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Summary	
  
This paper shows that ambitious global greenhouse gas mitigation action in a transparent and 
effective international climate regime is of great importance to LDCs. Through such ambitious 
global mitigation, impacts and damage to LDCs can be limited, and financial and technological 
flows can be generated from developed to developing countries.  

Current greenhouse gas mitigation pledges are insufficient to bring emissions on a path that 
keeps global average temperature increase to below 2°C relative to preindustrial, let alone returning 
to below 1.5°C. Many scientific studies have confirmed this and show technologically and 
economically feasible options to move from the currently pledged emission levels for 2020 to 
lower emission levels in line with 2 and 1.5°C (Sections 2, 3 and 5).  

Currently, the policy framework surrounding the insufficient pledges is weak, or not yet 
established. Uncertainty exists about (a) the legal nature of the future framework, (b) the accounting 
rules to be applied for measuring, reporting and verification (MRV) of mitigation action, or for carry-
over of surplus emission allowances of Annex I to future commitment periods, and (c) the modalities 
and provisions for accounting for National Appropriate Mitigation Actions (NAMAs), also in 
relation to the Clean Development Mechanism (CDM). It is therefore unclear how much mitigation 
action will be ultimately carried out and how developing countries will receive sufficient 
financial support for mitigation action (Section 2). 

Urgent and immediate action is required for developing countries. Delaying mitigation action 
shifts the cost burden from developed countries to developing countries. Instead of developed 
countries implementing relatively more costly measures in the near future, developing countries will 
face higher adaptation costs and residual damages (level of climate-change impacts beyond 
adaptation potential) in the medium and long term (Section 3). 

The distribution of emission mitigation actions depends on considerations of equity. This can be 
elaborated in terms of distributing the costs of mitigation or adaptation, distributing future emission 
allowances, or rights, and ensuring institutional and procedural fairness. A definition of “fair 
emission reduction burdens” for both developed and developing countries cannot only be the result 
of an objective analytical exercise, but by necessity results from choices and principles accepted by 
stakeholders through a dialogue. Based on the bulk of equity principles, LDCs would be subject 
to very small or no emission reduction obligations (Section 4). 

Until 2020, emission trajectories in line with long-term global goals of 2°C and 1.5 overlap. 
Available energy-economic literature shows that the costs of mitigation to follow such global 
emission trajectory for 2°C are low to moderate. For example, recent studies show that the estimated 
costs over the 21st century to stay below 2°C lead to a loss of global GDP by 2100 of 1.7% or less, 
compared to the baseline. This is equivalent to a delay of less than 2 years in achieving the level 
of GDP growth that would otherwise have occurred by the end of the century. Reaching 
emission levels that can be in line with 1.5°C, would be possible at a moderate carbon price of 
US$30 per tCO2 mitigated (Section 5). 

Global mitigation of greenhouse gases matters to LDCs. First, ambitious mitigation action will 
reduce the impacts related to climate change, which are expected to affect developing countries 
especially, for example in the agricultural sector. Additionally, ambitious mitigation action would 
reduce so-called residual damages (damages to which nations cannot adapt, not even with 
unlimited adaptation money). Second, ambitious global mitigation action will incite flows of both 
mitigation money and technology into the economies of LDCs for implementing NAMAs, 
contributing to a sustainable development of their economies (Section 6). 
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1) Introduction	
  
In its Fourth Assessment Report, the IPCC estimated that what is needed for global warming to 
not exceed 2°C above preindustrial levels was an emission reduction by developed countries to 
25-40% below 1990 by 2020, and a substantial deviation from business as usual in parts of the 
developing world1. Related publications indicated that this deviation in 2020 would be a 15-30% 
reduction below business as usual. So far the mitigation targets that countries have proposed as 
part of the Cancun Agreements fall well short of such aggregate reductions consistent with 
reaching the 2°C goal. There is therefore, a significant gap between emissions expected from the 
pledges for 2020 and emission levels consistent with a 1.5°C and 2°C limit above pre-industrial 
levels. However, the most recent scientific literature shows that it is technically feasible to 
reduce to the emission levels in 2020 consistent with 1.5°C and 2°C, at a moderate cost.  

This paper will firstly look at the current mitigation targets on the table from both developed 
and developing countries and make an assessment of what this adds up to in terms of a gap to 
meet the goal decided in Cancun. Secondly, the paper will look at the pledges and what this 
means for adaptation and mitigation costs and will look at what is a fair emission burden and 
how feasible it is for developed countries to meet the necessary mitigation targets. Finally, the 
paper will summarize the findings and highlight why mitigation can be an important issue for 
LDCs. 	
  	
  

2) What	
  is	
  the	
  current	
  status	
  of	
  mitigation	
  in	
  the	
  negotiations?	
  
As part of the Cancun Agreements, the mitigation targets of all Annex I countries as well as the 
NAMAs from 48 developing countries were compiled by the UNFCCC in two information 
documents2. Out of the 48 countries that submitted NAMAs, twelve countries were LDCs3. The 
NAMAs that have been submitted from developing country Parties are diverse: the targets are 
defined in different ways and on different sectors. See the associated CDKN paper “How could 
LDCs benefit from NAMAs?” for more information.   
Ambition of mitigation targets 
Since Cancun there have been no new announcements that would increase the level of ambition 
and thereby help to close the “emission gap” between the reductions proposed and what is 
needed (see below). Many developed countries put forward conditions to enhance the level of 
ambition towards the high end of their proposals associated with the Copenhagen Accord. So far, 
these conditions have not been met and hence the implied overall reduction is low. Meanwhile, 
scientific assessments4 show that even the high end of reductions would not be enough to set the 
world on a path towards reaching 1.5 and 2°C targets. Furthermore, the same scientific 
assessments show that the rules on emissions trading and LULUCF will impact the effective 
reductions resulting from the developed countries’ pledges. This generally leads to less effective 
aggregate emissions reductions and thus higher emissions from developed countries. 

The targets proposed by Annex I countries in aggregate add up to 13-18% below 19905. 
Compared to the 25-40% range estimated by the IPCC to be required, this aggregate reduction is 
insufficient to achieve the 1.5 and 2°C climate goals mentioned in the Cancun Agreements. 
Moreover, after accounting for existing and proposed provisions for LULUCF credits, and 
including carry over and trading of surplus emission allowances (Assigned Amount Units – 
AAUs) from the first commitment period to the next, the reductions become much smaller, 
adding up to 1-7% below 19906.  
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The Annex-I reductions also fall far short of what a number of Parties have called for: at least 
45% reduction below 1990 by Annex I Parties in aggregate by 2020, as part of a fair and 
necessary contribution to global efforts, for stabilisation of greenhouse gas concentrations at well 
below 350 ppmv of CO2 equivalent and to hold global average surface temperature increases to 
well below a 1.5°C rise over pre-industrial levels over the long-term. Over 100 countries have 
called for a 1.5°C goal first proposed by the LDCs and AOSIS in 2008. 

Policy surrounding mitigation targets 
To date, the negotiations on mitigation have not addressed how these targets and actions will 

be inscribed into a legally binding agreement. The discussion on legally binding agreements 
(LBA) is fraught with difficulties including when a LBA will be agreed. Furthermore, the 
question remains how the actions that developing countries have pledged fit into a legally 
binding agreement.  

Since Cancun, the negotiations on mitigation have largely focused on the issues of 
measuring, reporting and verification (MRV) and have not led countries to increase their level of 
ambition. In particular the negotiations have focused on the type of reporting and verification for 
both developed and developing countries. However, what has not been reached is agreement on 
the rules for what countries should and should not report and therefore what needs to be verified. 
What is essential in the MRV discussion are clear rules on what the common accounting system 
will be. This means for Annex I countries that the rules and guidelines for accounting LULUCF 
must be agreed, and that clear definitions and an understanding must be agree on what type of 
market mechanism will be decided. Finally, clear modalities and provisions for emission 
reductions which entail rules for banking or carry-over of surplus emissions into future 
commitment periods, how to define the units themselves (if they are not AAUs for example), the 
length of the commitment period and the base year for setting the target must be agreed to ensure 
comparability and consistency in the targets taken by countries.  

For developing countries, the modalities and provisions of accounting towards their NAMAs 
are not yet clear. Will there be a market mechanism developed for NAMAs? What will the role 
of CDM continue to be? For example, the EU has recently introduced legislation for its 
emissions trading system, which prioritises the LDCs in the CDM. After 2012 CERs to be used 
within the EU- ETS will be limited to projects in Least Developed Countries and those that were 
registered before 2012. Therefore a number of rules and guidelines for developing country 
NAMAs will also need to be agreed to ensure that the MRV provisions adopted are rigorous that 
are non-intrusive, non-punitive and respectful of national sovereignty. Furthermore, there will 
need to be an agreement on the type of emission reduction target for developing countries as 
currently a number of different options have been proposed (i.e. reduction targets against per unit 
of GDP; reductions which deviate from business-as-usual scenarios; reductions below a base 
year either 1990 or 2009; and a number of countries did not pledge a reduction target)7. 

For both developed and developing countries, the MRV modalities and provisions will need 
to be based on clearly defined rules and guidelines on what and how to count their emission 
reductions. All of these rules and provisions for accounting have large impacts on the emission 
reduction level that will be achieved from these pledges and hence how the global goal will be 
met.  
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3) Current	
  reduction	
  targets:	
  implications	
  for	
  adaptation/mitigation	
  
Achieving the temperature targets of the Cancun Agreements, such as limiting warming to 

below 1.5 and 2°C above pre-industrial, requires global emissions to stay within a certain budget 
between now and 20508. If emissions are relatively high in the first decades of this time period, 
this must be compensated by deeper reductions later on. Hence, by “overspending“ the budget in 
the earlier years (until around 2020) both steeper emission reductions in later decades and a 
deeper absolute reduction level by 2050 is required (as illustrated in Figure	
  1). If reductions are 
delayed beyond 2020, the required emission reduction rates after the peak increase significantly 
and move beyond anything that can be regarded as feasible9. 

Based on more complex calculations that included energy-economic feasibility aspects, both 
the IPCC AR4 (2007) and UNEP Gap report (2010) concluded that global emissions need to 
peak before 2020. This was also confirmed with the 9 November 2011 release of the IEA World 
Energy Outlook 2011, which analysed the feasibility of a 450 scenario (roughly comparable to 
an even chance of warming below 2°C) that peaks global energy-related CO2 emissions in 2017. 
Given the arguments above, a global emissions peaking year close to 2015 and no later than 
2020 is advisable as a global goal. 

	
  
Figure	
   1	
   If	
   total	
   global	
   emissions	
   peak	
   later,	
  
reductions	
   around	
   2050	
   need	
   to	
   be	
   more	
  
ambitious	
   if	
   the	
   cumulative	
   emission	
   budget	
  
between	
  2000	
  and	
  2050	
  is	
  to	
  remain	
  the	
  same.	
  
Emissions	
   in	
   this	
   illustration	
   follow	
  SRES	
  A1B	
  
baseline	
  projections	
   ('business-­as-­usual';	
   IPCC	
  
2000)	
   until	
   the	
   emission	
   peak.	
   The	
   emission	
  
budget	
   here	
   corresponds	
   to	
   a	
   total	
   level	
   of	
  
2,000	
  GtCO2e	
  between	
  2000	
  and	
  2050,	
  leading	
  
to	
  a	
  roughly	
  50%	
  chance	
  of	
  staying	
  below	
  2°C	
  
for	
   each	
   of	
   the	
   emission	
   pathways.	
   The	
  
pathways	
   are	
   modelled	
   as	
   a	
   linear	
   trajectory	
  
for	
   illustrative	
   purposes.	
   Other	
   trajectories	
  
would	
   produce	
   the	
   same	
   overall	
   conclusions.	
  
Source:	
  Climate	
  Analytics	
  and	
  PIK	
  

 
In 2010, UNEP10 led an international research effort to compile the results of many studies 

that estimated the global emission pathways over the 21st century that lead to global warming 
below 1.5 and 2°C above pre-industrial. The resulting UNEP Emission Gap Report11 found that, 
until about 2030, global emission levels for a 2°C goal overlap with those for a 1.5°C goal (see 
Figure 2). The scenarios assessed by UNEP are all considered economically and technologically 
feasible12. Furthermore, the UNEP assessment considered almost exclusively pathways that 
assume an “economic optimal” (least expensive) path from today until the end of the century.  

Some emission pathways may exist that peak at somewhat higher emissions in 2020 and still 
could lead to achieving the 2°C target. However, such higher 2020 emissions are associated with 
higher risks defined by (i) higher costs overall (e.g. over the period 2010-2050), (ii) higher post-
2020 reduction rates, and (iii) higher dependence on technologies that are currently still under 
development, or on the drawing board. This results in much lower policy flexibility after 2020 
(for example, higher investments of which the “return on investment” for the climate is subject to 
higher uncertainty) and therefore a higher risk of non-compliance. 

According to the pathways evaluated in the UNEP Emission Gap13 report, global emissions 
need to be at a level of 39-44 GtCO2e/yr by 2020 for a likely chance to meet the 2°C goal, and 
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need to steeply decline afterwards. Instead, the most recent estimates of the effects of the current 
reduction targets14 put global emissions on a pathway reaching 54 GtCO2e /yr in 2020. The latter 
estimates take into account the current provisions proposed by Annex-I Parties, such as 
LULUCF credits, which lead to higher effective emission allowances than suggested by the 
pledges themselves, as well as the effects of the full carryover, use and trading of surplus 
emission allowances from the first commitment period under the Kyoto Protocol to the next, 
which effectively eliminates the need for any “real” emission reductions by Annex I. The 
difference between the 54 GtCO2e /yr level and the 44 GtCO2e /yr upper UNEP level means a 
“gap” remains between where all country pledges together would bring us in 2020, and where we 
would need to be in 2020 to achieve the 1.5 and 2°C targets. With the most recent emission 
estimates for 2020, this gap is at least 10 GtCO2e /yr.  

The UNEP Emission Gap report shows that this gap can be closed by a combination of 
actions: (1) agreeing on stringent accounting rules which address LULUCF crediting, surplus 
AAUs and market mechanisms, as well as (2) deeper reduction pledges for 2020.  

At the end of 2010, UNEP outlined that the gap can be reduced from 9 down to 5 GtCO2e 
depending on the how the negotiations evolve. As mentioned above, based on the most recent 
estimates, the value most in line with the current status of the negotiations would be at the top or 
above this range, at about 10 GtCO2e. The lower values of the UNEP range would be achieved 
by (a) agreeing and implementing more stringent rules and (b) parties deciding that they will 
implement their conditional emission reduction proposals. Stringent rules would close the gap by 
1.1-2.4 GtCO2e. If countries were to move from the unconditional pledge to the full 
implementation of the more ambitious, but currently still conditional, pledges, the gap could 
reduce by 1.6-2.9 GtCO2e. Decisions on these matters and conditions are still part of the on-
going negotiations. Strong decisions have to be taken to reduce the emissions gap towards a 1.5 
or 2°C path from its current estimate of 10 GtCO2e, and the overall ambition has to be raised 
beyond what is currently on the table. Finally, the UNEP report implicitly includes emission 
reductions from the international aviation and shipping sectors, about which no international 
agreement has been reached yet. 

	
  
Figure	
  2	
  DRAFT	
  FIGURE	
  Global	
  total	
  emission	
  pathways	
  in	
  the	
  21st	
  century	
  that	
  lead	
  to	
  a	
  likely	
  (better	
  than	
  66%)	
  
chance	
  of	
  staying	
  below	
  1.5°C	
  and	
  2°C.	
  Indicative	
  levels	
  for	
  2020	
  for	
  these	
  pathways	
  can	
  be	
  compared	
  to	
  the	
  2020	
  
levels	
  where	
  current	
  emission	
  reduction	
  pledges	
  lead.	
  Adapted	
  from	
  UNEP	
  (2010).	
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Studies of the mitigation costs show that high levels of ambition are possible in the short 
term, and that higher short-term costs associated with higher ambition will result in lower long-
term costs15. However, if there is a deliberate policy to delay action to minimise short-term 
mitigation costs, this has the potential to lock-in long-term fossil fuel emitting infrastructure and 
limit the rate at which emissions can decline in the future. The UNEP Emissions Gap report 
found that delayed action may have economic benefits in the short term, but also has risks 
associated with higher temperatures (for a temporary time period). The latter leads to higher 
mitigation costs over the long term and larger and prolonged damages from the impacts of 
climate change16. 

Importantly, delaying mitigation action shifts the cost burden from developed countries to 
developing countries, which have to face additional adaptation needs and higher levels of 
“residual damage“, i.e. damage beyond adaptation potential, even with unlimited funding. 
Limiting warming to below 1.5°C give natural systems a better chance to survive and adapt, and 
would limit damage to LDCs ecosystems. Limiting warming in the longer term below this 1.5°C 
level, would bring greater certainty in avoiding the worst impacts of climate change. It will 
reduce, but not eliminate major risks and damages to LDCs, and will still require substantial 
support from the international community for adaptation. The accompanying paper “Science 
aspects of the Review of the 2°C target and aim for 1.5°C” provides an overview on the impacts 
and risks associated with 1.5°C and higher levels of warming.  

4) What	
   are	
   fair	
   emission	
   reduction	
   burdens	
   for	
   both	
   developed	
   and	
  
developing	
  countries	
  and	
  how	
  are	
  LDCs	
  affected?	
  

The UNEP Emissions Gap report unambiguously shows that the mitigation effort to limit global 
temperature increase to below 1.5°C or 2°C relative to pre-industrial is substantial. No country 
alone can fix the problem. The question therefore arises how this global mitigation effort should 
be distributed among regions and countries.  

Distributing emission efforts depends on considerations of equity, judgments of fairness, and 
transparency. The IPCC’s Fourth Assessment Report (AR4)17 indicates that equity can be 
elaborated in terms of distributing the costs of mitigation or adaptation, distributing future 
emission allowances or rights and ensuring institutional and procedural fairness. In general 
distributing the mitigation effort is achieved by allocating specific emission allowances to 
countries. Many distribution approaches for such emission allowances have been analysed in the 
scientific literature18,19,20,21, each tackling the question from a different point of view.  

A definition of “fair emission reduction burdens” for both developed and developing 
countries can therefore not just be the result of an objective analytical exercise, but must result 
from a dialogue between all stakeholders about which equity or fairness principles are shared by 
all. Below, we provide a very brief overview of different views and approaches of these 
principles without being exhaustive and without implying a value judgment on any of them. 
With the exception of the first, none of these approaches demand a significant contribution from 
LDCs to global emission reduction efforts. In fact, a cost-effective spread of the use of 
mitigation potential that includes potential in LDCs, combined with (financial) obligations by 
developed countries and no mitigation obligations by LDCs, implies a net financial flow from 
developed countries into LDCs for mitigation purposes. This will be quantified in section 6. 
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Contraction and Convergence 
The contraction and convergence approach22 allocates emissions to countries in a way such that 
(1) the global emissions are reduced following a specified global path in line with 1.5 or 2°C 
(contraction), and (2) the per capita emissions of each respective country converge. At the end of 
the contraction and convergence approach (i.e. 2050), all countries have the same per capita 
emissions.  

South-North Dialogue Proposal 
The “South-North Dialogue” proposal23,24 differentiates the mitigation allowances for each 
country based on three criteria relating to responsibility, capability and mitigation potential. 
Every country is assigned to one of six groups, depending on their overall score on the three 
criteria. The countries are not assigned statically to one group, but can move dynamically to 
another group, if their criteria change significantly. Annex I excluding Annex II is the first group 
and Annex II countries form the second group. Newly industrialized countries (NICs), rapidly 
industrializing developing countries (RIDCs), the least developed countries (LDCs) and the 
“other” developing countries (ODCs) are the remaining four groups. Each group receives 
specific types of targets, ranging from: a reduction from a base year (e.g. Annex I), to a reduction 
below a baseline (e.g. NICs), to no target at all (LDCs). 
Equal Cumulative per Capita Emissions 
The equal cumulative per capita emissions proposal was first proposed by the Chinese delegation 
at COP14 in Poznan25. The proposal defines that over a given time period (for example 1990 
until 2100), the sum of yearly emissions from countries divided by the sum of their respective 
populations over the same timeframe must be equal.  

Greenhouse Development Rights 
The Greenhouse Development Rights proposal26 consists of an allocation regime in which the 
global mitigation effort is split up using a burden sharing key that is calculated from two 
indicators: a country’s capacity and its responsibility. In calculating a country’s capacity and 
responsibility, the relative wealth of every citizen in a country is taken into account. For 
example, a country’s capacity depends on the share of a country’s population that exceeds the so-
called development threshold per capita of US$9000/year (PPP). Likewise, for the responsibility 
of a country, a distinction is made between “survival emissions” and “luxury emissions”. Finally, 
a combination of both indicators defines which share of the mitigation burden is allocated to 
each respective country. 

IPCC AR4 reduction numbers 
One of the most well-known allocations of emission reduction burdens is the allocation as 
described in Box 13.7 of the Working Group III contribution to the IPCC’s AR4. Based on 
multiple approaches to allocate emissions between regions (contraction and convergence, 
multistage, Triptych and intensity targets, among others), the AR4 indicates that for the scenarios 
of the 450 ppm-CO2e category, the reduction in 2020 should be 25 to 40% below 1990 levels for 
Annex I. Under some allocation approaches, however, required reductions by Annex I would be 
higher. Linked to this assessment for Annex I, AR4 estimated a necessary a substantial deviation 
from the baseline in the non-Annex I regions Latin America, the Middle East, East Asia, and 
Centrally-planned Asia.   
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5) How	
  feasible	
  are	
  warming	
  targets	
  and	
  emission	
  reduction	
  targets?	
  
To put the warming goals of the Cancun agreements into perspective, 	
  
Figure	
  3 shows the effect of future emissions on the level of warming over the 21st 

century. “Geophysical inertia” denotes the minimum warming possible due to laws of 
physics: even in the fully hypothetical case that all global emissions were cut to zero in the 
year 2016 warming would not decline to much below 1°C above pre-industrial by 2100. 
Feasible energy-economic mitigation scenarios as included in the UNEP (2010) Gap Report 
discussed above allow warming to be held below 1.5°C and 2°C with high probability (blue 
and green lines in 	
  

Figure	
  3), possibly after a temporary overshoot in the case of 1.5°C.  
	
  

Figure	
  3	
  Global-­mean	
  warming	
  trajectories	
  resulting	
  from	
  various	
  emission	
  pathways	
  to	
  illustrate	
  the	
  levels	
  of	
  
warming	
  that	
  are	
  plausible	
  in	
  the	
  21st	
  century.	
  The	
  dark-­red	
  pathway	
  shows	
  projected	
  emissions	
  under	
  a	
  
“business-­as-­usual“	
  estimate	
  without	
  climate	
  policy	
  beyond	
  current	
  policy.	
  The	
  black	
  dashed	
  pathway	
  shows	
  the	
  
evolution	
  of	
  global-­mean	
  temperature	
  that	
  would	
  result	
  if	
  global	
  emissions	
  could	
  be	
  reduced	
  immediately	
  to	
  zero	
  
after	
  2015,	
  which	
  illustrates	
  the	
  geophysical	
  feasibility	
  of	
  a	
  very	
  low	
  warming	
  level,	
  without	
  any	
  regard	
  for	
  
technical,	
  economical,	
  political	
  or	
  social	
  implications.	
  The	
  purple	
  line	
  shows	
  the	
  impact	
  of	
  currently	
  proposed	
  
emission	
  reductions	
  by	
  UNFCCC	
  Parties	
  and	
  the	
  blue	
  line	
  is	
  an	
  example	
  of	
  a	
  relatively	
  low	
  emission	
  scenario	
  that	
  
has	
  been	
  developed	
  for	
  evaluation	
  in	
  the	
  upcoming	
  IPCC	
  Fifth	
  Assessment	
  Report	
  and	
  is	
  technically	
  and	
  
economically	
  feasible.	
  This	
  is	
  not	
  a	
  minimum	
  and	
  therefore	
  this	
  does	
  not	
  imply	
  that	
  lower	
  pathways	
  are	
  not	
  
feasible.	
  Hence,	
  the	
  green	
  line	
  shows	
  deeper	
  late-­century	
  reductions,	
  with	
  negative	
  CO2	
  emissions	
  technically	
  
possible	
  through,	
  for	
  example,	
  large-­scale	
  use	
  of	
  modern	
  bio-­energy	
  combined	
  with	
  carbon	
  capture	
  and	
  storage.	
  
Source:	
  Climate	
  Analytics.	
  

	
  
Emission pathways that limit greenhouse gas concentrations and temperatures to relatively 

low levels appear to be technically and economically feasible, based upon the published 
scientific literature27. Reductions of 25-45% from 1990 levels for Annex I in aggregate lie within 
the range of reduction potential identified in the literature for Annex I as a whole. Energy-
economic models, such as those use in IPCC AR4 estimate costs to lead to a 1.7% reduction of 
GDP or less by 2100, compared to the baseline28. A reduction of global GDP by 2100 of 1.7% is 
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comparable to a delay of less than 2 years in achieving the level of GDP growth that would 
otherwise have occurred. 

The present proposals of the Annex I parties, which would reduce emissions by a total of 0 to 
2 GtCO2/yr by 2020 compared to business-as-usual (after accounting for LULUCF credits and 
full carryover of surplus allowances – see section 3), imply estimated carbon prices for domestic 
reduction options similar to or below those projected for the EU trading system in the period 
2015 to 2020. There can be little question of the feasibility of these modest reductions being 
achieved.  

For larger reductions, such as that required to limit Annex I group emissions to 45% below 
1990 levels by 2020, up to about 10 GtCO2e/yr reductions from business-as-usual projections for 
2020 are required. With estimates of global low-cost reduction potentials of 9-17 GtCO2e/yr at 
costs of order $30 per ton GtCO2e, the overall costs would seem to be feasible29. 

6) Why	
  does	
  mitigation	
  matter	
  for	
  LDCs?	
  
Significant regional climate changes impacts in LDCs have been observed and published 

from only the 0.8°C temperature rise over the past one and a half century (see e.g. related paper 
“Science aspects of the 2°C and 1.5°C global goals in the Cancun Agreements“). Further impacts 
will be felt by increasing temperatures. Agriculture is undoubtedly the most important and 
climate sensitive sector in most African countries, as well as LDCs in Asia, the Caribbean and 
Pacific. Climate change is expected to jeopardize food supply, hence, exacerbate poverty and 
malnutrition. Malnutrition remains one of the largest health issues globally, and it has its largest 
number of cases in Africa. Rainfall changes and increased drying and droughts are more likely 
with higher temperatures. About 25% of Africa’s population (about 200 million people) 
currently experiences severe water shortages. In 2050, a temperature increase of about 2°C, will 
put 350 to 600 million people at risk of increased water stress globally. A 2°C temperature 
increase means substantial losses predicted for some countries due to sea-level rise of up to 14% 
of GDP30 and the costs of adaptation could amount to at least 5%-10%of GDP31. Coral reefs are 
also projected to stop growing due to ocean acidification once CO2 concentrations climb above 
~450 ppm. Further aspects of the risks of un-mitigated warming levels for LDCs are addressed in 
the accompanying paper “Science aspects of the Review of the 2°C target and aim for 1.5°C”. 

Significant economic and technical potential for emission reductions in LDCs exists, but in 
almost all of the equity cases, reduction obligations for LDCs are zero, or at least smaller than 
for other countries, due to their low per capita emissions, for example. However, LDCs can 
receive a monetary benefit from financing of mitigation activities within LDCs (e.g. through 
CDM or even emissions trading in future). Therefore, it is in the interest of LDCs that a strong 
mitigation obligation is taken up by the major emitters. Obviously, at least as important is the 
reduction in climate impacts expected from successful strong mitigation efforts, leading to lower 
adaptation costs and residual damages (damages that need to be absorbed, because no adaptation 
is possible).  

Figure	
  4 illustrates the fundamental shift in balance of costs and benefits, if a stronger long-
term goal is assumed. Generally, in the equity principles assessed by the authors, mitigation 
funding flowing into the West-African, East-African and South-Asian regions leads to benefits 
(see blue bars), to different extent for different equity principles. In addition, for a more 
ambitious warming target adaptation costs and in particular residual damages will be reduced. 
Unfortunately, the authors of the study have not performed this analysis for a 1.5°C target. 
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Figure	
  4	
  Illustration	
  of	
  the	
  trade-­offs	
  for	
  three	
  regions	
  between	
  costs	
  and	
  benefits	
  from	
  mitigation,	
  adaptation	
  
and	
  residual	
  damages	
  associated	
  with	
  global	
  mitigation	
  efforts	
  aimed	
  at	
  2	
  and	
  3°C	
  targets.	
  The	
  implications	
  are	
  
different	
  for	
  different	
  regimes	
  that	
  allocate	
  the	
  global	
  emission	
  burden	
  to	
  regions.	
  For	
  explanation	
  of	
  these	
  
regimes	
  see	
  Section	
  4,	
  MS:	
  Multi-­Stage,	
  C&C:	
  Contraction	
  &	
  Convergence,	
  CDC:	
  Common	
  but	
  Differentiated	
  
Convergence.	
  The	
  costs	
  are	
  expressed	
  in	
  %	
  of	
  regional	
  GDP	
  discounted	
  over	
  2005-­2100.	
  Source:	
  PBL,	
  Hof	
  et	
  al.	
  
(2010).	
  

	
  
It would be beneficial to LDCs to position themselves to ensure the greatest benefits from 

mitigation, not only to avoid the impacts of climate change, but also to secure a sustainable 
development future within the emerging global low-carbon economy and its opportunities for 
development. To this end, developed countries should make a strong commitment to support all 
developing countries including the LDCs to acquire clean technologies and build capacity for its 
energy requirements, adaptation and sustainable development. This requires new, sustained and 
predictable financing in the order of at least USD100 billion per year by 2020 for both mitigation 
and adaptation. This may not be enough and what is needed is identification of scalable sources 
of long-term finance including finance to address loss and damages facing the LDCs and SIDS. 
A number of LDCs have already identified measures to reduce their emission reduction burden. 
It is essential that LDCs be given flexibility in MRV and access to funding to deliver on their 
NAMAs. 

There is a close link between mitigation actions and the ability to generate funding to support 
adaptation and mitigation actions by developing countries. Climate policies can deliver 
environmental benefits but they can also generate financial revenues, especially when market 
mechanisms are used32. The main feature of market-based instruments is that they put a price on 
carbon emissions, which motivates emitters to internalize the social costs that result from their 
emissions. The carbon price is determined through the demand for emissions allowances and the 
total number available. Therefore, through ambitious mitigation targets embedded in a robust 
climate policy regime, governments can send a strong signal to polluters that emission 



	
  
	
  

	
   	
  
	
  

13	
  

allowances will become scarce in the future. The strength and robustness of this scarcity signal – 
and hence the level of mitigation ambition – will determine the price for emissions allowances.  

Putting a price on emissions can generate new and additional climate finance streams. The 
UN Secretary General’s High Level Advisory Group on Climate Finance (AGF) Report provided 
an analysis of the revenue potential of these different sources33. Revenue estimates were 
provided through a range of funding sources that can be expected at different levels of carbon 
prices and hence at different levels of mitigation ambition. For some of the sources the lower 
estimate differed substantially from the higher estimate. For example potential revenues from 
auctioning of Assigned Allowance Units and auctioning of allowances in domestic trading 
schemes were estimated to be between USD 2 billion and USD 8 billion a year based on the 
lower mitigation pledges submitted to the UNFCCC in 2010. In a more ambitious scenario 
(assuming a 25% reduction across developed countries by 2020 below 1990 levels and the 
introduction of emission trading schemes in all developed countries) the AGF estimated revenues 
in the order of USD 14 billion to USD 70 billion annually34. 

The AGF analysis shows that the level of ambition has an impact on a number of potential 
promising sources to generate new and additional climate funding. Therefore, ambitious 
mitigation targets and a robust climate policy regime are in the interest of LDCs, as they have the 
potential to yield higher revenue streams for adaptation and mitigation.  

7) Conclusions	
  
An effective climate regime needs to have at its core ways to raise the level of ambition of 

climate mitigation so as to meet the global goal of staying well below 2°C above pre-industrial 
levels and making sure that the 1.5°C goal above pre-industrial levels is achievable. This paper 
has shown that what is needed is deeper emission reduction targets that are not diluted with 
additional credits or lenient rules, which is the case now for developed countries. Mitigation is as 
important an issue for LDCs as adaptation as any delay in mitigation action will not only be 
more costly but also have large impacts on LDCs and other vulnerable countries, which will 
increase the cost burden further. An important aspect in this is the fact that adaptation potential is 
physically limited and residual damage exists to which adaptation is not feasible. This effect is 
strongest for the most vulnerable countries and is indeed a key characteristic to define 
vulnerability. Furthermore there could be potential benefits for the sustainable development of 
many LDCs that want to undertake NAMAs to achieve low-carbon development. There are also 
direct benefits from mitigation for LDCs in an equity frameworks that allocates the global 
emission obligations to the regions that have the highest capacity to carry this burden, or have 
the highest responsibility to reduce emissions Moreover, ambitious mitigation targets and a 
robust climate policy regime are needed as they have the potential to yield higher revenue 
streams for adaptation and mitigation. Finally, this paper has demonstrated that it is feasible for 
Annex I to take deeper targets that fall in the low-cost range. What needs to be stimulated is the 
political will to increase this level of ambition. 
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