the target). Rather, they get sold back into the system and the monies raised
purchase the international forestry reductions. This can alternatively be seen as a means for the US government to fund international
forest reductions (e.g. REDD), as are other developed country governments.
20
As with international forest reductions, the offset ratio does not change the US target, per se, but does cause additional international
reductions that will benefit the atmosphere.
21
http://www.epa.gov/climatechange/economics/pdfs/HR2454_Analysis.pdf
22
All three scenarios exclude emissions reductions due to the Strategic Reserve for the sake of simplicity, as we have no basis for
deciding whether or not the trigger price would be tripped in 2020, and thus whether or not international offsets would form part of the
reductions. If the Strategic Reserve reductions were included, total emissions in 2020 under each scenario would be decreased by
51MMTCO2.!
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reduction from other uncapped sources and full additionality of international offsets (equivalent to WRI Caps
plus Additional), but excludes reductions from the Strategic Reserve. Table 3:3 presents the results for these
three scenarios.
Table 3:3 Alternative Emissions Reduction Scenarios23
Absolute Emissions (MMT CO2eq), 2020
BAU Emissions
WRI Caps Only
Scenario 1
Scenario 2
Scenario 3

7,389.80
6,109.00
6,006.68
5,459.18
4,809.36

% change from Baseline
1990 (6148.3 MMT)
20.2
-0.64%
-2.30%
-11.21%
-21.78%

2005 (7129.9 MMT)
3.6
-14.32%
-15.75%
-23.43%
-32.55%

Percentage reductions of between 2% and 22% below 1990 levels, and between 16% and 33% below 2005
levels, are achieved under the various scenarios. Varying the additionality of international forestry offsets
has the largest effect on total and percentage reductions achieved under each scenario. These reductions
are more modest than those estimated by the WRI analysis, since reductions under the more optimistic WRI
scenarios derive most of their reductions from international offsets.

23

BAU Emissions and WRI Caps Only are the same as in Table 3:1. See accompanying footnote for further details.
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Section 4. Canada
Devin McDaniels
In 2007 Canada ratified the Kyoto Accord with the Kyoto Protocol Implementation Act (KPIA). This was one
of the last acts of the then ruling Liberal government, which fell in election to the incumbent Conservative
government later in 2007. Currently emissions projections suggest that Canada has a high likelihood of
falling short of meeting its 2012 Kyoto target KPIA.24
Major uncertainties surround Canada’s emissions reductions over the coming decades. The most recent
pledge (made January 29, 2010) is a 17% reduction below 2005 levels by 2020, submitted to coincide with
the newly formed Copenhagen Accord.25 As shown in Table 1, this represents a 2.5% increase above 1990
emissions levels by 2020. It should be noted that this pledge is contingent upon pending US legislation, and
other parties to the Copenhagen Accord following through with their respective emissions reduction
commitments.26
Table 4:1 Canadian Copenhagen Accord Emissions Reduction Pledge (Excluding LULUCF)
2020 Absolute Emissions
Target
607MT

Percentage change from 1990
baseline (592MT)
+2.5%

Percentage change from 2005
baseline (731MT)
-17%

Table 4:2 LULUCF Adjusted Canadian Copenhagen Accord Emissions Reduction Pledge
2020 Absolute Emissions
Percentage change from 1990
Percentage change from 2005
Target
baseline (540MT)
baseline (772MT)
641MT
+19%
-17%
Source WRI: Comparability of Annex I Emissions Reduction Pledges, Feb 2010
Table 4:2 illustrates how this emission reduction pledge would be adjusted with the inclusion of LULUCF
sources, based on WRI analysis (and assumptions). Canada is currently not including LULUCF sources within
its Kyoto accounting, since forest management stands to be a net source of Canadian emissions between
2008 and 2012.27 This is due to natural disturbances to Canadian forests (such as the mountain pine beetle
infestation and major forest fires), which negate the sink capacity of these resources. Canada’s recent
emission reduction pledge does not include LULUCF.
Although Canada does have a defined emissions target, this target exists in absence of a comprehensive
plan to achieve reductions. The government has proposed automotive emissions standards in line with the
approach of the United States,28 and plans regulations to make 90% of Canada’s electricity generation net
zero by 2020. Furthermore, the government has signalled their intention to develop an emission-intensity
based industrial regulatory system that may be integrated with a North American cap and trade system. It is
expected that this plan will harmonize with US legislation in terms of gases covered, targets, and
exemptions, in order to minimize any disturbances to cross-border trade flows.29
Prior to announcing the Copenhagen Accord Pledge, the Canadian government approach to combating
greenhouse gas emissions was encapsulated in the 2007 Turning the Corner plan.30 Revised in 2008, this

"&

http://unfccc.int/resource/docs/natc/can_nc5.pdf
http://unfccc.int/files/meetings/application/pdf/canadacphaccord_app1.pdf
26
http://www.ec.gc.ca/default.asp?lang=En&n=714D9AAE-1&news=EAF552A3-D287-4AC0-ACB8-A6FEA697ACD6
27
http://www.iisd.org/pdf/2009/climate_change_mitigation_land_use.pdf
28
http://www.ec.gc.ca/ceparegistry/documents/regs/ghg/COM1103_Draft_e_03.pdf
29
With respect to exemptions, Canada is particularly concerned about the competitiveness implications of climate mitigation policy for
its growing oil and gas sector in the context of a strong trade relationship with the United States. The government has suggested that it
may consider this sector as a ‘energy intensive trade exposed’ industry, and treat it as such under climate legislation.
http://www.ec.gc.ca/default.asp?lang=En&n=714D9AAE-1&news=EAF552A3-D287-4AC0-ACB8-A6FEA697ACD6
30
http://www.ec.gc.ca/doc/virage-corner/2008-03/pdf/541_eng.pdf
25
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plan provides some insights into the broad strategy that the Canadian government may follow in working
towards their most recent pledge.31
Table 4:3 Turning the Corner
Year
BAU (Environment
Canada Reference
Case)
Emissions Target
(Reductions)
Percentage Change
from 2006 BAU

2005
731mt

2006
756mt

2020
937mt

607mt
(-330mt)
-20%

Turning the Corner (hereafter TTC) targeted a reduction of 20% below 2006 levels by 2020, as shown in
Table 4:3. This plan comprised of an industrial regulatory system, and a range of policy measures to help
reduce greenhouse gas emissions across various sectors of the economy. Under the regulatory framework,
Canadian industry would be required to meet increasingly stringent emissions intensity standards over time.
These intensity standards would create a price for carbon emissions, and would be complemented by a
range of compliance options including offsets, inter-firm trading, or the option of contributing to a
‘Technology Fund’. Hydrofluorocarbons (HFCs) and fugitive gases released from various industrial processes
(conventional oil and gas, mining and manufacturing) were to be reduced as part of the medley of policy
measures targeting reductions in specific sectors.
It should be noted that TTC was based on a reference case that has since been proved inaccurate. The
Environment Canada reference case forecast emissions of 756mt in 2006, when in fact emissions were only
718mt.32 In the reference case, the 2020 BAU emissions projection was 937mt. Thus, the pledged 20%
reduction against 2006 levels by 2020 leads to total reductions of 330mt and projected emissions of 607mt.
Table 4:4: Comparing Turning the Corner and Copenhagen Accord Pledge
Policy
Turning The Corner (2008)
Copenhagen Accord Pledge (2010)

Target
20% of 2006 emissions
17% of 2005 emissions

Emissions in 2020
607mt
607mt

As shown in Table 4:4, the TTC plan and the recent Copenhagen Accord Pledge lead to a nearly identical
level of absolute emissions in 2020, even though the BAU projections contained in the TTC plan are flawed.
The TTC can serve as a model for the types of emissions reductions that Canada will need to make in order
to reach the goal of 607mt by 2020. Although it is important to recognize that the breakdown of emissions
and the apportionment of reductions across sectors contained in the TTC plan may not play out as initially
forecast, analyzing this plan is nonetheless useful in exploring the dynamics of emissions reductions in the
Canadian context.
The reductions envisioned by the TTC plan are summarized in Table 4:5 and Table 4:6. Table 4:5 shows
how reductions will be achieved through the broad components of the plan, and which level of government
is responsible for which reductions. The sectoral breakdown of emissions reductions is detailed in Table 6.
Table 4:5 Turning the Corner – Breakdown of reductions
Policy
Regulatory Framework for
Industrial Greenhouse Gas
Emissions

Emissions Reductions by 2020
165mt
Breakdown:

Government
Federal

31

A Canadian government website states that the Turning the Corner approach will be fine-tuned “following the economic downturn
and the renewed engagement of the US Administration.” http://www.ecoaction.gc.ca/climatechange-changementsclimatiques/indexeng.cfm.
32
Canada’s 2007 Greenhouse Gas Inventory, http://www.ec.gc.ca/pdb/ghg/inventory_e.cfm, and Turning the Corner, Detailed
Emissions and Economic Modeling, 2008. http://www.ec.gc.ca/doc/virage-corner/2008-03/pdf/571_eng.pdf!!
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Policy

Emissions Reductions by 2020
Regulatory Framework: 125mt

Government

Technology Fund: 20mt
Fugitive gases and HFCs: 20mt

Regulations on transportation,
infrastructure, consumer and
commercial products
Announced
Provincial/Territorial Measures
Unannounced
Provincial/Territorial Measures

65mt

40mt

Provincial /
Territorial

60mt
Breakdown:
Clean Electricity: 25mt
Further Reductions: 35mt33

Total

330mt

Table 4:6 Turning the Corner – Breakdown of reductions by sector
Sector

Electricity

Emissions
Reduction
by 2020
30mt

Oil sands

60mt

Conventional
Oil and Gas
Mining

20mt

Transport

35mt

Buildings

20mt

Landfill Gas/
Forestry
Clean
Electricity

55mt

Further
Reductions

35mt

20mt

25mt

Description

- 1.48 billion in funding pledged for renewable energy
development
- 40% of all new energy sources will be renewable (relative to
reference case)
- Provincial incentives for clean energy
- Assumption of significant in-house abatement
- May lead to 60mt reduction by 2020
- Reliance on CCS
- Regulated codes of practice for fugitive emissions: 50%
reduction of 2006 levels
- Regulated codes of practice for HFC emissions: 50% reduction
of 2006 levels
- Fuel consumption standards for new vehicles
- Federal regulation of renewable fuel content
- Provincial legislation of speed limiters in commercial trucking
(pending)
- Energy efficiency improvements throughout building life-cycle
- Assumptions of provincial adherence to federal strategy
- Expected to be significant source of offsets
-

Possibility of federally mandated clean energy systems:
Nuclear power
East-west transmission grid
Adoption of BC’s net-zero target
Federal programs to reduce electricity demand
Enhancement of green buildings
Non-regulated industrial emissions
Smart urban growth

Total
330mt
Source: Environment Canada Turning the Corner report, 2008
!'Further Reductions’ are those that could be implemented at the Provincial level, and they include: Enhancement of Green Buildings,
addressing Non-Regulated Industrial Emissions, and promoting Smart Urban Growth. http://www.ec.gc.ca/doc/virage-corner/200803/pdf/541_eng.pdf
##
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Some of the key uncertainties that may affect the emissions reductions targeted in TTC include the growth
rate of the Alberta oil sands and global oil prices, the pace of Carbon Capture and Storage (CCS)
development, and provincial actions to reduce emissions.
The largest single contributor to medium term growth in Canadian emissions by 2020 will be the extraction
and processing of non-conventional oil reserves contained in the Albertan oil sands.34 The oil sands are a
major driver of the Canadian economy, and are projected to play an important role in Canada’s long-term
economic growth. With significant reserves yet to be exploited, the rate at which the oil sands are developed
through new projects will greatly affect Canada’s overall greenhouse gas emissions in 2020 and beyond.
Leaked Canadian federal government documents suggest that a principal approach for reducing future oil
sands emissions will be to slow their growth by 10% by 2020, below the projected 165% growth by that
year.35 A key variable in this growth projection is the price of oil. The TTC assumed a price of $50/barrel
through 2020, and a price above this level could lead to more rapid development of the oil sands, and higher
emissions in 2020.
The Canadian government is relying heavily on Carbon Capture and Storage (CCS) technologies to help
mitigate emissions from the oil sands, and from other industry and power generation point sources. The
extent to which CCS will lead to mitigation by 2020 is uncertain, and depends on the success of current
demonstration projects, as well as the development of a sound regulatory and legal environment for CCS
investments, particularly in Alberta.36 It may be the case that CCS technology is not sufficiently matured or
commercially viable at scale to achieve the desired reductions by 2020. In addition, should the ‘Technology
Fund’ contained in the Turning the Corner plan remain a part of the government’s approach to combating
emission, we can expect that it will support carbon capture and storage development, or some other
breakthrough technologies. There is a risk that the investments made by the fund may not yield the
reductions that are expected.
Many of the proposed reductions outlined in the TTC plan assume provincial/territorial cooperation with
federal mandates. If provinces or territories chose not to contribute to federal efforts, emissions reductions
may be substantially lower than forecast. The federal government does not have jurisdiction over provincial
electricity generation; a switch to renewable sources can only be facilitated by federal funding, and not
implemented by it. The British Columbia government’s goal of carbon neutral electricity generation by 2016
has been taken up by the federal government as a national goal, however, the accomplishment of this goal
depends on the implementation of policies and programs by individual provinces. This same uncertainty
holds true for 35Mt of emissions reductions expected from ‘Further Reductions,’ detailed in Table 5.
Commentators at the Pembina Institute suggested that these 60Mt of unannounced provincial reductions
(Table 4:5) are vague and tenuous, and subject to a great deal of uncertainty.37
The TTC plan (and the Copenhagen Accord Pledge) manages these uncertainties by making several key
assumptions (about unknown parameters and policies affecting reductions). To illustrate the sensitivity of
total reductions by 2020 to these assumptions, we develop two scenarios: Scenario A and Scenario B.
Scenario A, the most conservative, assumes that the growth rate of the oil sands exceeds projections, partly
due to oil prices above the assumed 50$/barrel. This scenario also assumes that the maturation of CCS
technology is not as rapid as expected, and that CCS is not deployed at the projected scale by 2020.
Reductions from the oil sands are 50% of the TTC projection under Scenario A. Slower development of CCS
also yields 50% of anticipated ‘Technology Fund’ reductions. With respect to Provincial and Territorial
actions, Scenario A assumes that the unannounced reduction measures (Table 5) only yield 50% of the TTC
projected reductions.
The more optimistic Scenario B assumes that oil sands growth is somewhat slowed, but still not to the
extent envisioned by TTC. CCS technology is again assumed to mature more slowly than expected, but a
greater number of successful demonstration projects over the next decade yield greater reductions then in
Scenario A. Scenario B assumes that 75% of the expected oil sands reductions are achieved, and that 75%
of ‘Technology Fund’ reductions are achieved. It is assumed that unannounced provincial actions are more
fully implemented, and that 75% of these expected reductions are achieved.
!Turning The Corner: Detailed Emissions and Economic Modeling, 2008. http://www.ec.gc.ca/doc/virage-corner/200803/pdf/571_eng.pdf
35
http://www.cbc.ca/politics/story/2009/12/15/prentice-oil-sands.html
36
http://www.energy.alberta.ca/Org/pdfs/CCS_Implementation.pdf
37
http://pubs.pembina.org/reports/reg-framework-update-mar08.pdf
#&
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Table 4:7 Comparing the TTC/Copenhagen Accord Pledge to Alternative Scenarios
Scenario

2020 Absolute
Emissions

Scenario A
Scenario B
TTC/Copenhagen
Accord Pledge

677Mt
642Mt
607Mt

Percentage change
from 1990 baseline
(592Mt)
+14%
+8%
+2.5%

Percentage change
from 2005 baseline
(731Mt)
-7%
-12%
-17%

Table 4:7 illustrates how these two scenarios compare to the TTC/Copenhagen Accord Pledge in terms of
percentage change in emissions against a 1990 and 2005 baseline. The scenarios show that reductions
against the 2005 baseline could fall by only 7% to 12%, when key assumptions are varied. Clearly these
results are illustrative only, and should be viewed as such. Nonetheless, it is valuable to highlight the
reliance of the 17% below 2005 by 2020 target on, the Alberta oil sands, CCS technology, and unannounced
emissions reductions policies at the Provincial level. Finally, it must be emphasized that Canadian emissions
reductions targets will most certainly be adjusted in light of legislative developments in the United States,
which casts further uncertainty onto any projections.
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Section 5. Russia
Anna Korppoo38, Thomas Spencer39
According to the January 2010 submission to the Copenhagen Accord, Russia officially accepted a 15-25%
target, on the condition that ‘the range of the GHG emission reductions will depend on the following
conditions:
- Appropriate accounting of the potential of Russia’s forestry in frame of contribution in meeting the
obligations of the anthropogenic emissions reduction;
- Undertaking by all major emitters the legally binding obligations to reduce anthropogenic GHG emissions.’
Appendix I of the Copenhagen Accord (quantified economy-wide emissions targets for 2020).
Due to the dramatic reductions in Russian emissions after 1990, the changes implied by a commitment
depend heavily upon the choice of base year. The first commitment would have translated to emissions
growing by some 29-36% during 2007-2020. The current pledge still allows an increase by 14-21% during
2007-2020, which is closer to most projections of the Russian business-as-usual emission path.
A further issue to take into account on the Russian pledge is the potential carry-over of the Russian first
commitment period surplus which would have a significant impact watering down the Russian pledge. Even
though the size of the surplus remains unclear, the current economic trends provide rough guidance;
depending on the development of the GDP and the impact of the economic crisis, as well as on the
implementation of energy efficiency improvement policies, Russia could have some 5-7 Gt to carry-over. This
is not taken into account in the Russian current pledge; the surplus represents some 19-30% of Russia’s
1990 level emissions if divided evenly over the assumed 2013-2020 commitment period.40 However, the
status and potential uses of the surplus are under discussion, for example, some Russian experts suggest
keeping the surplus as a ‘domestic risk reserve’ against future emission growth, not made available
internationally; the impact of emission limitations to the Russian economic growth is the leading concern for
Moscow.
The first Russian pledge is thought to be unilateral, and to be adopted by domestic legislation. The Russian
delegation stated at the Bonn climate talks in August 2009 that the 10-15% target was not conditional on
the pledges of other countries, but was conditional on the state of the Russian economy. The 20-25%
pledge was announced to be conditional on a global climate agreement. The delegation also stated at those
same talks that the 10-15% pledge excluded LULUCF, but it remains unclear whether this is the case with
the 20-25% pledge. There are also no indicators that Russia has plans for REDD+ projects.
If LULUCF were to be included in the 20-25% pledge however, the impact would be significant. Russia has
proposed in a submission made October 2009 a “bar-to-zero” approach with a reference level of -177.8 Mt
CO2e/yr emissions from forest management, significantly lower than the predicted sequestration rate in the
2013-2020 period of -246.8 Mt CO2e/yr. This is represented schematically below.

38 Programme Director, The Finnish Institute of International Affairs
39 Research Assistant, The Finnish Institute of International Affairs
40 The impact of the surplus would be different if the emissions allowances were allocated based on linear emission paths.
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Chart 5:1 Schematic representation of Russia’s proposed Bar-Zero approach

The area above the dotted line represents an increase in baseline sequestration (that produces credits) and
the area below the dotted line represents a decrease in sequestration which can be described as an increase
in net emissions. The blue line represents the point at which forests change from a net sink (above the line)
and become a net source (below the line).
Table 5:1 Comparison between Russia’s Reference Level and Historical and Projected Figures
(all numbers in Mt CO2e)
Party

1990 net
removals/
emissions

Net removals/emissions,
annual average 1990-2007

Proposed
reference
level

Forecast
2008-2012

Forecast
2013-2020

Russia

-177.8

n/a

-177.8 with
band to zero

n/a

-246.8

Moreover, if Russia’s sequestrations decrease below -177.8 Mt CO2e, for example through the effects of
climate change induced disturbances or increased harvesting, this would not be accounted for as a debit
from the Russian assigned amount, under the proposed bar-to-zero approach. The bar-to-zero means that
the area from the proposed reference level (-177.8 Mt CO2e) to zero net removals is not accounted for. If
removals dropped below the historical level, for example to -100 Mt CO2e, this would not be registered as a
debit from Russia’s assigned amount of 77.8 Mt CO2e, as would be the case under a pure net-net approach.
The logic is that debits should not be accounted for until this sector switches to a net source, i.e. that even
an anthropogenic decreasing sink is a contribution to climate change mitigation.41 However in the Russian
context the “bar-to-zero” seems to be a hedge against very high uncertainty should sequestrations dip below
the historical reference level.42 If removals develop as predicted in the Russian submission, credits
equivalent to 2% of Russia’s base year emissions could be created.
It is important to note that very little has been documented about the framework of the most recent Russian
pledge. Thus, this analysis should be taken as an ‘expert estimate’ rather than as a definitive guide. Gases
beyond the Kyoto basket have not been added to any of the Russian submissions, and in the past Russia has
opposed adding new gases in a submission to the UNFCCC. The Russian delegation also stated in Bonn
climate talks in August 2009 that the 10% - 15% pledge excluded offsets, but it remains unclear whether
this is the case with the 20% - 25% pledge. However, it is also the case that Russia is unlikely to need any
offsets as it tends to sell, rather than buy, permits.

41
This can be counted by reference to Article 4.1d of the Convention, which calls on parties to ”…[p]romote sustainable management,
and …the conservation and enhancement, as appropriate, of sinks and reservoirs of all greenhouse gases…”
42
Russia’s Proposed Reference Level and its Impact on Russia’s Assigned Amount, Thomas Spencer, spencer@germanwatch.org
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Section 6. Kazakhstan
Jelmer Hoogzaad43, Charlotte Streck44, Moritz von Unger45
In November 2009 during the ‘Resumed AWG-LCA 7 and AWG-KP 9’ in Barcelona, Kazakhstan made a
political commitment to restrain national emissions over 1992 levels by 15% up to 2020 and by 25% up to
2050.46 While the general baseline year for Annex I Parties is 1990, countries with an economy in transition
may apply other reference years. Kazakhstan’s 1992 base year marks the first year of the country’s
independence.47 For the period 2008-12 Kazakhstan committed to a 100% target over the same base year48.
By choosing 1992 as base year, Kazakhstan lowered its level of ambition compared to the 1990 level where
emissions where 6% lower than 1992 (see Chart 6.1).
Kazakhstan committed to a target for 2020 that lies below its current emissions both when including and
excluding LULUCF (Chart 6.1). When comparing the Kazakh with the Russian target, another country with an
economy in transition, the pledge made by the government of Kazakhstan seems ambitious. The Russian
Federation committed to a 2020 target emission level that lies well above the country’s current emissions.
Kazakhstan’s pledge remains ambitious when putting it in a historic perspective. The historic emissions of
Kazakhstan show serious growth, over 26 percent in the period 2005-2007. That growth of emissions would
have to curve into a decline for the country to meet its 2020 target.
In addition Kazakhstan is aiming at economic growth rates of at least 10% up to 2024.49 The country’s
National Communication acknowledges that decoupling economic growth and emissions is a prerequisite for
achieving emission reductions. This requires a serious effort in modernising industry and improving energy
efficiency. In the past Kazakhstan showed that this decoupling is possible. In the period from 2000 to 2007,
the carbon intensity of the economy expressed in greenhouse gas emissions per unit GDP was reduced from
8.3 tons CO2e/1000 USD to 2.6 tons CO2e/1000 USD.50 Continuing that trend will be a key challenge for
Kazakhstan if it wants to maintain the current growth rate of its economy while meeting its emission target
for 2020.

43

Technical expert in CDM and JI Project Development, Risk Management, and Green Investment Schemes, Climate Focus
Partner & Director, Climate Focus
45
Senior Legal Counsel, Climate Focus
46
Letter from the Minister of Environment, signed on 26 January 2010 relating to Appendix I of the Copenhagen Accord (quantified
economy-wide emissions targets for 2020) available at http://unfccc.int/home/items/5264.php.
47
The wish to use 1992 as base year has been acknowledged by the CMP but not explicitly accepted. See also:
http://unfccc.int/resource/docs/2006/cop12/eng/l02.pdf
48
Proposal from Kazakhstan to amend Annex B to the Kyoto Protocol, dated 18 September 2008. The UNFCCC Secretariat informed the
Parties on 21 January 2010.
49
Kazakhstan's Second National Communication to the Conference of the Parties of the United Nations Framework Convention on
Climate Change (Astana, 2009)
50
GDP data obtained from World Bank: www.worldbank.org, site visited at 28 February 2010.!
44
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M

Chart 6:1 Historic greenhouse gas emissions and targets of Kazakhstan.

Source: Graph based on the Common Reporting Format submitted by Kazakhstan in November 2009.
While the 2020 target is ambitious in the light of historic emission growth, the carry-over of AAUs could
reduce the required efforts. Similar to the Russian Federation, the current emissions of Kazakhstan are well
below its target for 2008-2012. This could mean that the country is able to carry over AAUs to the next
commitment period. Should the CMP decide on an AAU allocation to Kazakhstan for 2008 to 2012 based on
the country’s proposal of 100% over 1992 levels, the ability of Kazakhstan to carry-over depends on the
future development of its emissions. If until 2012 the country’s emissions continue to growth at a pace equal
to the growth level in the period 2005-2007 Kazakhstan would still face an AAU deficit of around 180 Mt
CO2e for the period 2008-2012.51 If on the other hand emissions do not grow and stabilise on 2007 levels,
Kazakhstan can carry over a little more than 170 Mt CO2e. However, despite Article 3(13) Kyoto Protocol, the
question of a full AAU carry-over into the next commitment period is not yet settled.
Kazakhstan, unlike the Russian Federation, Ukraine, Belarus and the Baltic states, did not take up Annex I
status when the Kyoto Protocol was negotiated.52 As an economy in transition it did not easily integrate with
either developed or developing countries, the Convention not offering anything beyond this dichotomy. As a
consequence, Kazakhstan’s position under both the Convention and the Kyoto Protocol is complex.
Kazakhstan is a non-Annex-I Party under the Convention; yet it has assumed Annex I obligations under the
Protocol. This makes it an Annex I Party for the purposes of the Protocol (not for those of the Convention),
while the important Annex B status (which sets the country target) is still missing.
Already in 2000 Kazakhstan used a procedure under the Convention to unilaterally communicate its intention
to be bound to obligations of Annex I Parties, including obligations to mitigate climate change and report on
mitigation action and emission projections. After ratification of the Kyoto protocol in June 2009, Kazakhstan
submitted a proposal to amend Annex B of the Kyoto Protocol requesting an emission target of 100% for the
period 2008-12. The amendment proposal has been published by the secretariat.53 Before it can enter into
effect, the proposal needs to be adopted by the CMP; a vote is scheduled for the CMP in Mexico in
%$

!The National Inventory Submission shows emission levels closer to the base year level than the National Communication. Since the
National Communication includes emission data up to 2005 while the Inventory goes up to 2007, the latter has been used as reference.
52
For further details on the position of Kazakhstan under the UNFCCC and the Kyoto Protocol see: Climate Focus, ‘Option Review for
Kazakhstan to Participate in the International Carbon Market’ (Amsterdam, 2009), available at:
http://www.ebrd.com/country/sector/energyef/carbon/kaz.pdf.
53
See also: http://unfccc.int/files/parties_and_observers/notifications/application/pdf/nv_kazakhstan_amend_annexb_kyotoprotocol.pdf!!
The proposal from Belarus to amend Annex B to the Kyoto Protocol was adopted by CMP2 in Nairobi in December 2006. After
acceptation the Proposal should be ratified by 75% of the parties before it enters into force. On 21!()*+,-+.!"/$/0!"/!1,2!13!$4/!
Parties had ratified the proposal. See also: http://unfccc.int/kyoto_protocol/amendment_to_annex_b/items/4082.php5!
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November/December 2010. If the vote is affirmative, the Secretariat will deposit the ratification act with the
UN Secretary General. The proposal enters into force only if 75% of state parties ratify the amendment.
Experience with Belarus so far shows that this is a long road.54
As a result Kazakhstan has not yet received Assignment Amount Units (AAUs) based on its commitment for
2008-2012 and the country cannot participate in any of the flexible mechanisms open to Annex 1 Parties,
Joint Implementation and International Emissions Trading. While it is unlikely that a Kazakhstan amendment
will obtain the required number of ratifications by 2012,55 the question of AAU carry over will likely to
become relevant. Even if no AAUs are issued, Kazakhstan may claim additional emission rights on the basis
of its 2012 emissions compared to its – official or not – target.

Alternative Pledges
Kanat Baigarin56
The Kazakh Government has also published CO2 emissions reduction targets in relation to GDP for the period
2008 to 2024. According to these specific targets, the emissions in tons per GDP million tenge57 should
decrease from 11.13 tons in 2008 to 8.94 tons in 2012, 7.31 tons in 2018 and 4.06 tons in 2024. This
requires an average annual decrease from 2008 to 2024 by roughly 6%.
However absolute CO2 emissions will only drop if the overall economic growth will be below an annual rate
of 6% and from 1999 to 2008 the annual GDP growth rate was 9.4 %. If historic growth levels are
maintained, future GDP growth will exceed 6%. With these growth rates absolute Greenhouse gas
respective CO2 emissions would increase unless the emissions per unit GDP can be reduced further.
Figure 6:1:1 gives an explanatory illustration of the influence of different GDP annual growth rates on the
development of CO2 emissions in Kazakhstan until 2024 assuming that the carbon intensity targets are
achieved. It is noticeable that in all cases except the 4% and 5% annual growth, the emissions in 2020 will
be higher than 2007/08 and even higher than 1992. It is only under these low levels of growth that the
assumed sharp decrease of 9.3% between 2018 and 2024 becomes feasible.

54

The proposal from Belarus to amend Annex B to the Kyoto Protocol was adopted by CMP2 in Nairobi in December 2006. After
acceptation the Proposal should be ratified by 75% of the parties before it enters into force. On 21 February 2010, 20 out of 190 Parties
had ratified the proposal. See also: http://unfccc.int/kyoto_protocol/amendment_to_annex_b/items/4082.php.
55
Belarus started the ratification process in 2007. After three years 20 Parties ratified the amendment proposal. That is 9.5% of all
Parties and well below the required 75%.
56
Director of Climate Change Co-ordination Centre, Kazakhstan
57
1 million tenge = approximatley 6800 US$!
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Chart 6:2 The influence of GDP annual growth on the development of CO2 emissions in
Kazakhstan – an explanatory illustration

Source: Projected by Kanat Baigarin
This example should also clarify that commitments based on specific indicators are not adequate
with regard to the formulation of emissions targets. Those targets should instead be expressed in
absolute terms, i.e. in tons of CO2 equivalents or at least in a well-defined percentage emissions reduction
compared with a defined base year.
The pledge of a reduction of 15% compared to 1992 means an absolute emissions budget amounting to 269
million tons of CO2equiv. in 2020 or 47.5 million tons of CO2 equiv. below the 1992 level. Compared with
2007 this implies a further reduction by 4.3 % (or 12.2 million tons of CO2equiv.) and versus 2012 (with the
target equal to 1992) by 15 % as well (see Chart 6:3).
Chart 6:3 Greenhouse gas emissions 1992 -2007 and targets for 2008/12 and 2020
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At first glance the reduction target of 15 % in 2020 versus 2012, e.g. in eight years only, seems rather
ambitious. But keeping in mind, that Kazakhstan belongs to the countries
• with the highest energy intensity,
• with the highest electricity intensity,
• with the highest CO2 emissions intensity and
• with the highest per capita CO2 emissions,
It should comparatively easy to meet this target or even to strengthen it. There are at least sufficient
technical and economical options available to improve the energy efficiency and widen the use of renewable
energies. It needs an effective policy, which provides the necessary framework requirements and
implements appropriate instruments for the different agents in economy and society to improve the energy
efficiency, to modernize the existing power plants and enforce the use of renewable energies significantly.
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Section 7. Japan
Hitomi Kimura58, Thomas Spencer
In September 2009, the new Prime Minister Hatoyama of the Democratic Party of Japan (DPJ) declared that
Japan will aim to reduce its emissions by 25% by 2020 below 1990 levels, on the premise that all major
economies agree on an ambitious target. This is based on the level that science reflecting the discussion at
IPCC requires. He also mentioned in his speech at the High Level Climate Change Meeting at the U.N.
General Assembly, that the new government would try to achieve this target by mobilizing all available policy
tools such as domestic Emissions Trading Scheme, Feed-in-Tariff for renewable energy, and carbon taxes
(Prime Minister of Japan and His Cabinet 2009). This 25% reduction target was confirmed in the
Copenhagen Accord but again ‘is premised on the establishment of a fair and effective international
framework in which all major economies participate and on agreement by those economies on ambitious
targets’ Appendix I of the Copenhagen Accord (quantified economy-wide emissions targets for 2020).
The Japanese target is based on the DPJ’s submitted bill and their prepared manifesto before taking power.
Given the modest growth in Japan’s emissions since 1990, 25% GHG reduction by 2020 below 1990 levels is
equivalent to 30% reduction below 2005 levels. The DPJ also mention their long-term target of more than
60% GHG reduction by 2050 below 1990 levels, and this number was upgraded to 80% in the Prime
Minister’s talk in the budgetary committee of the Diet held in early November.
The Japanese government, in their submission to the UNFCCC in October 2009, projected the percent of
LULUCF of the base year total GHG emissions under the Kyoto Protocol, ranging from -1.5% to 2.9%
(Japanese government 2009). This number does not necessarily show the share of the 25% target to be
achieved by LULUCF. For reference, 3.9% out of Japan’s 6% target based on the Kyoto Protocol comes from
LULUCF.
In mid November, the government published their interim compilation on the share of domestic efforts (in
case of 10%, 15%, 20%, and 25%) and foreign offset, and their impact to GDP (Table 7:1), but this
analysis does not include the use of LULUCF. However, soon after the release of these numbers, the
Environmental Minister expressed his intention to ask for a new analysis, with the probable restructuring of
the Committee responsible for such work.
Table 7:1 Share of domestic effort and its impact to GDP
Domestic effort (foreign offset)
Impact to GDP
10% (15%)
-0.8%~-1.3%
15% (10%)
-1.3%~-2.2%
20% (5%)
-2.1%~-3.6%
25% (0%)
-3.1%~-5.6%
Note 1: Price of foreign credit is assumed as 30USD in 2010 and 50USD in 2020.
Note 2: Range of impact to GDP is based on the analysis of three institutes and one professor.
(Source: Taskforce of the Ministerial Meeting on Global Warming 2009)
It was considered that, even without the current change of administration, the Japanese domestic mid-term
target of 15% reduction by 2020 below 2005 levels, which was equivalent to 8% reduction below 1990
levels, was expected to increase, depending on the use of foreign offsets and LULUCF allowed. However,
this bottom-up approach in setting the target was replaced by a top-down approach by the new
government.
In addition to the share among domestic efforts, foreign offset and LULLUCF, conditionality on other
country’s actions is not clear other than: “The commitment of Japan to the world is premised on agreement
on ambitious targets by all the major economies”. It is crucial to note here that this condition is coupled with
the Hatoyama Initiative; Japan’s assistance to developing countries. This initiative sets out the four
principles Japan wanted to be considered at COP15: (i) Additional public and private funding support by
developed countries; (ii) Measurable, Reportable and Verifiable (MRV) rulemaking for emission reduction by
58
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developing countries; (iii) International system to ensure the transparency and effectiveness of the use of
fund; and (iv) Protection of Intellectual Property Right (IPR) in transferring low carbon technologies.
Table 7:2 Comparison between Japan’s Reference Level and Historical and Projected Figures
(all numbers in Mt CO2e)
Party

1990 net
removals/emissions

Net removals/emissions,
annual average 1990-2007

Proposed
reference
level

Forecast
2008-2012
(per yr)

Forecast
2013-2020
(per year)

Japan

-81

n/a

0

-47.6

-39

Japan has set a proposed reference level for LULUCF net removals/emissions, with a significant difference
between net removals/emissions in 1990, -81 Mt CO2e, and projected removals/emissions for 2013-202059 of
-39 Mt CO2e. Japan sets its reference level at 0 Mt CO2, effectively using the gross-net approach, whereby
gross removals/emissions are accounted for. This means that Japan could account for -38 Mt CO2e/yr, under
accounting rules without a cap or discount. This is equivalent to ca. 3% of its base year emissions. Japan
calls this the “narrow approach” because it includes in accounting only forest-land under management since
1990. A broader definition of managed forest-land would increase projected annual average
removals/emissions to -67 MtCO2e/yr.

59
In fact, Japan provides two figures for 2015 and 2020, not an annual average. It argues that the figure for 2015 will be close to the
expected annual average. !
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Section 8. The European Union
Antonia Baker, Thomas Spencer
According to the European Union 2020 Climate and Energy Package, decided upon in December 200860, EU
leaders and the European Parliament have agreed to a unilateral commitment to reducing greenhouse gas
emissions by 20 percent (compared to 1990 emissions) by 2020. They also made a clear commitment to
increase this target to 30% in the context of an international climate agreement. This commitment was
confirmed by the EU’s submission to the Copenhagen Accord, which stated ‘As part of a global and
comprehensive agreement for the period beyond 2012, the EU reiterates its conditional offer to move to a
30% reduction by 2020 compared to 1990 levels, provided that other developed countries commit
themselves to comparable emission reductions and that developing countries contribute adequately
according to their responsibilities and respective capabilities.’ Appendix I of the Copenhagen Accord
(quantified economy-wide emissions targets for 2020).
These reductions are to be made entirely from decreasing energy and industry-related emissions within the
EU, with only a limited amount allowed through international-offset credits. These reductions will take place
in sectors covered by the EU’s emissions trading system (EU ETS) as well as the sectors outside the trading
scheme (non-ETS). The respective contributions of the different sectors to the overall reduction are given
using the 2005 baseline as there is insufficient data for a breakdown of emission reductions prior to this
time, they are:
- Approximately 10% below 2005 for the non ETS
- Approximately 21% below 2005 for the ETS sections excluding aviation
- Approximately 5% below 2005 for the aviation sector covered in the ETS
The ETS target including aviation translates into of approximately 20% below 2005.
According to the EU’s informal submission in November, under the 20% commitment JI and CDM credits, if
consumed at an equal rate overtime, would have a ceiling of about 3.3% of the non-ETS targets compared
to 2005 (one third of the 10% total reduction target). The EU-ETS use limit is around 5.5% of 2005 (about
one quarter of the 20% reduction target), giving a total estimated ceiling for JI-CDM use of around 4%
compared to 1990, or about a fifth of the reduction target of 20% compared to 2005. These estimates are
illustrative only, JI-CDM ceiling are quantified for the whole period 2008-2020 within the EU ETS, (20132020 for non-ETS) not for any individual year. Furthermore the right to use JI-CDM can be carried forward
into the next period if not used before 2020.
Under the 30% target the EU legislation foresees a higher level of JI-CDM credits, as much as half the
additional reduction, so an increase of 10% total reduction would lead to an increase of 5% reduction
through international credits, bringing the total up from approximately 4% to approximately 5%.
LULUCF activities within the EU are clearly excluded from the 20% target but will have to be included in the
30% target.
The inclusion of LULUCF may well be expected to have a strong impact on real total reductions. As is evident
from the table below, the European Union has proposed a reference level significantly lower than historical
net removals/emissions. Implicit in the EU’s calculations is a 20% increase in harvesting rates from current
levels to 2020. According to EU officials, this is a factor of the so-called “age-class structure”. As forests
mature they begin to sequester less carbon, and from an economic perspective become suitable for
harvesting. Compared to a historical reference level, the planned increased in harvesting would register as
an emission; compared to a projected reference level, which factors in this planned policy, it would not be
accounted for. Projections are based on national country data, as well as on a central modelling exercise by
the Joint Research Centre. Some countries have derived 2013-2020 projections and reference levels based
only on national data.61 Assuming an extrapolation of 1990-2007 net removals/emissions to 2020, the
proposed baseline for the EU could generate credits equivalent to ca. 2.8% of base year emissions.

http://nds.coi.gov.uk/Content/Detail.aspx?NewsAreaId=2&ReleaseID=387463&SubjectId=15&DepartmentMode=true !
cf. Swedish Presidency of the European Union, “Informal Submission by Sweden on Behalf of the European Union and Its Member
States on Data on Forest Management”, 06.12.2009. http://unfccc.int/files/kyoto_protocol/application/pdf/ec061209.pdf !
60
61
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Table 8:1 Comparison between the EU’s Reference Level and Historical and Projected Figures
(all numbers in Mt CO2e)
Party

1990 net
removals/emissions

1990-2007, average
annual
removals/emissions

Proposed
reference
level62

Forecast 20082012

Forecast 20132020

The
EU 27

-419.2

-447.9

-286.0

-341.9

-286.0

If net removals/emissions do not decline significantly, as envisaged in these projected net removals it would
be possible to generate significant credits as net removals/emissions stay above the deflated baseline.
Alternatively, it would be possible to decrease the sink size very significantly compared to historical levels
and not register this as an emission against the proposed deflated baseline. Intensified biomass use, for
example, could be deployed to contribute towards targets in industrial and power sectors, without needing
to account for the decreased sink from harvesting. This would aid countries to achieve their quantified
emissions reduction or limitation targets (QUELROs), while not accounting for the impact of a humaninduced declining sink on the concentration of GHGs in the atmosphere.63

Without Harvested Wood Products.!!
Cf. Timothy D. Searchinger et al. (2009), “Fixing a Critical Climate Accounting Error”, Science 23 October 2009: Vol. 326. no. 5952,
pp. 527 - 528
62
63

!
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Section 9. China
Hongxing Xie64
China has confirmed their stated voluntary commitment of endeavouring ‘to lower its carbon dioxide
emissions per unit of GDP by 40-45% by 2020 compared to the 2005 level, increase the share of non-fossil
fuels in primary energy consumption to around 15% by 2020 and increase forest coverage by 40 million
hectares and forest stock volume by 1.3 billion cubic meters by 2020 from the 2005 levels.’ Appendix II of
the Copenhagen Accord (Nationally appropriate mitigation actions of developing country Parties)
Table 9:1 China’s Commitment for Copenhagen

Reduction in Carbon Dioxide Intensity (CDI) by
Percentage

Baseline
Level in 2005

Pledged Target by 2020
Low Pledge
High Pledge

100%

40%

45%

144%
166%

132%
152%

190%

174%

7,807
8,987

7,156
8,238

10,333

9,472

5.55
6.39

5.09
5.86

7.35

6.73

133%
153%

122%
141%

176%

162%

Low Economic Growth (6%)
Absolute
Emission by
Percentage

Mid Economic Growth (7%)

100%

High Economic Growth (8%)
Low Economic Growth (6%)
Absolute
Emission (Mt)

Mid Economic Growth (7%)

5,429

High Economic Growth (8%)

Low Economic Growth (6%)
Per Capita
Emission (PCE)
(t)

4.16
Mid Economic Growth (7%)
High Economic Growth (8%)
Low Economic Growth (6%)

PCE Change to
2005

Mid Economic Growth (7%)

100%

High Economic Growth (8%)
Calculation approaches:
- Absolute Emission by Percentage: three scenarios, namely low, medium and high economic growth
patterns, are assumed with average annual GDP growth rates of 6%, 7%, and 8% respectively. The
emission projection in 2020 is achieved via multiplying the pledged intensity reduction rates with the
accumulative GDP growth rates over the period from 2005 to 2020.
- The calculation approaches for Absolute Emission and Per Capita Emission/Percentage are similar to the
method in obtaining the Absolute Emission by Percentage.
Energy-related emission target-equivalents
China has not yet established any breakdown for the target of 40%-45% reduction in energy intensity by
2020. However, it is assessed that this target is consistent with China’s existing policy efforts as follows.
64

University of Cambridge
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Energy conservation: Energy consumption per 10,000 RMB (Renminbi) GDP is to decrease from 2.68 tons of
coal equivalent (TCE) in 2002 to 2.25 TCE in 2010, and 1.54 TCE in 2020 at constant prices in 1990 (Mid
and Long Term Development Plan on Energy Conservation, 2004). National energy consumption per GDP
unit will be reduced by 20% from 2005 to 2010 (the Eleventh Five-Year Program for National Economy and
Social Development, 2006).
Promotion of renewable energy: By 2020, China plans to increase the proportion of renewable energy to
15% in total energy consumption (Mid and Long Term Plan on Renewable Energy Development, 2007).
Promotion of clean energy: Nuclear power and coal-bed methane were identified as key pillars for clean
energy development. By 2010, China aims to attain annual coal bed methane output of 10 billion cubic
meters, and increase prove-up reserve of coal bed methane by 300 billion cubic meters (Mid and Long Term
Plan on Nuclear Power Development, 2006). By 2020, China aims to increase the ratio of nuclear power in
the overall energy mix to 4% (Mid and Long Term Plan on Nuclear Power Development, 2008).
LULUCF Emissions
Table 9:2 2020 Emission Considering Contribution from LULUCF
LULUCF Emission Projection in
2020
294

2020 Pledged Emission
(Excluding LULUCF)
7,156-10,333

2020 Pledged Emission
(Including LULUCF)
6,862-10,039

Emission
(Mt)
Note: the 2020 Projection by Pledges is based on the assumption of three economic growth patterns stated
in section 1.
Calculation for LULUCF Emission Projection in 2020:
The Chinese government pledged to increase forest volume by 1.3 billion cubic meters over the period from
2005 to 202065. Assuming the forest volume rises linearly across the 15 years, an annual forest volume
growth of 87 million cubic meters is therefore obtained. As there is only LULUCF emission level available for
China in 1994 from the Initial National Inventory, the projection in 2020 will be based on comparative
analysis with the 1994 status. According to the fifth national forest resources investigation report, a total of
600 million cubic meters of forest was added from 1994 to 1998. Thus, the average growth rate of forest
volume in 1994 is calculated as 120 million. Since the LULUCF emission in 1994 is -407,479,000 tons, it is
assumed such emission is contributed by the increased 120 million cubic meters of forest volume. As a
result, the projection in 2020 is calculated as 294 million tons.66

65

http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;query=Id%3A%22legislation%2Fbillhome%2Fr4215%22
Source of information:
LULUCF Emission in 1994: China’s Initial National Communication on Climate Change.
Added Forest Volume from 1994 to 1998: Database of investigation and statistic of national forestry resources
http://www.cfsdc.org/web/module_tree/indexList.jsp?coteid=lydbclassify_20051229111505&homeid=home4
66
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Section 10: Emission Reduction Pledge: India
Joyashree Roy67, Shreya Roychowdhury68 and Shyamasree Dasgupta69, Devin
MacDaniels
The reported target mitigation action of India is to reduce emission intensity of GDP by 20%-25% by 2020
in comparison to the 2005 level. The nature of India’s mitigation pledge is summarized in the table below
(Table 10:1). But the emissions from agriculture sector will not form part of the assessment of emissions
intensity.
India’s emission pledge in terms of reduced emission intensity is reflected in the letter to the Executive
Secretary of the United Nations Framework Convention on Climate Change on 30th January, 2010 by the
Joint Secretary of MOEF, India. The target is to be achieved through domestic action, all voluntary in nature
and legally non-binding in character. Furthermore, these actions are to be implemented in accordance with
the provisions of the ‘relevant national legislations and policies’ keeping in mind the principles and provisions
of the UNFCCC. ‘Domestic responsibility’ is clearly separated from ‘international obligation’ but ‘aggressive
domestic obligation’ is expected to guide the county to be ‘pro-active on international obligation’ as well.
Table 10:1 Nature of India’s Emission Reduction Pledge
India’s Emission Reduction Pledge
Indicator
Quantity specified
Sector specified
Domestic or international
Legal status
Mechanism
Conditional / unilateral

Energy intensity of GDP
20-20% of base year 2005 by 2020
All excluding agriculture
Domestic
Legally non-binding
Cap and trade
Unilateral

Given the fact that poverty eradication and socio economic development are the overriding priorities for
planners in India, no emission reduction target is to be in place hindering these. Even if the total emission
grows in coming years, the pledge is that India’s per capita GHG emissions are not going to exceed those of
the developed countries even while pursuing policies of development and economic growth70. The country
envisages that “common but differentiated responsibility” should be the basis for all climate change actions
undertaken by each country. Besides, given the vulnerability of climate change that is already in place, the
focus on adaptation will remain very high, with specific niches for mitigation. The country also advocates
collaborative research in future low-carbon technology and access to intellectual property right (IPRs) as
global public goods.

67

!Professor of Economics & Coordinator-Global Change Programme- Jadavpur University, Kolkata, India

68
69
70

Research Scholar- Global Change Programme- Jadavpur University, Kolkata, India
M.Phil Research Scholar, Department of Economics - Jadavpur University, Kolkata, India
Prime Minister of India in Heiligendamm on 8th June, 2007!
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Chart 10:1 Trend of Energy Intensity, Electricity Intensity and Carbon Intensity in India

I
Source: India: Addressing energy security and climate change 2007, MoEF, GOI
India had unveiled a comprehensive National Action Plan on Climate Change (NAPCC) whose activities are in
the public domain. Work on the action plans had already been initiated. Only those Nationally Appropriate
Mitigation Actions (NAMAs) can be subject to international monitoring, reporting and verification that are
enabled and supported by international finance and technology transfer. One of the missions under the
NAPCC is the National Mission on Enhanced Energy Efficiency and it is of very high importance. As per the
green house inventory the direct CO2 emissions from industrial sources accounted for nearly 31% of the total
CO2 emission of the country (base year 1994). India identifies a huge potential of reduction in specific
energy consumption from the large industries. It has been estimated that the CO2 emission from fuel and
electricity use in the industry sector could be further reduced by 605 million tons (approximately 16%
reduction from BAU scenario) in the year 2030. The flagship of the mission on Enhanced Energy Efficiency is
the Perform Achieve and Trade (PAT). Under PAT an energy efficiency target will be set by the Bureau of
Energy Efficiency (BEE) of the country for each of the nine targeted sectors such as thermal power,
fertilizers, steel, cement, pulp and paper, aluminium, chlor alkali, textiles and railways. These sectors will be
allocated energy efficiency targets. Energy saving certificates (ESCerts) would be issued by BEE to industrial
units as virtual share certificates and the repositories would be the national depositories for shares. Each
unit will be scanned and units exceeding targets for energy efficiency can sell the ESCerts to units short of
targets. This, however, is limited to energy efficiency targets and does not cover other sources of carbon
emissions. Once targets are set, industrial units must comply with it. Within a three-year period the
designated consumers try to reduce their energy intensity according to their target.
NATCOM 2005 identifies LULUCF as one of the largest sources of inventory of GHGs in India. The LULUCF
sector in India has the potential to be a major source or sink of CO2 in the future. However, the uncertainty
in the estimates of the inventory in the LULUCF sector is very high. India has also desired to have a
comprehensive approach to Reducing Emissions from Deforestation & Forest Degradation (REDD) and
advocates REDD+ that includes conservation, afforestation and sustainable management of forests.
The only official submission from India to the UNFCCC was its initial national communication, submitted in
2004.71 This communication reported India’s 1994 aggregate greenhouse gas emissions at 1,214Mt
excluding LULUCF sources, and 1,228Mt including LULUCF sources. To date, there have been no other
comprehensive national inventories of GHG emissions in India. Therefore, it is difficult to ascertain what this
pledge means in terms of absolute emissions in 2020, and what percentage change from 2005 and
emissions levels this pledge represents.
Currently there are plans for a second national communication, with updated official inventories of emissions
for years following 1994.72 However, such data is currently unavailable, and it appears that the Indian
government is relying on a number of different estimates of emissions in past years to posit its emissions
7$
7"

http://unfccc.int/resource/docs/natc/indnc1.pdf
http://www.natcomindia.org/brochure5.pdf!
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target. Table 10:2 summarizes various secondary source estimates of India CO2 equivalent aggregate
emissions over time.
Table 10:2 Estimates of India’s Greenhouse Gas Emissions (MTCO2e)
Garg et al.,
2006.73
Sharma et al.,
2006.74
Fujiwara and
Egenhofer,
2010.75

1985
846

1990
1046
988

1995
1310

2000
1523

2005
1751

1485
1866

In this analysis, we rely on the two estimates of 2005 emissions levels in Table 10:2 to estimate the
percentage change in India’s aggregate emissions in 2020. We take the average of these two estimates
(1808mt) as the most reasonable estimate of India’s 2005 baseline emissions.
In order to develop projections for 2020 absolute emissions, we rely on World Bank Development Indicator
data to calculate three possible GDP projections for 2020.76 According to the most recent World Bank data
(from 2008), India had a 2005 GDP of $810.15 billion USD (2008 dollars). India’s GDP in 2008 was
$1,217.49 billion USD (2008 dollars). In order to project 2020 GDP, we rely on estimates of the compound
annual growth rate (CAGR) of Indian GDP.
Indian government commissioned GHG emissions modelling studies use a range of different CAGRs to
project GDP in 2030-2031, from 7.51% to 8.84%.77 Some commentators have suggested that these
projections are overly high, and instead give 6-7% as a more appropriate estimate.78 We will rely on these
projections and analysis, and assume three different CAGRs for Indian GDP growth to 2020: low (5%),
medium (6.5%) and high (8.5%). Using the most recent World Bank data (India’s 2008 GDP), three
projections of Indian GDP in 2020 can be made, as shown in Table 10:3.
Table 10:3 Indian GDP Projections for 2020
CAGR Estimate
Low (5%)
Medium (6.5%)
High (8.5%)

Projected GDP in 2020 (2008 billions $USD)
2186.43
2592.15
3240.57

Based on these GDP projections, 2005 GDP data, and our estimate of India’s 2005 emissions (1808Mt),
absolute emissions in 2020 under the two intensity reduction scenarios (20% and 25%) can be calculated.
The results of those calculations are contained in Table 3. It is important to recognize that these are not
projections of emissions per se, but rather represent the upper limit of greenhouse gases that India could
emit in 2020 while continuing to meet its recent pledge. Other analysis reasons that Indian emissions should
fall in the range of 4000 Mt in 2030,79 suggesting that it is highly unlikely that Indian emissions in 2020 will
be as high as the range of values presented in Table 10:4.

7#
!Amit Garg, P.R. Shukla, and Manmohan Kapshe, 2006. Sectoral trends in multigas emissions inventory of India, Atmospheric
Environment, 40, pp. 4608-4620.
74
Subodh Sharma, Sumana Bhattacharya, and Amit Garg, 2006. Greenhouse gas emissions from India: A perspective. Current Science,
90(3), pp. 326-333.
75
Noriko Fujiwara and Christain Egenhofer, 2010. Understanding India’s Climate Agenda. CEPS Policy Brief No. 206, February 2010.
http://www.ceps.eu/book/understanding-india’s-climate-agenda (This estimate was developed using WRI’s Climate Analysis Indicator
Tool, http://cait.wri.org/).
76
http://datafinder.worldbank.org/gdp-current
77
http://moef.nic.in/downloads/public-information/GHG_report.pdf
78
Noriko Fujiwara, 2010. The Political Economy of India’s Climate Agenda. CEPS Working Document No. 325, March 2010.
http://www.ceps.eu/book/political-economy-india’s-climate-agenda
79
Noriko Fujiwara, 2010. The Political Economy of India’s Climate Agenda. CEPS Working Document No. 325, March 2010.
http://www.ceps.eu/book/political-economy-india’s-climate-agenda
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Table 10:4 Absolute Emissions in 2020 under Emissions Intensity Reduction Scenarios
CAGR Estimate

Low (5%)
Medium (6.5%)
High (8.5%)

2020 Absolute emissions under emissions intensity reduction
scenario
20%
25%
3903 Mt
3659 Mt
4627 Mt
4338 Mt
5785 Mt
5424 Mt

These absolute emissions estimates represent between a 102% to 220% increase against 2005 emissions,
as illustrated in Table 10:5.
Table 10:5 Percentage change against 2005 baseline
CAGR Estimate

Low (5%)
Medium (6.5%)
High (8.5%)

Percentage change against 2005
intensity reduction scenario
20%
+115.90%
+155.97%
+220.00%

baseline under emissions
25%
+102.41%
+139.97%
+200.00%

Relative to an estimate of 1990 Indian emissions (we again take the average of the two values in Table 10:5
1017 Mt), emissions in 2020 would increase between 260% and 469%.
Table 10:6 Percentage change against 1990 baseline
CAGR Estimate

Low (5%)
Medium (6.5%)
High (8.5%)

Percentage change against 2000
intensity reduction scenario
20%
+283.83%
+355.05%
+468.88%

baseline under emissions
25%
+259.84%
+326.61%
+433.33%

The results contained in Table 10:5 and 10:6 should be taken only as indicative of the various assumptions
contained in this analysis. They also should be understood as the maximum percentage increases in
emissions that could be observed if India is to meet its recent pledge. As a final point, it must be
emphasized that India’s per capita emissions in 2020 are projected to remain below 2005 global average per
capita emissions, according to their most recent emissions pledge.80

8/

http://moef.nic.in/downloads/public-information/GHG_report.pdf!
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Climate Strategies is an international organisation that convenes networks of leading academic
experts around specific climate change policy challenges. From this it offers rigorous,
independent research to governments and the full range of stakeholders, in Europe and
beyond. We provide a bridge between research and international policy challenges. Our aim is
to help government decision makers manage the complexities both of assessing the options,
and of securing stakeholder and public consensus around them. Our reports and publications
have a record of major impact with policy-makers and business.
To effectively communicate insights into climate change policy, we work with decision-makers
in governments and business, particularly, but not restricted to, the countries of the European
Union and EU institutions. In 2010 we are increasing our reach, and will be actively
communicating insights in North America and conducting research in the Asia Pacific region.
Climate Strategies c/o University of Cambridge
13-14 Trumpington Street Cambridge, CB2 1QA, UK
+44 (0) 1223 748812 www.climatestrategies.org
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